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Thaler, Parker@Waterboards

From: Hamilton, John <john_hamilton@fws.gov>
Sent: Wednesday, February 01, 2017 8:38 AM
To: Thaler, Parker@Waterboards
Cc: Dennis D Lynch; Matt Baun; Singer, Maia@stillwatersci.com; Nick Hetrick; Mark 

Hampton - NOAA Federal; Carey, Robert@FWS; Jenny Ericson
Subject: CEQA Scoping
Attachments: SIR v3.0 09022016 (1).pdf; Deemer et al. BioScience-2016_biw117 (1).pdf; Harrison 

Deemer et al 2016.pdf

 
Mr. Thaler:   
 
In regard to California State Water Resources Control Board (CSWRCB) request for CEQA scoping comments 
dated December 22, 2016, we recommend that the CSWRCB refer to the 2012 Department of the Interior and 
the California Department of Fish and Wildlife analysis of Klamath River dams-in and dams-out scenarios 
completed for the Secretarial Determination.  
 
Also, the Secretarial Determination Overview Report (SDOR): an Assessment of Scientific and Technical 
Information was completed by the Departments of the Interior and Commerce in 2012. The Final Secretarial 
Determination Overview Report provides a single, convenient, peer reviewed summary of key findings from the 
Federal technical studies that were undertaken to address each of the four questions of the Secretarial 
Determination, and a summary of findings from other reports and data sources relevant to these questions. This 
is a stand alone technical document analyzing natural resources benefits, risks, and uncertainties associated with 
the removal of the lower four Klamath River dams.  Both these documents are available at 
https://klamathrestoration.gov/.    
 
The update of the analysis of Klamath River dams-in and dams-out scenarios completed for the Secretarial 
Determination should be incorporated into the CEQA information. It was drafted in September 2016 as the 
Supplemental Impact Report (SIR) (attached). 
  
Additional Relevant Aquatic Reports 
 
Additional Relevant Aquatic Reports and Publications include the following: 
 
Citation Posted (Y/N) Link 
 
Pacific Lamprey (applic to Klamath) 
 
Goodman, D.H., S.B. Reid, N.A. Som and W.R. Poytress.  (In Press).  The punctuated seaward migration of Pacific Lamprey (Entosphenus 
tridentatus): environmental cues and implications for streamflow management.  Can. J. Fish. Aquat. Sci. 72(12): 1817-1828, 10.1139/cjfas-
2015-0063 N http://www.nrcresearchpress.com/doi/abs/10.1139/cjfas-2015-0063#.V6oypU1-ND8 
 
Goodman, D.H. and S.B. Reid. 2015. Regional Implementation Plan for Measures to Conserve Pacific Lamprey (Entosphenus tridentatus), 
California – North Central Coast Regional Management Unit.  U.S. Fish and Wildlife Service, Arcata Fish and Wildlife Office, Arcata 
Fisheries Technical Report Number TR 2015-27, Arcata, California.  Y 
https://www.fws.gov/arcata/fisheries/reports/technical/PLCI%20CA%202015_CA%20Implementation_North%20Central%20Coast_Final.pd
f 
 
Various Data Series and Tech Reports on Juvenile Abundance and Adult Escapement in Klamath and Trinity (several others posted 
on website) 
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Gough, S.A., and N.A. Som.  2015.  Fall Chinook Salmon Run Characteristics and Escapement for the Mainstem Klamath River, 2012.  U.S. 
Fish and Wildlife Service, Arcata Fish and Wildlife Office, Arcata Fisheries Data Series Report Number DS 2015-46, Arcata, California. Y 
http://www.fws.gov/arcata/fisheries/reports/dataSeries/2012%20klamath%20carcass%20survey%20report%20FINAL.pdf 
 
David, A.T., S.A. Gough, and W.D. Pinnix. 2016. Summary of Abundance and Biological Data Collected During Juvenile Salmonid 
Monitoring on the Mainstem Klamath River Below Iron Gate Dam, California, 2014. U.S. Fish and Wildlife Service. Arcata Fish and 
Wildlife Office, Arcata Fisheries Data Series Report Number DS 2016-47, Arcata, California. Y 
http://www.fws.gov/arcata/fisheries/reports/dataSeries/KlamathOutmigrantReport2014.pdf 
 
David, A.T., S.A. Gough, and W.D. Pinnix. 2017. Summary of Abundance and Biological Data Collected During Juvenile Salmonid 
Monitoring on the Mainstem Klamath River Below Iron Gate Dam, California, 2015. U.S. Fish and Wildlife Service. Arcata Fish and 
Wildlife Office, Arcata Fisheries Data Series Report Number DS 2017-48. N 
 
RBM10 Klamath Basin Water Temp Model   
 
Jones, E.C., R. W. Perry, J. C. Risley, N. A. Som, and N. J. Hetrick. 2016. Construction, calibration, and validation of the RBM10 water 
temperature model for the Trinity River, northern California: U.S. Geological Survey Open-File 
Report 2016–1056, 46 p., http://dx.doi.org/10.3133/ofr20161056. " Y http://www.fws.gov/arcata/fisheries/reports/technical/rbm10_trinity.pdf
 
Diseaase Tech Memos 
 
The scope should update the past analyses of fish disease.  There are four very recent technical memos from the 
U.S. Fish and Wildlife Service, Arcata Office.  These memos should be added to the fish disease section of the 
SIR: 
 
Shea, C., N. J. Hetrick, and N. A. Som. 2016. Response to Request for Technical Assistance – Sediment Mobilization and Flow History in 
Klamath River below Iron Gate Dam. Arcata Fish and Wildlife Office Technical Memorandum.   Arcata, California. Y 
https://www.fws.gov/arcata/fisheries/reports/technical/Maintenance%20Flow%20Tech%20Memo%20Final.pdf 
Som, N. A, N. J. Hetrick, and J. Alexander. 2016. Response to Request for Technical Assistance – Polychaete Distribution and 
Infections.   Arcata Fish and Wildlife Office Technical Memorandum.   Arcata, California. Y 
https://www.fws.gov/arcata/fisheries/reports/technical/Polychaete%20Tech%20Memo%20Final.pdf 
Som, N. A. and N. J. Hetrick. 2016. Response to Request for Technical Assistance – Ceratonova shasta Waterborne Spore Stages.   Arcata 
Fish and Wildlife Office Technical Memorandum.   Arcata, California. Y 
https://www.fws.gov/arcata/fisheries/reports/technical/Spores%20Tech%20Memo%20Final.pdf 
Som, N. A., N. J. Hetrick. S. Foott, and K. True. 2016. Response to Request for Technical Assistance – Prevalence of C. shasta Infections in 
Juvenile and Adult Salmonids.   Arcata Fish and Wildlife Office Technical Memorandum.   Arcata, California. Y 
https://www.fws.gov/arcata/fisheries/reports/technical/Fish%20Infection%20Tech%20Memo%20AFWO%20Final.pdf 
 
Polychaetes (Disease related) 
 
Alexander, J. D., J. L.  Bartholomew,  K. A. Wright, N. A. Som, and N. J. Hetrick. 2016. Integrating models to predict distribution of the 
invertebrate host of myxosporean parasites. Freshwater Science Online Early. DOI: 10.1086/688342. Y 
http://onlinelibrary.wiley.com/doi/10.1002/rra.3067/epdf 
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Greenhouse Gasses  
 
We recommend that the CEQA scope also update analyses of the contributions of reservoirs to methane - there 
are two very recent publications on contributions of reservoirs to methane and other greenhouse gasses 
(attached).  Two Oregon reservoirs on the Klamath River (J.C. Boyle and Keno) are among the reservoirs 
studied.  This information is not in Appendix N of the SD.  
 
Coho Habitat Upstream from Iron Gate Dam (IGD) 
 
In the discussion of coho salmon historical habitat, we recommend caution in using the conclusion that 76 miles of habitat would be created 
under a dams out scenario. In the ALJ ATTACHMENT D RULINGS ON PROPOSED FINDINGS OF FACT is the following:  
 
7.4 The boundaries of historical habitat of the Upper Klamath population of Coho salmon extended from Portuguese Creek upstream to 
Spencer Creek, NMFS/FWS Issue 7-Williams-Exhibit 14 at 41, and approximately 40% of the historical habitat of this population is 
upstream of IGD. NMFS/FWS Issue 7-Williams-Exhibit 1 at 6:7-11.  
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RULING: ACCEPTED IN PART, REJECTED IN PART. The record evidence is inconclusive as to whether Coho salmon’s historical 
distribution 
extended upstream to Spencer Creek. The evidence definitively shows that Coho salmon used habitat in Fall Creek. (Aug. 24, 2006 Tr. at 
273:11-274:8; 
NMFS/FWS-Issue 2A-Garza-Ex. 7 at 7-8;NMFS/FWS-Issue 8-Hamilton-Ex. 1 at 4:3-13; NMFS/FWS-Issue 8-Hamilton-Exhibit 6 at 6-
7;NMFS/FWS-Issue 8- 
Hamilton-Ex. 11 at 236; Yurok-Steward 8 Direct at 3:20- 4:8; Yurok Tribe- Steward 8 Rebuttal at 4:12 to 5:8; KTr.-CWH-Ex. 4 at 216; KTr-
CWH-Ex. 5 at 
16; NMFS/FWS-Issue 7-Simondet-Ex. 5 at 117; NMFS/FWS-Issue 7-Simondet- Ex. 1 at 4:7-18; NMFS/FWS-Issue 7-Williams-Ex. 1 at 5:8-
6:4; KTr-CWH-Ex. 4 
at 216-224; Indian Tribes PFF 7.1). 
 
Whether Coho Salmon are Native to the Klamath River 
 
We recommend that scoping consider responses AQU-3, AQU-4, and AQU-5 in the Secretarial Determination.   
 
Historical Chinook Salmon Migrations Upstream From IGD 
 
CEQA scope should analyze beneficial uses associated with Historical Chinook Salmon Migrations upstream 
from dams.  This information is summarized in the SDOR report and the recent Oregon Historical Quarterly 
article - OHQ.http://ohs.org/research-and-library/oregon-historical-quarterly/browse-ohq-articles.cfm. 
 
 
Thank you for the opportunity for input. Please contact me if you have questions. 
 
John Hamilton 
Fisheries and Hydropower Branch Chief 
U.S. Fish and Wildlife Service 
Yreka Field Office 
1829 S. Oregon Street 
Yreka, California 96097 
(530) 842-5763 Office 
(530) 841-3114 Direct 
(530) 340-2391 Cell 
(530) 842-4517 Fax 
John_Hamilton@fws.gov 
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Mission Statements 

U.S. Department of the Interior 

The U.S. Department of the Interior protects America’s natural resources and heritage, honors our 
cultures and tribal communities, and supplies the energy to power our future. 

 

 

  



 

 

  



 

 

Executive Summary 
This supplemental information report documents the findings of a team of staff technical reviewers 
familiar with the Klamath Facilities Removal Environmental Impact Statement/Environmental Impact 
Report (EIS/EIR) from the Bureau of Reclamation (Reclamation), US Fish and Wildlife 
Service(USFWS), National Marine Fisheries Service(NMFS), US Geological Survey(USGS), 
Department of Interior (DOI), State of Oregon, and State of California regarding new information 
relevant to facilities remove of J.C. Boyle, Copco 1, Copco 2, and Iron Gate dams (Figure 1). 

The Klamath Hydroelectric Settlement Agreement (KHSA), executed in February 2010, has two related 
agreements: the Klamath Basin Restoration Agreement (KBRA) and the Upper Klamath Basin 
Comprehensive Agreement (UKBCA). The KBRA expired in December 2015, without Congressional 
authorization. The UKBCA is still in effect, though the agreement is not capable of being fully 
implemented without Congressional authorization. Dam removal can proceed without Congressional 
authorization via the Federal Electrical Regulatory Commission’s (FERC) process for dam 
decommissioning as authorized by the Federal Power Act.  Parties to the KHSA made amendments to 
that agreement, which became effective on April 6, 2016.  Those amendments shift the decision on 
whether to remove the dams to the FERC rather than the Secretary of the Interior as originally agreed in 
2010. 

A team of staff technical reviewers familiar with the EIS/EIR has reviewed the EIS/EIR in light of the 
amendments to the KHSA. The team analyzed the Amended KHSA and expired KBRA to determine if 
the changes affected the utility of the environmental document for incorporation by reference or 
adoption by other entities as permitted by the NEPA implementing regulations. With the KBRA’s 
expiration in 2015, some benefits provided by the KBRA are no longer a part of the Proposed Action, 
but overall the changes in approval authority were not relevant to the environmental impact analysis or 
determinations. The team also reviewed relevant technical information that may have not been available 
at the time the EIS/EIR analysis was completed; however, none of that technical information materially 
changes interpretations or conclusions about the effects of dam removal described in the EIS/EIR.  Thus, 
the existing Klamath Facilities Removal EIS/EIR adequately addresses environmental impacts related to 
facilities removal and could provide a sufficient basis for decision-making by another federal agency. 
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1.0 Introduction and Background 
This document, Klamath Facilities Removal Environmental Impact Statement/ 
Environmental Impact Report (EIS/EIR) - Supplemental Information Report (SIR), has 
been developed to reexamine the potential impacts to the environment of the proposed 
removal of four PacifiCorp Dams (J.C. Boyle, Copco 1, Copco 2, and Iron Gate, 
collectively referred to herein as the Four Facilities or Facilities) on the Klamath River 
(Figure 1).  Since the publication of the Final Klamath Facilities Removal EIS/EIR in 
December 2012 the Klamath Hydroelectric Settlement Agreement (KHSA), which 
described the proposed Facilities removal has been amended (Amended KHSA) (KHSA 
2010; KHSA 2016).  In this document, the term “KHSA” refers to the original KHSA, 
signed in 2010, and “Amended KHSA” refers to the amended document signed in 2016. 
The Amended KHSA remains a vital step to address continuing unresolved problems that 
impact natural resources and communities in the Klamath Basin. 

The KHSA is linked to two related agreements—the Klamath Basin Restoration 
Agreement (KBRA) and the Upper Klamath Basin Comprehensive Agreement 
(UKBCA).  When negotiated, these three agreements sought to comprehensively resolve 
long-standing, complex, and intractable conflicts over natural resources in the Klamath 
Basin.  These agreements, however, required or continue to require Congressional 
authorization to be fully implemented as contemplated.  To date, Congress has not 
enacted authorizing legislation.  As a result, the KBRA expired on December 31, 2015.  
The UKBCA did not expire and currently remains in effect, although the agreement is not 
capable of being fully implemented as contemplated without Congressional authorization.  

The parties to the KHSA in 2010 negotiated a settlement in which the Secretary of the 
Interior, Secretary of Commerce and the Governors of Oregon and California would 
make a determination as to whether removal of Klamath River dams would advance 
salmonid fisheries as well as be in the public interest.  Authorization from Congress was 
required to permit the Secretary of the Interior to make such a determination.  However, 
as the Parties have agreed in the Amended KHSA, the decision process for dam removal 
would occur through the Federal Electrical Regulatory Commission (FERC) process for 
dam decommissioning. 

In this SIR and the Klamath Facilities Removal EIS/EIR, the Full Facilities Removal of 
Four Dams Alternative (Proposed Action) includes the removal of the Four Facilities 
during a 20-month period, which includes an 8-month period of site preparation and 
partial drawdown at Copco 1 and a 12-month period for full reservoir drawdown and 
removal of the Four Facilities.  This alternative would include the complete removal of 
the dams, power generation facilities, water intake structures, canals, pipelines, ancillary 
buildings, and dam foundations to create a free-flowing river.  Preparation for dam 
removal would begin in May 2019 for Iron Gate Dam and June 2019 for Copco 1 Dam.  
Deconstruction efforts for the J.C. Boyle and Copco 2 facilities would commence after 
January 1, 2020, and all four dams would be completely removed (or at least to an extent 
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that supports volitional fish passage) by December 31, 2020.  This alternative would also 
include the transfer of Keno Dam to the Department of Interior (DOI) and the 
decommissioning of PacifiCorp’s Eastside/Westside facilities.  The deconstruction 
described in the Klamath Facilities Removal EIS/EIR remains the same in this 
reexamination of the Proposed Action –only the institutional process has changed under 
which removal of the Four Facilities would occur. 
 
While executing the Amended KHSA, some stakeholders also executed the Klamath 
Power and Facilities Agreement (KPFA)(KPFA 2016).   The KPFA includes some 
components of the KBRA such as regulatory protections and attribution of costs related 
to the transfer of Keno Dam and the operation and maintenance of Keno and Link River 
Dams.  The KPFA also commits its signatories to develop agreements for the remainder 
of the bargained-for benefits of the KBRA, namely fisheries, water resources, regulatory 
assurances, tribal, and counties programs.  However, the Amended KHSA does not 
describe an inextricable link between actions called for in the KPFA and those needed for 
facilities removal.  For this reason the KPFA is addressed for this reexamination in 
Cumulative Effects Section 3.4.    
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Figure 1. The Klamath Basin. 
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Table 1.  Hydroelectric Dams (Four Facilities) on the Mainstem Klamath River 

Dam 
Year  

Operational 

 Maximum Power 
Generation Capacity 

(megawatts) 

Annual Average 
Generation Rate 

(megawatts) 
Dam Height 

(feet) 

J.C. Boyle 1958  98 38 68 

Copco 1 1918  20 12 126 

Copco 2 1925  27 15 33 

Iron Gate 1962  18 13 194 

Total --  163 781 -- 
Source: FERC 2007 
Notes: 1 This annual average generation rate is only for the Four Facilities and does not include the Fall Creek or Eastside and 
Westside Facilities.  Under the agencies' mandatory prescriptions and conditions, along with FERC's required conditions, average 
annual generation for the entire project would drop by approximately 20 megawatts. 
 

 

Figure 2.  JC Boyle Reservoir, Dam, and Facilities	
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Figure 3.  Copco 1 Reservoir, Dam and Facilities 

 
Figure 4. Copco 2 Dam and Facilities	
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Figure 5. Iron Gate Reservoir, Dam and Facilities 
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2.0 Guidance and Summary Results of 
Reexamination and Analysis 

2.1 Guidance for NEPA Evaluation 

The Council on Environmental Quality (CEQ) regulations provides direction regarding the 
review of an EIS and preparation of supplemental statements before a proposal has been 
implemented.  The CEQ regulations (Section 1502.9(c)) state: 
 

 Agencies shall prepare supplements to either draft or final EIS’s if:  
 
1. The agency makes substantial changes in the proposed action that are relevant 
to environmental concerns; or  
 
2. There are significant new circumstances or information relevant to 
environmental concerns and bearing on the proposed action or its impacts.  

 
A supplemental EIS is prepared under the above circumstances to ensure the agency has the best 
possible information to make any necessary substantive changes in its decisions regarding the 
proposal.  In evaluating the present day adequacy of the Klamath Facilities Removal Final 
EIS/EIR, the criteria in Section 1502.9(c) of the CEQ regulations were employed to determine: 
(1) if substantial changes have been made to the Proposed Action since completion of the 
Klamath Facilities Removal Final EIS/EIR in December 2012 that are relevant to environmental 
concerns, and (2) if significant new circumstances or information relevant to environmental 
concerns and bearing on the Proposed Action or its impacts have occurred since completion of 
the Klamath Facilities Removal Final EIS/EIR in December 2012. 

2.2 Approach to the Klamath Hydroelectric Settlement 
Agreement in the Final Klamath Facilities Removal EIS/EIR 
and in this Reexamination 

2.2.1 Overview of the KHSA in the Klamath Facilities Removal Final EIS/EIR      
The KHSA established the process and circumstances under which facilities removal would 
proceed.  The KHSA detailed additional studies, including the development of a “Detailed Plan 
for Facilities Removal” (Detailed Plan) and environmental review to support a Secretarial 
Determination as to whether removal of the four downstream-most PacifiCorp owned dams on 
the Klamath River (1) will advance restoration of the salmonid fisheries of the basin, and (2) is in 
the public interest, which includes, but is not limited to, consideration of the potential impacts on 
affected local communities and Indian Tribes.  
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2.2.2 Overview of the Amended KHSA in this Reexamination 
Under the Amended KHSA, the signatory parties agreed to change the process under which 
facilities removal would occur.  The primary change in process alters the nature of the Secretarial 
Determination to a policy evaluation using the relevant science and expert opinion to answer the 
KHSA questions, specifically whether dam removal (1) will advance restoration of the salmonid 
fisheries of the basin, and (2) is in the public interest.  Furthermore, the Amended KHSA 
identifies a non-federal Dam Removal Entity (DRE).   

Whether DOI would have or FERC now approves dam removal does not change how the dams 
would be removed.  The Detailed Plan describes the reservoir drawdowns, deconstruction 
activities, and restoration of the affected areas and remains unchanged since publication of the 
Klamath Facilities Removal Final EIS/EIR in December of 2012.  The amendment of the KHSA, 
such that FERC now will have final approval of dam removal, is not a change that is relevant to 
or produces changes to environmental concerns or impacts previously analyzed.     

2.2.3 Overview of the Klamath Basin Restoration Agreement and Upper 
Klamath Basin Comprehensive Agreement in the Klamath Facilities 
Removal Final EIS/EIR 

As a result of the Klamath Basin issues surrounding the limited availability of water to support 
agricultural, tribal, environmental, and fishery needs in many years, the United States1, the States 
of California and Oregon, the Klamath, Karuk, and Yurok Tribes, Klamath Water Users 
Association, and other Klamath Basin stakeholders negotiated the KBRA to resolve the 
water conflicts among the many users, restore stressed fisheries, provide regulatory assurances, 
provide economic benefits to counties and tribes, and identify reliable and affordable power  
supplies for water management. The KBRA parties viewed the KBRA as an important part of the 
resolution of long-standing, complex, and difficult-to-resolve concerns over resources in the 
Klamath Basin. 
 
The Klamath Facilities Removal EIS/EIR analysis treated the KBRA as a connected action 
because the Secretarial Determination as described in the KHSA was one of the early key 
milestones toward full implementation of KBRA.   However another key milestone required for 
full implementation, federal authorizing legislation, failed to materialize prior to expiration of the 
KBRA agreement.  On December 31, 2015, the KBRA expired and the prospects of passing 
federal legislation to authorize a new, similar agreement are unknown.  If a new KBRA-
replacement agreement is negotiated by basin parties, and is later authorized by Congress, it will 
not be considered a KHSA connected action under NEPA, as was done in the Klamath Facilities 
Removal Final EIS/EIR published in December 2012.  Any impacts from a new agreement that 
may be negotiated would need to be analyzed prior to implementation of such agreement. 
 

                                                 
1 Agencies involved in KBRA negotiations include: NOAA Fisheries Service, U.S. Forest Service, U.S. Department of the Interior 

(including, the Bureau of Indian Affairs, Bureau of Land Management, Bureau of Reclamation, and Fish and Wildlife Service). 
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Development of the UKBCA, which was signed in 2014, occurred after publication of the 
Klamath Facilities Removal EIS/EIR and was not specifically included in the Klamath Dam 
Removal EIS/EIR analysis.  The UKBCA contains the detailed approach for ensuring 30,000 
acre feet of additional water enters Upper Klamath Lake (UKL) on an annual average basis 
(primarily through water use retirements), protection of riparian areas, fish habitat, stream flows 
and water quality above UKL, all of which were key provisions in the KBRA. 

2.2.4 Overview of the Klamath Basin Restoration Agreement and Upper 
Klamath Basin Comprehensive Agreement in this Reexamination 

As a milestone in all three settlement agreements, the Secretarial Determination on dam removal 
influenced timing and implementation in the KBRA and UKBCA.  With expiration of the 
KBRA, limited implementation of UKBCA, and amendment of the KHSA, the connections 
among the Klamath agreements has effectively been decoupled.  However, because KBRA and 
UKBCA did not dictate the process to remove dams or mitigate the effects of dam removal, 
expiration of KBRA and particle implementation of the UKBCA does not change the Proposed 
Action considered in the Klamath Facilities Removal EIS/EIR as it relates to impacts of facilities 
removal on the environment.  The synergistic effects of implementation of the three agreements 
in concert, however, have been lost and some benefits in this reexamination of facilities removal 
have been tempered due to the expiration of KBRA.      

Specifically in the EIS/EIR, many effects of KBRA Programs were described as beneficial to the 
environment (primarily water quality and aquatic resources).  Because KBRA is no longer an 
action connected to the Proposed Action, the environmental benefits of these programs are not 
included in the reexamination analysis.   Below is a summary of the environmental benefits from 
KBRA Programs that were described in the EIS/EIR and actions that might be implemented in 
the absence of KBRA to achieve similar outcomes.  KBRA would have:   

 Accelerated the rate at which the Klamath River and tributaries would be expected to 
meet Oregon and California water temperature, nutrient, dissolved oxygen (DO), pH, and 
chlorophyll-a standards and goals through implementation of the Fisheries Restoration 
Program.  Both California and Oregon have ongoing, long-term TMDL programs to meet 
water quality goals in the Klamath Basin, but KBRA funding would have achieved those 
goals more quickly. 

 Expanded opportunities to create springtime flushing flows and stream-bed movement 
with water “reserved” in the Environmental Water Program, which is predicted to help 
reduce juvenile salmon disease below Iron Gate Dam.  The 2013 Biological Opinion on 
Operation of the Klamath Reclamation Project, however, includes a similar 
Environmental Water Account with provisions for flow alterations to protect ESA-list 
species, including the release of dilution/flushing water from Upper Klamath Lake to 
reduce juvenile Coho Salmon disease below Iron Gate Dam. 

 Improved base flows for salmonids, particularly in drought years, through the KBRA 
Water Resources Program, which would have improved fish health and survival.   The 
2013 Biological Opinion on Operation of the Klamath Reclamation Project, however, 
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provides minimum flows that are protective of fish especially in low flow years and 
supersedes the flows described in the EIS/EIR. 

 Increased the pace of funding for basin-wide habitat restoration actions, coordination, 
monitoring, and adaptive management in the Klamath River Watershed, which would 
have accelerated improvements to fish habitat and populations including certain 
Endangered Species Act (ESA) listed fish.  Restoration actions are continuing in the 
basin, but KBRA funding would have accelerated basin restoration actions prior to and 
following dam removal.  

 Accelerated the effective use of the Upper Basin habitat by salmonids through the KBRA 
Fisheries Reintroduction and Management Plan, which would have advanced 
improvements to fish habitat and populations more quickly.   Reintroduction of 
salmonids above Iron Gate Dam would occur naturally following dam removal, and the 
states of Oregon and California would likely institute additional measures to facilitate 
reintroduction as resources become available. 

2.3 Summary Result of the Reexamination and Conclusions  

This SIR provides a reexamination and section-by-section analysis of the Klamath Facilities 
Removal Final EIS/EIR in light of the renewed interest in the Klamath Facilities Removal under 
a FERC process.  The results of this evaluation are summarized in Table 2.  Overall, this 
reexamination concludes no significant new circumstances or release of information relevant to 
the Proposed Action or any of the environmental impacts addressed in the Klamath Facilities 
Removal Final EIS/EIR have occurred since completion of the document in December 2012. It is 
the opinion of the interdisciplinary technical team that performed the reexamination that a 
supplemental EIS/EIR is not warranted or required.
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Table 2. Summary of New Information and Conclusions 
Final EIS/R Section New Information Conclusion 

Chapter 1:  Introduction, Section 
KHSA and KBRA 

Amendment of the KHSA; KBRA has 
expired;  

The Amended KHSA now describes a 
FERC process to approve dam removal; 
however KHSA goals remain unchanged.  
With KBRA expiration, benefits would be 
reduced compared to those evaluated in 
the Klamath Facilities Removal EIS/EIR.   

Chapter 1: Introduction, Section 
Purpose and Need 

Amendment of the KHSA; KBRA has 
expired 

The Amended KHSA now describes a 
FERC process to approve dam removal; 
however KHSA goals remain unchanged.  
Though KBRA has expired, the Proposed 
Action remains consistent with the goals 
described in that document. 

Chapter 2:  Proposed Action and 
Description of Alternatives 

Dam Removal through an administrative  
FERC Process; Amendment of the KHSA; 
KBRA has expired; Continued Interim 
Measures Implementation; 
Implementation of the 2013 Joint 
Biological Opinion 

The Detailed Plan that describes the 
deconstruction activities, drawdown, and 
restoration of the Four Facilities remains 
unchanged since publication of the 
Klamath Facilities Removal Final 
EIS/EIR in December of 2012. With 
KBRA expiration, benefits would be 
reduced compared to those evaluated in 
the EIS/EIR.  The relatively small flow 
differences between KBRA Flows and 
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2013 Joint Biological Opinion flows do 
not alter the conclusions drawn in the 
EIS/EIR for water quality, aquatic 
resources, flood risk, and recreation 

In addition to the conclusions described above resource specific conclusions include the following:  

Chapter 3:  Water Quality New research; KBRA has expired; 2013 
Joint Biological Opinion 

Additional research reinforces conclusions 
made in the Klamath Facilities Removal 
EIS/EIR.  Expiration of KBRA lessens the 
benefits to water quality.  The relatively 
small flow differences between KBRA 
Flows and 2013 Joint Biological Opinion 
flows do not alter the conclusions drawn 
in the EIS/EIR. 

Chapter 3:  Aquatic Resources New research; KBRA has expired; 
Designation of critical habitat for coho 
salmon; Coho Habitat Conservation Plan 
(HCP); Sucker HCP; Hatchery and 
Genetic Management Plan (HGPM) for 
Iron Gate Hatchery; 2013 Joint Biological 
Opinion   

Additional research reinforces conclusions 
made in the Klamath Facilities Removal 
EIS/EIR.  Expiration of KBRA lessens the 
benefits to lower basin fisheries and 
results in no benefits to suckers.  Impacts 
to aquatic resources remain unchanged in 
regard to new aquatic resource protections 
(critical habitat, HCPs, and HGMP).  The 
relatively small flow differences between 
KBRA Flows and 2013 Joint Biological 
Opinion flows do not alter the conclusions 
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drawn in the EIS/EIR. 

Chapter 3:  Algae Genotyping study completed Additional research reinforces conclusions 
made in the Klamath Facilities Removal 
EIS/EIR. 

Chapter 3:  Terrestrial Resources Grey wolf occurrences in southern Oregon 
and northern California; Listing of Oregon 
Spotted Frog 

Grey wolf and Oregon Spotted frog are 
not known to occur in the hydroelectric 
reach.  Detailed Plan has not changed, 
therefore effects to terrestrial wildlife 
characterized in the EIS/EIR has not 
changed. 

Chapter 3:  Flood Hydrology 2013 Joint Biological Opinion The relatively small flow differences 
between KBRA Flows and 2013 Joint 
Biological Opinion flows do not alter the 
conclusions drawn in the EIS/EIR. 

Chapter 3:  Groundwater Expiration of KBRA No groundwater effects are expected 
above Keno Reservoir. Additional 
research reinforces conclusions made in 
the Klamath Facilities Removal EIS/EIR.   

Chapter 3:  Water Supply/Water 
Rights 

KBRA has Expired; 2013 Joint Biological 
Opinion 

No water supply/water rights effects will 
occur in the upper Klamath Basin. The 
relatively small flow differences between 
KBRA Flows and 2013 Joint Biological 
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Opinion flows do not alter the conclusions 
drawn in the EIS/EIR.  

Chapter 3:  Air Quality No change Detailed Plan has not changed, therefore 
emissions characterized in the EIS/EIR 
have not changed. 

Chapter 3:  Greenhouse Gases/Global 
Climate Change 

No change  Detailed Plan has not changed, therefore 
effects to activity emissions characterized 
in the EIS/EIR has not changed even 
given reinterpretation of emissions related 
to Assembly Bill (AB) 32. 

Chapter 3:  Geology, Soils, and 
Geologic Hazards 

No change Detailed Plan has not changed, therefore 
effects to activity emissions characterized 
in the EIS/EIR has not changed. 

Chapter 3:  Tribal Trust KBRA expiration With the expiration of KBRA, there will 
be fewer benefits to fisheries and other 
resources traditionally used by tribes. 

Chapter 3:  Cultural and Historic 
Resources 

Change in NHPA Process  With a change in lead agency, the NHPA 
process has changed. The mitigation 
measures and agreement by Tribal 
Preservation Officers, State Preservation 
Officers and Federal agencies will still be 
required to resolve adverse effects.   
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Chapter 3:  Land Use, Agricultural and 
Forest Resources 

KBRA expiration Expiration of KBRA reduces nearly all 
benefits to agricultural and forest 
resources. 

Chapter 3:  Socioeconomics KBRA expiration; Updated economic data Expiration of KBRA reduces 
socioeconomic benefits to irrigated 
agricultural.  Changes in the regional 
economy have generally improved since 
2012 (i.e. lower unemployment and 
increased total personal income) thereby 
improving the socioeconomic conditions 
under which dam removal would occur. 

Chapter 3:  Environmental Justice KBRA expiration; Updated economic data Expiration of KBRA slow the realization 
of environmental justice benefits as 
fisheries and water quality will improve 
more slowly.  Changes in the regional 
economy have generally lead to a stronger 
regional economy (i.e. lower 
unemployment and increased total 
personal income) improving the 
socioeconomic conditions under which 
dam removal would occur. 

Chapter 3:  Population and Housing Updated census data Population demographics remain similar 
to those reported in the Klamath Facilities 
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Removal EIS/EIR 

Chapter 3:  Public Health and Safety, 
Utilities and Public Services, Solid 
Waste, Power 

No change  

Chapter 3:  Scenic Quality No change  

Chapter 3:  Recreation 2013 Joint Biological Opinion The relatively small flow differences 
between KBRA Flows and 2013 Joint 
Biological Opinion flows do not alter the 
conclusions drawn in the EIS/EIR. 

Chapter 3:  Toxic/Hazardous Materials No change  

Chapter 3:  Traffic and Transportation No change  

Chapter 3:  Noise and Vibration No change  

Chapter 4:  Cumulative UKBCA signed but future speculative 
without legislation; Signing of the KPFA 
in April 2016 

Without federal authorization, 
implementation of the UKBCA is too 
speculative and therefore it will not be 
include in this reexamination.  No actions 
described in the KPFA will occur in the 
Klamath Basin below Keno Reservoir and 
the benefits to aquatic species would not 
lead to additional cumulatively 
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considerable effects. 

Chapter 5:  Other Required Disclosures Amendment of the KHSA; KBRA has 
expired; 

The amended KHSA now describes an 
administrative FERC process to approve 
dam removal; however KHSA goals 
remain unchanged.  With KBRA 
expiration, benefits would be reduced 
compared to those evaluated in the 
EIS/EIR. 

Chapter 6:  Compliance with 
Applicable Laws Policies, and Plans 

No change  

Chapter 7:  Consultation and 
Coordination 

No additional consultation or coordination 
has occurred regarding dam removal and 
NEPA, ESA, or NHPA since publication 
of the Klamath Facilities Removal Final 
EIS/EIR  

No additional consultation or coordination 
has occurred regarding dam removal and 
NEPA, ESA, or NHPA since publication 
of the Klamath Facilities Removal Final 
EIS/EIR 
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3.0 Reexamination and Analysis 

3.1 Chapter 1: Introduction 

3.1.1 Amended Klamath Hydroelectric Settlement Agreement 

Information in the Klamath Facilities Removal Final EIS/EIR 
The 2010 KHSA established the process and circumstances under which Facilities removal 
would proceed.  The 2010 KHSA provided details about additional studies, including the 
development of a Detailed Plan and environmental review to support a Secretarial Determination 
as to whether removal of the four downstream-most PacifiCorp owned dams on the Klamath 
River: (1) advance restoration of the salmonid fisheries in the Klamath Basin; and (2) be in the 
public interest, which includes but is not limited to, consideration of the potential impacts on 
affected local communities and Indian Tribes.  Under the 2010 KHSA process, Congressional 
authorization was needed before a Secretarial Determination on Facilities removal could be 
issued.  

New Information  
Under the amended KHSA, signed in April 2016, the signatory parties agreed to change the 
process under which Facilities removal would be implemented.  The primary change in process 
alters the nature of the Secretarial Determination to a policy evaluation that uses the relevant 
science and expert opinion to answer the above two questions.   Further, the amended KHSA 
identifies a non-federal DRE that will be a signatory of the amended KHSA, which would 
proceed with Facilities Removal following the FERC process for decommissioning hydroelectric 
dams.     

Conclusion 
Whether DOI or FERC approve dam removal does not change how the dams would be removed.  
The Detailed Plan that describes the deconstruction activities, drawdown, and restoration of the 
Four Facilities remains unchanged since publication of the Klamath Facilities Removal Final 
EIS/EIR in December of 2012.  The amendment of the KHSA, such that FERC has final 
approval over Facilities removal, is not a change that is relevant to environmental concerns or 
impacts previously analyzed. 
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3.1.2 Expiration of Klamath Basin Settlement Agreement 

Information in the Klamath Facilities Removal Final EIS/EIR 
The Klamath Facilities Removal EIS/EIR analysis treated the KBRA as a connected action 
because the Secretarial Determination as described in the KHSA was one of the early key 
milestones toward full implementation of KBRA.  However, another key milestone required for 
full implementation, federal authorizing legislation, failed to occur prior to expiration of the 
KBRA agreement.  As of December 31, 2015, the KBRA has expired and the prospects of 
passing federal legislation for a subsequent agreement are unknown.  For additional context see 
Sections 2.2.3 and 2.2.4.  

New Information  
As a milestone in all three settlement agreements, the KHSA, KBRA, and the UKBCA, the 
Secretarial Determination on dam removal influenced timing and implementation in the KBRA 
and UKBCA.  With expiration of the KBRA, limited implementation of UKBCA, and 
amendment of the KHSA, the three settlement agreements have been delinked.  However, as 
KBRA and UKBCA did not dictate the process to remove dams nor mitigate the effects of dam 
removal, expiration of KBRA and the less than full implementation of the UKBCA does not 
change the proposed action considered in the Klamath Facilities Removal EIS/EIR or the 
impacts of that removal.  The synergistic effects of implementation of the three agreements in 
concert have been lost and some benefits in this reexamination have been tempered due to the 
expiration of KBRA.  In particular, the expiration of KBRA influences the benefit of dam 
removal to aquatic resources, water quality, water supply/water rights, tribal trust, and 
socioeconomics.  The effect of expiration of KBRA is examined in more detail in those 
corresponding sections in this reexamination. 

The Klamath Power and Facilities Agreement (KPFA) was executed in April 2016.  Explicit 
linkages between the KPFA and the Amended KHSA were not part of the new agreement.  
Additionally, all the actions considered part of KPFA occur upstream of the hydroelectric reach 
above Keno Dam.  Given the lack of connection between KPFA and the Amended KHSA and 
the difference in location, this reexamination is considering the KPFA in Section 3.4 Cumulative 
Effects. 

Conclusion 
The expiration of the KBRA delinks KBRA and KHSA.  Though to some degree the overall 
benefits expected have been limited by expiration of the KBRA, no discernible adverse 
environmental consequence has been identified due to the expiration of the KBRA as an action 
connected to the Proposed Action of Facilities Removal in the EIS/EIR. 
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3.1.3 Purpose and Need 

Information in the Klamath Facilities Removal Final EIS/EIR 
The following is the Purpose and Need from the Klamath Facilities Removal EIS/EIR (Section 
1.5.2.1) : 

The Proposed Action is to remove the four lower PacifiCorp dams on the Klamath River.  
The need for the Proposed Action is to advance restoration of the salmonid fisheries in 
the Klamath Basin consistent with the KHSA and the connected KBRA.  The purpose is to 
achieve a free flowing river condition and full volitional fish passage as well as other 
goals expressed in the KHSA and KBRA.  By the terms of the KHSA, the Secretary will 
determine whether the Proposed Action is appropriate and should proceed.  In making 
this determination, the Secretary will consider whether removal of the Four Facilities 
will advance the restoration of the salmonid fisheries of the Klamath Basin, and is in the 
best interest of the public, which includes but is not limited to consideration of potential 
impacts on affected local communities and Tribes.   

New Information  
The Amended KHSA now provides for an existing administrative FERC process, rather than a 
separately congressionally authorized process, to approve Facilities removal.  The primary 
purpose of the 2010 KHSA remains unchanged in the Amended KHSA, which is to achieve a 
free-flowing river and full volitional passage of fish into the upper Klamath Basin.  Because 
KBRA was considered a connected action in the EIS/EIR, its goals were included in the Purpose 
and Need statement.   Though KBRA has expired, the Proposed Action remains consistent with 
the associated KBRA goals in the EIS/EIR.  The main goal of KBRA was to address long-
standing natural resource issues and conflicts in the Klamath Basin. This goal will still be 
partially met by Klamath Facilities Removal.   

Conclusion 
Because there is no change to the Purpose and Need since publication of the Klamath Facilities 
Removal EIS/EIR, there is no change relevant to environmental concerns.  

3.2 Chapter 2: The Proposed Action 

3.2.1 Changes to the Proposed Action 

Information in the Klamath Facilities Removal Final EIS/EIR 
The KHSA established the process for additional studies, including development of the Detailed 
Plan and environmental review to support the removal of the four downstream-most PacifiCorp 
owned dams on the Klamath River.  This plan and associated reports also addressed whether dam 
removal (1) will advance restoration of the salmonid fisheries of the basin, and (2) is in the 
public interest, which includes, but is not limited to, consideration of the potential impacts on 
affected local communities and Indian Tribes.  The KHSA also included provisions for the 
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interim operation of the Four Facilities by PacifiCorp and the process to transfer, decommission, 
and remove the dams.  Those interim measures remain unchanged in the Amended KHSA.    

For more details related to the deconstruction of the Four Facilities see the Detailed Plan and 
Klamath Facilities Removal EIS/EIR, Section 2.3 Proposed Action and Alternatives.  The 
information presented here is a summary of those more exhaustive reports. 

Detailed Plan and Other Studies 
The Parties2 to the KHSA agreed further studies were needed to determine if the actions 
specified under the KHSA were feasible.  These studies included analysis of the regional impacts 
of the KHSA on water quality, economics, real estate, recreation, and biology.  The findings of 
these studies are summarized in the Final Klamath Dam Removal Overview Report for the 
Secretary of the Interior – an Assessment of Science and Technical Information (DOI and DOC 
[NOAA Fisheries Service] 2012).  For more details related to the deconstruction of the Four 
Facilities see the Detailed Plan and Klamath Facilities Removal EIS/EIR, Section 2.3 Proposed 
Action and Alternatives.  The Detailed Plan also describes the following: 

 Physical methods to remove the dams and achieve a free-flowing condition. 
 As necessary and appropriate, plans for management, removal, and/or disposal of 

sediment, debris, and other materials. 
 A plan for site remediation and restoration.  
 A plan for measures to avoid or minimize adverse downstream impacts.  
 A plan for compliance with all applicable laws, including anticipated permits and permit 

conditions.  
 Estimated costs for Facilities Removal and various measures to mitigate and minimize 

adverse impacts. 
In addition to the decommissioning and removal of the Four Facilities, KHSA and the Amended 
KHSA call for the transfer of Keno Dam ownership from PacifiCorp to DOI.   

KHSA Implementation 
KHSA described the process under which PacifiCorp would transfer ownership of each facility 
when the DRE provides notice that all necessary permits and approvals have been obtained for 
removal of a facility, all contracts necessary for facility removal have been finalized, and facility 
removal is ready to commence.  After the transfer, the DRE would remove the facilities.  The 
target date to begin deconstruction was January 1, 2020.  The Amended KHSA contemplates 
transfer of the Four Facilities to the DRE as soon as possible which could be within the next 
year.  PacifiCorp will execute an operations agreement with the DRE and will continue to 
operate the Facilities, but will no longer be the licensee.  The Amended KHSA holds the target 
date for decommissioning as January 1, 2020. 

                                                 
2 Parties: Signatories to the Klamath Hydroelectric Settlement Agreement. 
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KHSA Interim Measures 
The KHSA included interim measures for the operation of the Klamath Hydroelectric Project by 
PacifiCorp from the effective date of the agreement (February 18, 2010) or as otherwise 
specified for each interim measure.  If the Secretary makes an Affirmative Determination, as 
defined in the 2010 KHSA, PacifiCorp would continue to perform the interim measures until 
decommissioning.  These measures include the implementation of measures included as part of 
PacifiCorp’s Interim Conservation Plan (ICP).3  Measures from the ICP (see Appendix C of the 
KHSA) are included in the Habitat Conservation Plan (HCP).  The HCP requires PacifiCorp to 
fund projects to enhance the survival and recovery of ESA-listed Coho Salmon, turbine venting 
to improve DO concentrations downstream from Iron Gate Dam, funding for the development 
and implementation of a Hatchery Genetics Management Plan for Iron Gate Hatchery, increased 
flow variability at Iron Gate Dam, and studies on fish disease.  On March 13, 2012, National 
Oceanic and Atmospheric Administration (NOAA) issued an Incidental Take Permit (ITP) that 
authorizes potential take associated with Klamath Hydroelectric Project operations and Interim 
Measure implementation.  In accordance with the ITP, PacifiCorp is required to implement a 
HCP that contains measures to minimize and mitigate Project effects on coho salmon.  The HCP 
was developed by PacifiCorp over a period of several years with involvement from NOAA, the 
California Department of Fish and Wildlife (DFW), and other stakeholders in the basin.   

Appendix D of the KHSA provides additional measures to be implemented during the interim 
period.  These measures include the funding of restoration activities, water quality research, the 
Bureau of Land Management for the land management measures in Appendix C of the KHSA, 
and Iron Gate Hatchery operations and maintenance (including funding for an 8-year period after 
removal of Iron Gate Dam).  They also include an increase in monitoring activities, the removal 
of the J.C. Boyle bypass barrier, and the possible removal of three diversions on Shovel and 
Negro Creeks.  

Under the Amended KHSA, PacifiCorp shall continue to perform the Interim Measures in 
accordance with the terms an schedule set forth in Appendices C and D until Decommissioning.  
Decommissioning is defined as when PacifiCorp has physically removed any equipment and 
personal property that PacifiCorp determines has salvage value, and physical disconnection of the 
facility from PacifiCorp’s transmission grid. 

Decommissioning of the Four Facilities 
The Full Facilities Removal of Four Dams Alternative includes the removal of the Four Facilities 
as described in the KHSA.  This alternative would include the complete removal of the Four 
Facilities in 2020, including dams, power generation facilities, water intake structures, canals, 
pipelines, and ancillary buildings.  During reservoir drawdown and Facilities deconstruction, the 
reservoirs would be closed to recreation.  This alternative would include the transfer of Keno 
Dam to the DOI and decommissioning of PacifiCorp’s Eastside/Westside facilities.  This 
                                                 
3 As described in the KHSA, the Interim Conservation Plan was developed by PacifiCorp through technical discussions with the 

NOAA Fisheries Service and the USFWS describing measures for the enhancement of coho salmon and suckers listed under the 
ESA (see KHSA Appendix A).  The Interim Conservation Plan was submitted to FERC on November 25, 2008 and can be found 
online through the FERC Web site (http://ferc.gov).  
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alternative, as originally described in the Klamath Facilities Removal EIS/EIR, also included the 
implementation of the KBRA as a connected action as defined under NEPA. The DRE would 
begin preparatory work for Facilities removal in May 2019.  The initial schedule for this 
alternative would stop power generation at the Iron Gate and J.C. Boyle facilities on December 
31, 2019.  Power generation would stop at Copco 2 Powerhouse in April 2020 and would cease 
at Copco 1 in October 2019.  The Detailed Plan designed drawdown rates to protect slope 
stability, public safety, and structures near the reservoirs.   

The result of the Proposed Action would be that the Klamath River would have no dams 
downstream from Keno Dam.  This alternative, as originally described in the Klamath Facilities 
Removal EIS/EIR, also included the operation of Reclamation’s Klamath Project and the 
decision that river flows would be modeled using hydrologic assumptions in KBRA 
(Reclamation 2012).  These assumed flows are referred to as “KBRA Flows.” 

Removing the Four Facilities would release sediment currently stored behind the dams into the 
downstream river system.  Reservoir drawdown schedules were selected to minimize release of 
sediment during critical times for sensitive species.  Multiple drawdown timing scenarios were 
analyzed to avoid or minimize impacts to aquatic species, especially anadromous fishes.  The 
challenge in selecting a drawdown period was to avoid impacts to migrating adult fish 
(salmonids, sturgeon, and lamprey), migrating juvenile smolts, and rearing of juveniles.  During 
the summer months, juveniles are rearing while green sturgeon adults and spring-run Chinook 
salmon are migrating.  During the fall, adult Coho salmon, steelhead, and fall-run Chinook 
salmon are migrating while smolts are out-migrating.  During the spring, smolts are out-
migrating; adult green sturgeon, steelhead, and spring-run Chinook adults are migrating.  
Drawdown would primarily occur during winter because it would be the least harmful season; 
however, there are still species and life stages that may be affected, such as adult migrating 
steelhead and lamprey.  The Detailed Plan calls for all four reservoirs to be drawn down in a 
single year to minimize the number of months and years fish are exposed to high sediment 
concentrations in the mainstem Klamath river. 

J.C. Boyle Dam and Powerhouse 
Full removal of the J.C. Boyle Dam and Powerhouse would include removal of the dam, 
spillway and gates, powerhouse, powerhouse equipment, and concrete fish ladder.  This 
alternative would also include removal of ancillary facilities, such as the canal and pipeline that 
convey water to the powerhouse.  The extensive head cut downstream from the fore bay 
overflow discharge canal would be filled and stabilized with a portion of the material removed 
from the dam structure.  Further, the DRE would fill the tailrace (where the powerhouse 
discharges water) to restore natural river conditions in this area.  In order to access the dam for 
deconstruction, the DRE would perform a controlled reservoir drawdown using the spillway 
gates, conveyance pipeline and canal, and diversion conduit.  

The deconstruction process would begin by gradually drawing down the reservoir.  Reservoir 
drawdown would release water into the concrete canal (the power generation intake), the 
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spillway, and the bypass conduit through the dam depending on the water surface elevation in the 
reservoir.  Water would flow through the Bypass Reach throughout reservoir drawdown.  As the 
reservoir is drawn down, the DRE would remove facilities from the top down.  The DRE would 
start by removing the spillway gates, the spillway bridge, and the upstream concrete intake 
structure for the powerhouse canal.  The DRE would use cranes and excavators for removal; 
blasting may also be required to remove concrete facilities. 

Copco 1 Dam and Powerhouse 
The DRE would remove the entire Copco 1 Dam from canyon wall to canyon wall and 5 feet 
below the existing streambed (a total of 130 feet from the top of the dam).  Removing all 
facilities would include removal of the concrete water intake structure, concrete gate houses, 
penstock pipes and supports, powerhouse, power generation support facilities, switchyard, and 
unused transmission lines.  

The deconstruction process would begin by gradually drawing down the reservoir.  Reservoir 
drawdown would release water through three primary locations: over the spillway; through the 
penstock pipes; and through the diversion tunnel. Use of the diversion tunnel would require the 
removal of three gates, three valves, and a concrete plug to make it operable.  Three new gates 
would be placed on the diversion tunnel; these could be remotely operated.  The concrete dam 
could safely allow flows that overtop the dam crest during dam removal without dam safety or 
flood concerns.  The DRE would construct multiple “notches” in the dam to allow the reservoir 
to drain; the notches would be 20-foot wide openings that would be a minimum of 16 feet deep.  

As the reservoir is drawn down, the DRE would remove facilities from the top down.  This 
process will begin by removing the spillway gates and the spillway deck bridge, using cranes and 
excavators.  The concrete dam will then be removed in 8-foot-high sections using drilling and 
blasting.  Dam removal would be challenging because the dam has large boulders embedded in 
the concrete and is reinforced with steel rails. 

The DRE would construct a cofferdam to isolate one side of the dam and remove water from the 
working area once the concrete dam is moved down to the water level.  The dry portion of the 
dam would be removed to 5 feet below the existing riverbed and the river would be diverted 
through the new opening.  The other side of the dam would be isolated and removed.  The DRE 
would use mechanical means (such as hydraulic shears that break concrete by shearing it like 
scissors or an excavator with a hoe-ram attachment) to excavate the reinforced concrete in deck, 
wall, and floor slabs for remaining features (including powerhouse and diversion intake 
structure). 

Copco 2 Dam and Powerhouse 
At Copco 2 Dam, full facilities removal would include removal of the dam, spillway and gates, 
water intake structure, pipelines, penstock, power generation equipment, and unused 
transmission lines.  The DRE would also reshape the embankment on river right to create a 
stable slope that blends into the natural hillslopes and river channel.  Restoration would include 
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filling in the tailrace channel between the powerhouse and the river to restore natural river 
conditions.  The Copco 2 substation at the powerhouse and a switchyard on a bluff north of the 
river would remain in service following dam removal.  

Because of the small reservoir size, a river diversion and work area isolation plan would be 
sufficient for dam removal.  The DRE would start by removing the spillway gates and the 
spillway bridge using cranes and excavators.  Next, the river flow would be lowered and routed 
through the spillway gates while a cofferdam would be constructed to isolate the left half of the 
dam.  The river flow would be routed through the two spillway gates on the right; the two 
spillway gates on the left and the spillway would be removed using mechanical techniques. The 
techniques would include use of hydraulic shears or hoe-ram attached to a track-hoe.  The shears 
would be able to cut, or shear through the concrete like scissors while the hoe-ram is able to 
jackhammer the concrete into small pieces that can be removed.  After the left spillway is 
removed, the river would be diverted through the vacated structure and the right portion of the 
dam would be removed using similar mechanical techniques.  The remaining reinforced concrete 
walls and water intake structure on the side of the river would be removed after the dam is 
removed.  The power generation water conveyance pipes and powerhouse would be removed 
using conventional track-hoes and off-road dump trucks. 

Iron Gate Dam and Powerhouse 
Removal of Iron Gate Dam and Powerhouse would include removal of the earthen dam, 
diversion tunnel gate structure, concrete water intake structure, powerhouse generation facility, 
penstock and its concrete supports, unused transmission lines, and the switchyard.  The DRE 
would bury the concrete spillway to restore the pre-dam appearance of the right abutment 
bedrock canyon.  Further, the DRE would fill the tailrace (where the powerhouse discharges 
water) to restore natural river conditions in this area.  

Facilities Removal at Iron Gate Dam would include removal of the fish handling facilities at the 
base of the dam, but the Iron Gate Fish Hatchery would remain in place.  PacifiCorp would need 
to identify and secure an alternate water source for the fish hatchery to remain operational 
because the water supply pipe from the penstock intake structure to the fish hatchery would be 
removed with the dam.  PacifiCorp would fund eight years of hatchery operations after the 
decommissioning of Iron Gate Dam, after which the parties will be responsible for identifying 
funding for continued operation if necessary.  

The DRE would draw down the reservoir by releasing water through the diversion tunnel and 
into the power generation facilities.  The DRE would begin excavation of the embankment on the 
very narrow top section, which would be a slow process because of the confined work area.  As 
the excavation is worked down from the top, the width of the excavation footprint would be 
wider and additional equipment could be used.  The DRE would remove the riprap during 
embankment excavation.  The DRE would then remove reinforced concrete from remaining 
structures (including intake structures, fish handling facilities, and powerhouse) using 
mechanical methods if possible (or drilling and blasting if necessary).  The construction of 
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temporary cofferdams would be necessary to divert water and create isolated work areas for 
removing the base of of some dams.  These cofferdams would be built using materials from the 
dam removal process and removed upon completion of the work. 

Reservoir Restoration following Drawdown  
Under the Proposed Action, there would be substantial erosion of the reservoir sediment while 
the reservoirs are being drawn down.  The eroded sediment would then be transported 
downstream.  Following drawdown of the reservoirs, the DRE would complete restoration 
actions including revegetation, recreation area maintenance, and recreation area 
decommissioning as described in this section.  

Following drawdown of the reservoirs, revegetation efforts would be initiated to support 
establishment of native wetland and riparian species on newly exposed reservoir sediment. 
Access for ground application equipment is expected to be limited immediately following 
drawdown due to terrain, slope, and sediment instability. Upper areas would be reseeded from a 
barge until the reservoir levels become too low to operate and access the barge.  As the reservoirs 
are drawn down, trucks will be used to apply hydroseed to all accessible areas.  Aerial 
application would be necessary for precision applications of material near the sensitive areas and 
the newly established river channel, as well as in the remaining areas that are inaccessible by 
barge or truck.  

Additional fall seeding may be necessary to supplement areas where spring hydroseeding was 
unsuccessful.  In cases where mulch moved/degraded or otherwise exposed bare soil, aerial 
hydroseeding would be used again for the fall re-seeding.  In other cases, where establishment 
failed, yet the mulch remained intact, new seed material applications may need to be 
incorporated in order to re-establish seed/soil contact sufficient for germination. 

City of Yreka Water Supply 
The city of Yreka has a municipal water supply intake on Fall Creek and a pipeline that crosses 
Iron Gate Reservoir; the pipeline would be affected if the Iron Gate Dam were removed.  The 
KHSA addressed the possible impacts that facilities removal would have on the water supply 
pipeline for the city of Yreka and provides provisions for mitigation of impacts on this supply 
system.  Signatories agreed not to prevent use of the city of Yreka’s Water Rights permit and 
will study the potential risks to the water supply system from facilities removal.  Necessary 
actions for the continued use of the City of Yreka water supply infrastructure would be funded 
and implemented as part of implementation of the KHSA (KHSA 2010 Section 7.2.3).  Final 
design for a replacement pipeline, if needed, will be done in consultation with the City of Yreka.  
These commitments remain the same in the Amended KHSA.  

Keno Facilities Transfer 
The KHSA called for transferring ownership and operation of Keno Dam from PacifiCorp to 
DOI.  The Secretary and PacifiCorp are negotiating the proposed transfer of Keno facilities (the 
Keno Transfer).  Further, transfer of title shall be subject to completion of any necessary 
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improvements to the facility to meet the DOI directives and standards for dam safety identified 
by the DOI through a safety inspection of the Keno facility.  The Klamath Facilities Removal 
EIS/EIR analyzed the impacts associated with the Keno Transfer as a connected action.  There 
were no changes to the Keno Facilities Transfer provisions in the Amended KHSA.  

Eastside and Westside Powerhouse Decommissioning 
PacifiCorp’s Eastside and Westside Facilities were proposed for decommissioning in 
PacifiCorp’s 2004 relicensing application.  Their decommissioning through the FERC process is 
described in the KHSA (KHSA 2010 6.4.1(B)).  Removing the two facilities would result in the 
loss of 3.8 megawatts of generating capacity and the removal of the generating infrastructure.  
The Link River Dam, which is the point of diversion for the two generating facilities, is already 
owned by Reclamation.  Link River Dam was built in 1921, and the power facilities were 
constructed separately later.  Relicensing of the Eastside and Westside facilities would likely 
require upgrading the power facilities to remain in compliance with FERC standards.  This 
would include the installation of fish screens on the power facilities, potentially requiring major 
construction and associated maintenance changes.   

As noted above, the decommissioning of the Eastside and Westside facilities would be carried 
out through application to the FERC.  FERC will conduct any necessary environmental analysis 
and make a FERC determination.  The Klamath Facilities Removal EIS/EIR used a 
programmatic analysis to evaluate the impacts associated with the decommissioning of the 
Eastside and Westside Facilities. 

KBRA 
The Klamath Facilities Removal EIS/EIR analysis treated the KBRA as a connected action 
because the Secretarial Determination as described in the KHSA was one of the early key 
milestones toward full implementation of KBRA.  The KBRA included a mix of programs 
including Fisheries Programs, Water Storage Projects, Water and Power Programs, Regulatory 
Assurances Programs, and County and Tribal Programs.    The KBRA’s Fisheries Program was more 
expressly linked to dam removal rather than the Secretarial Determination, as other programs were. 
 

KBRA Fisheries Program  
The Fisheries Program of the KBRA assisted the recolonization of fish habitat made accessible 
through dam removal and had three main goals:  

A. Restore and maintain ecological functionality and connectivity to historic habitat.  

B. Re-establish and maintain naturally sustainable and viable populations of fish to the full 
capacity of the restored habitats.  

C. Provide for full participation in harvest opportunities by Tribes 

Fisheries Restoration Plans  
Implementation of the Fisheries Restoration Plan could include actions for restoration of existing 
fisheries in the upper basin, as well as actions necessary to prepare for reintroduction of anadromous 



 
 
 
 

 

 
Klamath Facilities Removal EIS/EIR 
Supplemental Information Report 35 – April 2016 

  

fish upstream of Iron Gate Dam.  Specific elements could include restoration and protection of 
riparian vegetation, water quality improvements, restoration of stream channel functions, measures to 
prevent excessive sediment inputs, remediation of fish passage blockages, and prevention of 
entrainment into diversions (KBRA Section 10.1.2).  See Klamath Facilities Removal EIS/EIR, 
Table 2-17, for a geographic breakdown of when and where restoration activities would occur.  

Restoration activities similar to the general classes of actions described in the KBRA currently occur 
throughout the basin as funding is available.  It was expected that the Restoration Plan would build 
upon existing activities.   
 
Fisheries Reintroduction Plans  
Under the KBRA, the states of California and Oregon would each have prepared separate Fisheries 
Reintroduction Plans that would have identified the facilities and actions that would be necessary to 
start reintroduction of anadromous fish upstream of Iron Gate Dam (KBRA Section 11).  The Phase I 
Reintroduction Plans would have been prepared if there was an Affirmative Determination and each 
state concurred with that Determination.  Reintroduction activities specifically would have excluded 
the Trinity River watershed upstream of the confluence with the Klamath River; Lost River and its 
tributaries; and Tule Lake Basin.  

The Oregon Phase I Reintroduction Plan, would have been prepared by the Oregon DFW and the 
Klamath Tribes, and would have identified the facilities and actions necessary to start reintroduction 
and would be adaptable in order to incorporate information gained from the monitoring program.  
Oregon DFW, the Klamath Tribes, and other fish managers would have been responsible for 
implementation of the Phase I Reintroduction Plan.  

Under the KBRA, Phase I reintroduction upstream of Iron Gate Dam would have included active 
intervention and movement of Chinook salmon into suitable habitats (KBRA Section 11.3). 
Following dam removal seasonal trap and haul operations, primarily for fall-run Chinook 
salmon, may have occurred around Keno Dam until water quality conditions was sufficiently 
improved.  Activities would have been prioritized under the Reintroduction Plan and additional 
funding that might have become available under the KBRA would have allowed greater 
improvements to be realized than would occur without the KBRA. 

New Information 
As a milestone in all three settlement agreements (KHSA, KBRA, and UKBCA), the Secretarial 
Determination on dam removal influenced timing and implementation of programs in the KBRA 
and UKBCA.  With expiration of the KBRA and limited implementation of UKBCA, the three 
agreements are currently unlinked.  However, because KBRA and UKBCA did not dictate the 
process to remove dams or mitigate for the impacts of dam removal, expiration of KBRA and the 
less than full implementation of the UKBCA does not change the proposed action considered in 
the Klamath Facilities Removal EIS/EIR or the impacts of that removal.  The synergistic effects 
of implementation of the three agreements in concert have currently been lost and some benefits 
in this reexamination of the EIS/EIR have been tempered due to the expiration of KBRA, 
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including reduced benefits to aquatic resources, water quality, water supply/water rights, tribal 
trust, and socioeconomics.   

The KBRA included several measures focused on fish reintroduction and aquatic restoration of 
the upper Klamath Basin.  While not strictly mitigation for removal of dams, the Fisheries 
Reintroduction Plan and the Fisheries Restoration Plan included actions that were primarily 
aimed at advancing salmonid fisheries as fish passage into the upper basin was reopened.  In this 
reexamination, it is anticipated that the DOI, the tribes, and fish and wildlife resource 
management agencies will implement some actions that would have been supported by the 
KBRA programs (i.e. stream restoration action and some fish reintroduction actions), although 
implementation of these programs may not occur as rapidly as envisioned in the KBRA.  
Specifically, Oregon DFW has indicated that Oregon would implement actions that would have 
been included in the KBRA Phase I Restoration and Reintroduction Plan as resources become 
available for these activities (T. Wise, pers. comm. February 4, 2016).   

Additionally, under the Proposed Action described in the Amended KHSA, DOI will operate and 
maintain Keno Dam and Link River Dam.  After Facilities Removal, the operation and 
maintenance of Keno Dam and Link River Dam will need to be protective of anadromous fish.  
Those protections have been described in detail by the fish and wildlife resource agencies and it 
is the expectation of DOI that operation of Keno and Link River Dam will need to be consistent 
with United States Department of the Interior’s Filing of Modified Terms, Conditions, and 
Prescriptions (Klamath Hydroelectric Project, No. 2082) (DOI 2007) and from the National 
Marine Fisheries Service Modified Prescriptions for Fishways and Alternatives Analysis for the 
Klamath Hydroelectric Project (FERC Project No. 2082) (NMFS 2007).  All action alternatives 
included in the Klamath Facilities Removal EIS/EIR included explicit measures in the project 
description or described as part of a connected action such that all alternatives are consistent with 
DOI 2007 and NOAA Fisheries Service 2007.  The Interim Trap and Haul Programmatic 
measure that was described as part of the Klamath Facilities Removal EIS/EIR remains a 
connected action to dam removal as part of operation and maintenance of Keno Dam and Link 
River Dam by DOI (See Klamath Facilities Removal EIS/EIR p. 2-90). 

The expiration of KBRA and the issuance of a joint biological opinion (2013 Joint Biological 
Opinion) for the Reclamation’s Klamath Irrigation Project (NOAA and USFWS 2013) change 
the likely hydrologic condition in the Klamath River during dam removal.  Reclamation’s 
Klamath Irrigation Project proposed action for 2013 to 2023 includes operation of the Klamath 
Project for the delivery of water for irrigation purposes consistent with historic operations, 
subject to water availability, while maintaining lake and river hydrologic conditions that avoid 
jeopardizing the continued existence of listed species and adverse modification of designated 
critical habitat (NOAA and USFWS 2013).  Klamath Irrigation Project’s proposed action was 
designed to optimize limited water supplies to provide greater certainty for Project Supply, and 
to provide Upper Klamath Lake (UKL) elevations and Klamath River flows representative of 
real-time hydrologic conditions.  Klamath Irrigation Project’s proposed action includes two 
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distinct operational approaches for water management for the fall/winter (October through 
February) and spring/summer (March through September) time periods.  
 
Fall/winter water management implements a formulaic management approach based on current 
hydrologic indicators (UKL storage, UKL inflows, Klamath River accretions, and snowpack 
conditions) to ensure adequate water storage and sucker habitat in UKL in the fall/winter, while 
meeting the needs of coho almon downstream and providing fall/winter water deliveries to the 
Project and Lower Klamath National Wildlife Refuge (NWR).  The fall/winter approach 
prioritizes refill of UKL to provide adequate Project supply, sucker habitat and enhanced river 
flows in the spring/summer period, while providing opportunity for increasing variability in daily 
flows that more closely mimic natural hydrology and provides ecological benefits, based on real-
time hydrologic conditions in the upper Klamath Basin. Spring/summer water management 
implements a water supply account approach to determine a volume of water reserved in UKL 
for ESA-listed suckers (UKL Reserve), the amount of water available for the Klamath River 
Environmental Water Account (EWA), and the available water supply for Project irrigation 
(Project Supply).  The division of the total available UKL water supply between UKL Reserve, 
EWA, and Project Supply was based on an analysis of the ecologic needs of ESA-listed species. 
The formulaic distribution of EWA in spring/summer is based on real-time hydrologic indicators 
in the upper Klamath Basin, primarily the Williamson River and inflows (accretions) between 
Link River and Iron Gate Dams, and was designed to achieve key ecological objectives for UKL 
and the Klamath River. The spring/summer operational approach remains consistent with historic 
operations by maintaining full irrigation deliveries in accordance with existing contracts, 
contingent upon available water supplies. To ensure Klamath Irrigation Project operations do not 
jeopardize listed coho salmon, Reclamation’s proposed action included the minimum flows 
below Iron Gate Dam described in Table 3. 

	

Month Iron Gate Dam Average Daily Minimum Target Flows (cfs) 

March 1,000 (28.3 m3/sec) 

April 1,325 (37.5 m3/sec) 

May 1,175 (33.3 m3/sec) 

June 1,025 (29.0 m3/sec) 

July 900 (25.5 m3/sec) 

August 900 (25.5 m3/sec) 

September 1,000 (28.3 m3/sec) 
Table 3.  Minimum Klamath River discharge below Iron Gate Dam (2013 Joint Biological 
Opinion). 
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 The Klamath Irrigation Project’s proposed action incorporates a real-time management concept 
into current Project operations to lessen the impacts of Project operations on ESA-listed species. 
A key driver and benefit of this concept is greater water supply certainty for the irrigation project 
and the flexibility to meet real-time species needs.  This real-time management approach for 
UKL and the Klamath River attempts to optimize the ecologic benefit of the available water 
supply, resulting in the ability to maximize the amount of remaining water available for the 
Project.  In some instances, dry hydrologic conditions characterized by limited precipitation, 
runoff, and inflows to UKL may create shortages in the total available UKL water supply, which 
can result in Project Supply that is less than the full irrigation demand.      

Summary of the Effects of Changing the Proposed Action Flows 
 

The EIS/EIR evaluated and analyzed the potential environmental impacts of the Proposed Action 
(removal of J.C. Boyle, Copco No. 1, Copco No. 2, and Iron Gate dams) on multiple Klamath 
Basin resources.  To evaluate impacts to some resources (e.g. aquatic biota, water quality, flood 
plains, among others), assumptions were made about likely flow conditions before, during, and 
after dam removal in the EIS/EIR and other technical studies.  These studies were completed 
using flow assumptions based on proposed operations under the KBRA (Reclamation 2012) 
because implementation of the Proposed Action was connected to KBRA.  The KBRA expired 
on December 31, 2015, due to a lack of Congressional authorization, and the KHSA (and the 
amended KHSA signed on April 6, 2016) are no longer treated as connected actions under NEPA 
or CEQA.  Consequently, for purposes of NEPA and CEQA, it is now appropriate to analyze the 
effects of the Proposed Action using flows that are defined by the NMFS and USFWS 2013 Joint 
Biological Opinion. 
 
Reclamation’s Proposed Action for 2013 Joint Biological Opinion was developed collaboratively 
by biologists and hydrologists with NOAA, USFWS, Klamath Basin Tribes, and Reclamation, 
and it is currently the standard to which the Klamath Irrigation Project operates.  The flows 
under this 2013 Joint Biological Opinion are different flows than those proposed under the 
KBRA. This section of the SIR describes the relatively small flow differences between KBRA 
and 2013 Joint Biological Opinion flows, and how these flow differences do not alter major 
conclusions drawn in the EIS/EIR regarding environmental impacts of the Proposed Action on 
several resources that are closely tied to hydrology, such as aquatic resources, water quality 
(including sediment transport), flood hydrology, water supply/water rights, and geology, among 
others.  The sections covering these resource areas refer back to this section in order to avoid 
excessive repetition of explanations, figures, and tables.     
 
KBRA and 2013 Joint Biological Opinion flows are nearly identical when examined on an 
average annual basis, with flows below Iron Gate Dam averaging about 1,920 and 1,932 cubic 
feet per second (cfs), respectively. Similarly, KBRA and 2013 Joint Biological Opinion average 
annual flows are nearly identical below Keno Dam, averaging about 1,413 and 1,434 cfs, 
respectively.  While on an average annual basis the flows above and below the Hydroelectric 
Reach are within a few percent of each other, average monthly flows do differ between KBRA 
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and 2013 Joint Biological Opinion, as evident in Tables 4 and 5.  The most prominent difference 
is the 2013 Joint Biological Opinion requires greater flows in the fall months (October through 
December) and allows lesser flows in the summer months (June through August) in many years 
when compared to KBRA Flows, but particularly during wetter-than-average years.  Below Iron 
Gate Dam, 2013 Joint Biological Opinion fall flows average about 216 cfs more than KBRA 
Flows; 2013 Joint Biological Opinion summer flows average about 114 cfs less than KBRA 
Flows (Table 4).   These seasonal differences in 2013 Joint Biological Opinion versus KBRA 
Flows reflect the joint goal of NMFS and USFWS to collectively protect ESA listed fish that rely 
on a shared and finite aquatic resource (most notably two endangered sucker species in Upper 
Klamath Lake and threatened coho salmon in the Klamath River below Iron Gate Dam).     
 
Figures 6 and 7 show the monthly flow exceedances for the 2013 Joint Biological Opinion and 
KBRA Flows below Iron Gate Dam and Keno Dam, respectively.  Monthly flow exceedance 
plots are particularly useful for comparing differences between 2013 Joint Biological Opinion 
and KBRA Flows for different year types (e.g. wet, median, and dry years).  For example, the 
first panel in Figure 6 shows that flows in the Klamath River below Iron Gate Dam in October 
under the 2013 Joint Biological Opinion are always 150 to 400 cfs greater than under the KBRA 
Flows, regardless of whether it is a wet year (e.g. 10 percent exceedance), a median year (50 
percent exceedance), or a dry year (e.g. 90 percent exceedance).  Figures 6 and 7 allow one to 
analyze whether the assumption of KBRA Flows versus 2013 Joint Biological Opinion flows 
would affect conclusions in the EIS/EIR regarding the environmental effects of the Proposed 
Action.   
 
Suspended Sediment Concentrations and Effects on Aquatic Resources: 
The Detailed Plan for dam removal (Reclamation 2011a) assumed that the natural release of 
sediment to the Klamath River from the three larger reservoirs (J.C. Boyle, Copco, and Iron 
Gate) would be initiated on or soon after January 1, 2020, by regulated releases from available 
gated spillways, powerhouse bypass facilities, and modified low-level outlets, in order to draw 
down the reservoirs in a controlled manner.  Facilities Removal, as defined by the KHSA to 
produce a free-flowing river at all four facilities, would be completed prior to December 31, 
2020.  Drawdown of the three largest reservoirs would be completed in March 2020 
(Reclamation 2012).   
 
Based on a sediment transport model (Reclamation 2012a), which assumes KBRA Flows, the 
largest loads and concentrations of suspended sediment will erode downstream from January 
through March 2020, but significant loads and high concentrations of suspended sediment would 
continue through May (Figure 8).  Concentration of suspended sediment would peak at about 
7,000 to 14,000 mg/L during drawdown, depending on water year type (Table 6).  By late spring 
2020, however, the sediment transport model predicts that suspended sediment concentrations 
would be approaching 100 mg/L below Iron Gate Dam (Figure 5) regardless of whether 
drawdown occurred in a wet, median, or dry year (Reclamation 2012).  Because KBRA and 2013 
Joint Biological Opinion flows for January through May are nearly identical for all water year 
types below Keno and Iron Gate dams (generally within a few percent for the 5-month period -- 
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see monthly exceedance Figures 6 and 7), it is reasonable to conclude that the sediment transport 
model would produce nearly identical suspended sediment concentrations for this January 
through May time period if it were run with 2013 Joint Biological Opinion flows.  Small 
differences in flows would have negligible impacts on suspended sediment concentrations.  It is 
also reasonable to conclude that the predicted mortality of fish due to the release of high 
concentrations of suspended sediment (Stillwater 2011), regardless of whether 2013 Joint 
Biological Opinion or KBRA Flows were assumed in the sediment transport modeling, would be 
the same and would remain a significant adverse impact of the Proposed Action. 
 
Suspended Sediment Concentrations and Effects on Water Quality: 
The Proposed Action would have a short term (< 2 years) adverse impact on water quality 
relative to suspended sediment standards regardless of whether KBRA Flows or 2013 Joint 
Biological Opinion flows are assumed in sediment transport model predictions (Reclamation 
2012).   KBRA Flows and 2013 Joint Biological Opinion flows are nearly identical on an annual 
basis (within 2 percent), and differ by only 0 to 21 percent for individual months below Iron Gate 
Dam (Table 4).  These differences between KBRA and 2013 Joint Biological Opinion annual 
and monthly flows are small compared to the water-year types analyzed to provide a broad range 
of likely impacts of the Proposed Action on suspended sediment concentrations.  Three 
representative water year types were modeled to cover a range of hydrologic conditions during 
and after reservoir drawdown, including a relatively dry year (in the lower quartile of flows), a 
more average flow year, and a very wet year.  Average annual measured flows below Iron Gate 
Dam (USGS gage 11516530) for the three representative years ranged from 1,340 cfs (water 
year 2001), 2,063 cfs (water year 1976), and 3,477 cfs (water year 1984) respectively. 
Regardless of water year type, with their wide annual and monthly flow differences, peak 
suspended sediment concentrations for all water-year types were very high during reservoir 
drawdown (7,000 to 14,000 mg/L), concentrations were greater than or equal to 1,000 mg/L for 2 
to 3 months, concentrations were greater than or equal to 100 mg/L for 5 to 7 months, and 
concentrations were greater than or equal to 30 mg/L for 6 to 10 months (Table 6).   
 
Although differences in suspended sediment concentrations and durations were observed among 
water year types, they all would produce a significant adverse impact on water quality as 
concluded in the EIS/EIR.  If the sediment transport model was run assuming slightly different 
2013 Joint Biological Opinion flows rather than KBRA Flows, it is reasonable to conclude the 
effects of the Proposed Action would be bracketed by the EIS/EIR analysis, the intensity, 
magnitudes, and durations of high suspended sediment concentrations would be very similar, and 
the same conclusion of a significant adverse impact of the Proposed Action on water quality 
would be reached.   
 
Effects on Flood Hydrology: 
The differences between the KBRA and 2013 Joint Biological Opinion will also not affect the 
flood operations in Upper Klamath Lake or Keno Reservoir. The KBRA flow simulation only 
computes monthly average flows downstream of Keno so it is not possible to directly compare 
the predicted flood peaks between the KBRA and 2013 Joint Biological Opinion. However, there 
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are two factors that indicate that there will be no significant difference in flood conditions 
between the two operations.  First, downstream of Iron Gate Dam, the peak flows are largely 
determined by the rainfall and runoff that occurs in the watershed between Keno Dam and Iron 
Gate Dam (Reclamation 2012), which is unaffected by Reclamation’s Klamath Project. There is 
no new evidence that suggests the frequency of large storms has changed significantly since the 
analysis of KBRA Flows in 2012.  Second, the maximum monthly average flows at Iron Gate 
Dam for the 2013 Joint Biological Opinion are less than those assumed under KBRA Flows 
(Figure 9) for all the months when flooding has historically occurred (December through May).   
 
Therefore, it is reasonable to conclude that because the flood operations under the 2013 Joint 
Biological Opinion flows versus the KBRA Flows have not changed, and because the frequency 
and magnitude of large storms has not changed, the likely adverse impacts to structures in the 
100-year flood plain downstream of Iron Gate, and the timing of downstream flood peaks, would 
be similar for both flow scenarios, with the adverse impacts being significant but reduced to less 
than significant with implementation of Mitigation Measure H-1 and H-2.   
 
The expected hydrology in the Klamath River remains similar in magnitude and timing of flood 
peaks to that used in the Klamath Facilities Removal EIS/EIR analysis.  New information and the 
slight change in flood hydrology under the Proposed Action do not result in a change relevant to 
environmental concerns. 
 
Effects on Flood Risk during Reservoir Drawdown Prior to Dam Removal: 
Because of the similarities in flow between the 2013 Joint Biological Opinion and KBRA for the 
months of January through March, there is expected to be no significant difference between the 
impacts of dam removal for the dry and average water year types.  During the wetter water year 
types in May and June (Figure 9), there may be a slight increase in the amount of refilling of Iron 
Gate Reservoir under the 2013 Joint Biological Opinion, but by July the flows for the 2013 are 
below the low level outlet capacity of Iron Gate Dam. Additionally the flood capacity within the 
reservoirs increases as drawdown proceeds.  If in May or June the very remote possibility of a 
major hydrologic event occurred, the flood water would be retained within the Four Facilities 
and drawdown would only resume once the risk of flood had ended.  The possibility and impacts 
of refilling Iron Gate Reservoir is adequately analyzed in the previous work documented in 
Reclamation (2012) and in the Klamath Facilities Removal EIS/EIR.  Therefore, the reservoir 
drawdown process associated with dam removal described in the Detailed Plan and the Klamath 
Facilities Removal EIS/EIR would not change and there is no change relevant to environmental 
concerns. 
 
Effects on Water Supply/Water Rights: 
The very minor changes to the hydrology between KBRA Flows and 2013 Joint Biological 
Opinion flows can be seen when evaluating the average monthly flows and monthly flow 
exceedances below Iron Gate Dam (Table 4 and Figure 6).  The 2013 Joint Biological Opinion 
slightly increases the annual average water supply by about 9 thousand acre feet when compared 
with the KBRA Flows.  Moreover, when compared to the KBRA Flows, the 2013 Joint 



 
 
 
 

 

 
Klamath Facilities Removal EIS/EIR 
Supplemental Information Report 42 – April 2016 

  

Biological Opinion maintains higher minimum summer months (July and August) during very 
dry years, when water demands by downstream users are greatest and tributary inputs and 
groundwater discharges to the river are lowest.  In the Klamath Facilities Removal EIS/EIR, a 90 
percent exceedance flow of 824 cfs was used to represent a dry year at Iron Gate Dam under 
KBRA Flows. The flow rate of 824 cfs was once the seasonal low flow during the month of July, 
when irrigation and livestock demands were very high.  Because the 2013 Joint Biological 
Opinion requires the higher minimum flows of 900 cfs in July and August (Table 3), the 2013 
Joint Biological Opinion increases the downstream supply of water to satisfy water rights, and 
for biological purposes, during the most critical months of dry years.  
 
Effects on Recreation: 
The implementation of the 2013 Joint Biological Opinion would have similar effects on the 
number of recreation days for white-water boating and fishing in the Klamath River as would 
KBRA Flows.   Major trends such as significant losses of flat water fishing opportunities on the 
hydroelectric reservoirs and the loss of the Hell’s Corner peaking flows would be similar in 
magnitude.  However the 2013 Joint Biological Opinion does have slightly increased flows in 
dry water year types in July and August (Table 3).  This would lead to slightly more recreational 
days for white water boating in the Klamath River under the 2013 Joint Biological Opinion.  
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Figure 7.  KBRA and 2013 Joint Biological Opinion Monthly Flow Exceedance at Keno 
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Table 4.  Monthly Average Iron Gate Flow for KBRA Flows and 2013 Joint Biological Opinion Flows 

Avg Monthly Flow  Differences (2013 BO versus  KBRA) 

KDR KBRA 

2013 
Joint 

Biological 
Opinion       

(cfs)  (cfs)  (cfs)  (taf)  (%) 

oct  1050  1263  213  13.1  20% 

nov  1149  1387  239  14.2  21% 

dec  1546  1744  197  12.1  13% 

jan  2061  2131  70  4.3  3% 

feb  2628  2545  ‐83  ‐4.6  ‐3% 

mar  3390  3381  ‐9  ‐0.6  0% 

apr  3340  3119  ‐222  ‐13.2  ‐7% 

may  2431  2523  92  5.6  4% 

jun  1910  1777  ‐132  ‐7.9  ‐7% 

jul  1272  1096  ‐177  ‐10.9  ‐14% 

aug  1090  1056  ‐34  ‐2.1  ‐3% 

sep  1174  1167  ‐7  ‐0.4  ‐1% 

 
 
 
Table 5.  Monthly Average Keno Flow for KBRA Flows and 2013 Joint Biological Opinion Flows 

Average Monthly 
Flow  Differences (2013 BO versus KBRA) 

KDR KBRA 
2013 
BO       

(cfs)  (cfs)  (cfs)  (taf)  (%) 

oct  664  885  220  13.5  33% 

nov  743  980  237  14.1  32% 

dec  1023  1245  222  13.7  22% 

jan  1455  1510  55  3.4  4% 

feb  1925  1850  ‐74  ‐4.1  ‐4% 

mar  2644  2639  ‐6  ‐0.3  0% 

apr  2661  2448  ‐213  ‐12.7  ‐8% 

may  1858  1960  102  6.3  5% 

jun  1489  1354  ‐135  ‐8.1  ‐9% 

jul  929  770  ‐159  ‐9.8  ‐17% 

aug  758  748  ‐10  ‐0.6  ‐1% 

sep  803  822  19  1.2  2% 
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Table 6.  Summary of Model Predictions (Reclamation 2012) for SSCs in the Klamath River 
Downstream from Iron Gate Dam for the Proposed Action (assumes KBRA Flows) 

 
 

Water Year 
Type 

Peak SSC 
(mg/L) 

SSC1,000 mg/L  SSC100 mg/L  SSC30 mg/L 

Duration 
(Months) 

Time Period  Duration 
(Months) 

Time Period  Duration 
(Months) 

Time Period 

Dry  
(WY2001) 

13,600  3  January–March 
2020 

6  January–June 2020  10  January–
October 2020 

Median 
(WY1976) 

9,900  2  January–
February 2020 

5  January–May 2020  6  January–June 
2020 

Wet (WY1984)  7,100  2  January–
February 2020 

7  November 2019–
February 2020 and 
April– June 2020 

9  November 
2019–July 
2020 

Source: Reclamation 2012 
Key: 
WY = Water Year 
SSC = suspended sediment concentration 
mg/L = milligrams per liter 
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Figure 8.  Modeled suspended sediment concentrations (SSC) immediately downstream of Iron 
Gate Dam for dam removal in dry, median, and wet water years. Background concentrations are 
modeled using data from all water year types for 1961–2008. 
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Figure 9.  Maximum monthly average flows at Iron Gate Dam for KBRA Flows and 2013 Joint 
Biological Opinion flows. 
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Figure 10.  Reservoir elevations of JC Boyle, Copco 1, and Iron Gate reservoirs during reservoir 
drawdown as computed by Reclamation (2012) assuming KBRA Flows in 3 example water 
years, 2001 is a dry year, 1976 is an average year and 1984 is a wet year.  

	

3.3 Chapter 3:  Environmental Consequences 

3.3.1 Water Quality 

Environmental Setting 
This section describes the effects of the Proposed Action on water temperature, suspended 
sediments, nutrients (total phosphorus (TP), total nitrogen (TN), ortho-phosphorus, nitrate, and 
ammonium), DO, pH, and inorganic and organic contaminants within the area of analysis.  
Effects of the Proposed Action on algae and algal toxins are covered in Section 3.4 (Algae). The 
Water Quality section of the EIS/EIR analyzed potential effects of the Proposed Action on water 
quality in Klamath Basin, excluding the Lost River watershed, Tule Lake watershed, and most of 
the Trinity River watershed. In the EIS/EIR some areas upstream of Link River Dam (e.g. Upper 
Klamath Lake and its tributaries) were included because implementation of the connected KBRA 
Programs could have affected water quality in these areas.  These areas are not included in the 
analysis of the Proposed Action without KBRA because dam removal alone would not affect 
water quality in these parts of the Klamath Basin.  The areas downstream of Link River Dam and 
to the top of the Hydroelectric Reach are still included in the analysis of the Proposed Action 
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because water quality could potentially be impacted by Eastside and Westside Facilities 
decommissioning and the transfer of Keno Dam. 
 
The area of analysis also includes the Hydroelectric Reach, which extends from the upstream end 
of J.C. Boyle Reservoir to Iron Gate Dam, including all sections categorized as mainstem, 
bypass, and peaking reaches. It also includes the Lower Klamath River downstream from Iron 
Gate Dam, through the Klamath Estuary, and including the Pacific Ocean marine nearshore 
environment. Tributaries to the Klamath River in the Hydroelectric Reach and below Iron Gate 
Dam are not included in the analysis of the Proposed Action (without KBRA as a connected 
action) because dam removal alone would not affect water quality in these parts of the basin. 

Impacts 
 
Suspended Sediment: 
Within the general uncertainty of the model predictions (Reclamation 2012), the Proposed 
Action would result in suspended sediment concentrations (SSCs) below Iron Gate Dam with 
peak values of 7,000–14,000 mg/L occurring sometime in the first few months of reservoir 
drawdown, depending on water year type (dry, average, or wet) and the timing of storm events. 
SSCs in excess of 1,000 mg/L would occur on a timescale of weeks to months.  Predicted SSCs 
would remain greater than or equal to 100 mg/L for 5–7 months following drawdown, and 
concentrations would remain greater than or equal to 30 mg/L for 6–10 months following 
drawdown. Model results also indicate that while dilution in the lower river would decrease 
SSCs to 60–70 percent of their initial value downstream from Seiad Valley (RM 129.4) and to 40 
percent of their initial value downstream from Orleans (≈RM 59), it can be conservatively 
assumed that SSCs in the Lower Klamath River would be sufficient (≥30 mg/L) to substantially 
adversely affect beneficial uses throughout the lower River and the Klamath Estuary for 6–10 
months following reservoir drawdown. A more detailed analysis of the anticipated suspended 
sediment effects on key fish species in the lower river is presented in the Aquatic Resources 
section. 
 
The sediment model (Reclamation 2012) used to predict the effects of the Proposed Action on 
suspended sediment concentration assumed KBRA Flows because KBRA was treated as 
connected action in the EIS/EIR.  Because KBRA expired on December 31, 2015, it is now 
appropriate to analyze the effects of the Proposed Action using flows that are defined by the 
2013 Joint Biological Opinion for Bureau of Reclamation’s (Reclamation) Klamath Project 
(NMFS and USFWS 2013a).  Reclamation’s Proposed Action for 2013 Joint Biological Opinion 
was developed collaboratively by biologists and hydrologists with NMFS USFWS, Klamath 
Basin Tribes, and Reclamation, and it is currently the standard to which the project operates.   
 
The Proposed Action would have a short term (< 2 years) adverse impact on water quality 
relative to suspended sediment standards regardless of whether KBRA Flows or 2013 Joint 
Biological Opinion flows are assumed in sediment transport models predictions (Reclamation 
2012).   KBRA Flows and 2013 Joint Biological Opinion flows are nearly identical on an annual 
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basis (within 2 percent), and differ by only 0 to 21 percent for individual months below Iron Gate 
Dam (Table 4).  These differences between KBRA and 2013 Joint Biological Opinion annual 
and monthly flows are small compared to the water-year types analyzed to provide the full range 
of likely impacts of the Proposed Action on suspended sediment concentrations.  Three 
representative water year types were modeled to bracket likely hydrologic conditions during and 
after reservoir drawdown, including a dry year, a median year, and a wet year.  Average annual 
measured flows below Iron Gate Dam (USGS gage 11516530) for the three representative years 
ranged from 1,340 cfs for a dry year (water year 2001), 2,063 cfs for a median flow year (water 
year 1976), and 3,477 cfs for a wet year (water year 1984). Regardless of water year type, with 
their wide annual and monthly flow differences, modeled peak suspended sediment 
concentrations for all water-year types were very high during reservoir drawdown (7,000 to 
14,000 mg/L), concentrations were greater than or equal to 1,000 mg/L for 2 to 3 months, 
concentrations were greater than or equal to 100 mg/L for 5 to 7 months, and concentrations 
were greater than or equal to 30 mg/L for 6 to 10 months (Table 6).   
 
Although differences in suspended sediment concentrations and durations were observed among 
water year types, they all would produce a significant adverse impact on water quality as 
concluded in the EIS/EIR.  If the sediment transport model was run assuming slightly different 
2013 Joint Biological Opinion flows rather than KBRA Flows, it is reasonable to conclude the 
effects of the Proposed Action would produce a similar range of suspended sediment 
concentrations that were analyzed in the EIS/EIR, with similar magnitudes and durations of high 
concentrations, and the same conclusion of a significant adverse impact of the Proposed Action 
on water quality would be reached.  Overall, sediment release associated with the Proposed 
Action of drawing down JC Boyle, Copco 1, and Iron Gate reservoirs would cause short-term 
(<2 years following dam removal) increases in suspended material (≥30 mg/L for 6–10 months 
following drawdown) that would result in non-attainment of applicable North Coast Basin Plan 
water quality objectives for suspended material in the Lower Klamath River and the Klamath 
Estuary.  And as stated in the previous paragraph, for 2 to 3 months concentrations would be 
greater than 1,000 mg/L. 
 
Due to the relatively small magnitude of sediment released to the nearshore environment, the 
anticipated rapid dilution of the sediment plume as it expands in the ocean, and the relatively low 
rate of deposition of sediments to the marine nearshore bottom substrates, the short-term impact 
of this sediment in the marine nearshore environment under the Proposed Action would be a 
less-than-significant impact.  The long-term (2–50 years following dam removal) increases in 
suspended sediment in the Lower Klamath River, the Klamath Estuary, and the marine nearshore 
environment would be a less-than significant impact because the majority of erodible reservoir 
sediment is fine-grained material that would be transported to the ocean in the first two years 
following reservoir drawdown. 
 
No mitigation measures are planned to reduce sediment concentrations under the Proposed 
Action during the period of reservoir drawdown.  Dredging reservoir bottom sediments prior to 
dam removal to decrease loads of suspended sediments was deemed infeasible (Lynch 2011) 
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based on a number of factors, including the relatively small reductions in mortality of fish it 
would achieve, the land disturbance that would occur for sediment-containment structures, the 
potential disturbance of cultural resources, and the high cost of the dredging operation.  In lieu of 
dredging, mitigation measures (e.g. trapping and relocating potentially affected fish, lamprey, 
and mussels during reservoir drawdown; increasing fall flows prior to reservoir drawdown; and 
delaying release of hatchery yearlings in the spring following reservoir drawdown) were 
identified to potentially minimize effects to aquatic species from sediment release associated 
with dam removal and to be significantly more cost effective.  In addition, the planned reservoir 
drawdown during the winter months of a single year (2020) was timed and designed to minimize 
adverse impacts on key aquatic resources, such as ESA listed juvenile and adult coho salmon. 
Longer term mitigations (following reservoir drawdown) include replanting and reseeding newly 
exposed reservoir surfaces to minimize their erosion in subsequent years (Reclamation 2012). 
 
Nutrients: 
Under the Proposed Action, the short-term (<2 years following dam removal) increase in 
nutrients associated with eroded reservoir bottom sediments would be a less-than-significant 
impact in  the Hydroelectric Reach, the Lower Klamath River, estuary, and the marine nearshore 
environment. The majority of the nutrients associated with reservoir bottom sediments is not 
readily bioavailable and would not significantly increase the growth of algae. Further, reservoir 
drawdown under the Proposed Action would occur during winter months when rates of primary 
productivity and microbially mediated nutrient cycling are expected to be low because of limited 
ambient light and cold water temperatures.  
 
The Four Facilities, and primarily the two largest reservoirs (Copco 1 and Iron Gate Reservoirs), 
intercept and retain suspended material behind the dams, including phosphorus and nitrogen 
originating from the upper basin (Asarian et al 2010). Under the Proposed Action, these 
additional nutrients currently being retained in the reservoirs would be transported downstream 
and potentially be available for uptake (e.g., by nuisance algae species) over the long term (2-50 
years).  Based on available information, the slight nutrient increases in the Hydroelectric Reach 
would not be expected to result in exceedances of either Oregon water quality objectives for 
nuisance algae growth, or California North Coast Basin Plan water quality objectives for 
biostimulatory substances, beyond levels currently experienced.  While periphyton colonization 
would likely increase in the Hydroelectric Reach under the Proposed Action, the increases would 
be due to the increased habitat for the growth of periphyton as reservoir environments are 
converted to riverine habitat, rather than increases in nutrient concentrations. Further, the 
lacustrine environment that supports the current growth of nuisance and toxic algae blooms, such 
as M. aeruginosa in Copco 1 and Iron Gate reservoirs, would be eliminated under the Proposed 
Action and thus these blooms would be reduced or eliminated, regardless of any increase in 
nutrient concentrations.  Under the Proposed Action, the long-term (2–50 years following dam 
removal) increase in nutrients in the Hydroelectric Reach would be a less-than-significant 
impact.  
 



 
 
 
 

 

 
Klamath Facilities Removal EIS/EIR 
Supplemental Information Report 54 – March 2016 

  

Under the Proposed Action, the long-term increase in nutrients in the Lower Klamath River and 
the Klamath Estuary would also be a less-than-significant impact. Concentrations of both 
nitrogen and phosphorus are high enough in the river from Iron Gate Dam (RM 190.1) to 
approximately Seiad Valley (RM 129.4) (and potentially further downstream) that nutrients are 
not likely to be limiting primary productivity (i.e., periphyton growth) in this portion of the 
Klamath River (Asarian and others 2010).  In addition, N-fixing species dominate the periphyton 
communities in the lower reaches of the Klamath River where inorganic nitrogen concentrations 
are low. Because these species can fix their own nitrogen from the atmosphere, and because dam 
removal will only cause a minor increase in total phosphorus concentration, the increases in total 
nitrogen due to dam removal would likely only result in minor increases in periphyton biomass. 
 
Temperature: 
A primary effect of the Proposed Action is still anticipated to be the return of approximately 160 
miles of the Klamath River, from J.C. Boyle Reservoir (RM 224.7) to the Salmon River (RM 
66), to a natural thermal regime.  The effects of the Proposed Action on water temperature along 
this 160-miles reach varies spatially and temporally, but the temperature effects range from less-
than significant to beneficial.  
 
Current operations at J.C. Boyle Powerhouse divert relatively warm reservoir discharges around 
the J.C. Boyle Bypass Reach, leaving large groundwater discharges (springs) to dominate the 
flows in this reach. This maintains water temperatures between 5-15°C (41-59°F) in this short 
bypass reach throughout the year, and provides summer and fall cold-water refugia for fish. 
Under the Proposed Action, which includes removing J.C. Boyle Dam, all flows would be 
returned to the main channel (currently the bypass reach) and would mix more upstream surface 
water with the groundwater discharges, locally producing warmer water temperatures from 
spring to fall than currently exists. Adding this additional water to the bypass reach, however, 
would not eliminate or overwhelm the benefits of groundwater discharges to water temperatures, 
particularly during the warm, low-flow summer months.  The summer flows in the bypass reach 
would be comprised of 30 to 40 percent cool groundwater (Buchanan and others 2011) and 
would continue to have a positive effect on water quality and temperature, and continue to 
enhance rearing and harvest of redband/rainbow trout. In addition, areas adjacent to the 
coldwater springs in the bypass reach would continue to serve as thermal refugia for aquatic 
species in the summer months because the springs themselves would not be affected by the 
Proposed Action. 
 
Further downstream in the Klamath River, water temperatures are currently influenced by 
the presence of the two largest reservoirs, Copco 1 and Iron Gate, which delay the natural 
warming and cooling of riverine water temperatures on a seasonal basis (PacifiCorp 2005, 
NCRWQCB 2010b).  Temperature modeling (Perry and others 2011) results (including 
climate change) indicate that the annual temperature cycle just downstream of Iron Gate 
Dam would shift earlier by approximately 18 days within the first year following dam 
removal, with 1–2oC warmer temperatures in spring and early summer and up to 
approximately 4oC cooler temperatures in late summer and fall.  The return of cooler water 
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temperatures during the late summer and early fall will more closely mimic natural daily 
and seasonal conditions and would benefit and support rearing, migration, and earlier 
spawning and incubation of anadromous salmonids, particularly fall-run Chinook salmon 
(Bartholow 2005). Analyses suggests that re-establishment of a natural thermal regime with 
diel fluctuation in the springtime would result in faster growth and earlier outmigration of 
rearing juvenile salmon, thereby decreasing potential exposure to the comparatively high 
water temperatures that are experienced in late spring and early summer.  This shift in 
thermal conditions is hypothesized to decrease the frequency and magnitude of large-scale 
outbreaks of disease in juvenile salmon populations that have occurred for many years in 
the Klamath River below Iron Gate Dam.  At the confluence with the Scott River (RM 
143), the differences from dam removal would be diminished, but there would still be a 
slight warming (<1oC) in the spring and beneficial cooling (1–2oC) in the late summer and 
fall.  Further downstream, at the confluence with the Salmon River (RM 66), water 
temperature changes associated with the Proposed Action would be small or not 
discernable (Perry et al 2011).   

Based on modeling results and other studies, under the Proposed Action, the short-term (<2 years 
following dam removal) and long-term (2–50 years following dam removal) increases in 
springtime water temperatures and diel temperature variation in the Hydroelectric Reach and the 
Klamath River down to the confluence with Salmon River would be less than significant. 
Decreases in late summer/fall water temperatures and restoring the natural pattern of wider diel 
variations in water temperatures (Huntington and Dunsmoor 2006) would be beneficial below 
Iron Gate Dam to the Salmon River. There would be no change from existing conditions on 
water temperatures for Klamath River downstream from the Salmon River, the Klamath Estuary, 
and the marine nearshore environment.  
 
The temperature model used to predict the effects of the Proposed Action on water temperatures 
assumed KBRA Flows because KBRA was treated as connected action in the Klamath Facilities 
Removal EIS/EIR.  Because KBRA expired on January 1, 2016, it is now appropriate to analyze 
the effects of the Proposed Action using flows that are defined by the 2013 Joint Biological 
Opinion for Bureau of Reclamation’s (Reclamation) Klamath Project (NMFS and USFWS 
2013a).  KBRA Flows and 2013 Joint Biological Opinion flows are nearly identical on an annual 
basis (within 2 percent) and differ by only 0 to 21 percent for individual months below Iron Gate 
Dam.  These flow differences may slightly alter the predicted benefits of the Proposed Action on 
water temperatures in the Hydroelectric Reach and downstream to the confluence with Salmon 
Creek, but they do not change the overall conclusion in the EIS/EIR that removal of Copco and 
Iron Gate dams will benefit water quality by reducing the elevated water temperatures in the late 
summer and fall.  
 
Dissolved Oxygen: 
Under the Proposed Action, long-term (2–50 years following dam removal) elimination of 
seasonal extremes in dissolved oxygen  (DO) (i.e., super saturation in surface waters and oxygen 
depletion in bottom waters of reservoirs) in the river reaches replacing Copco 1 and Iron Gate 
reservoirs would be beneficial.  In addition, modeling of DO under the Proposed Action indicates 
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that dam removal would increase seasonal DO concentrations in the Klamath River downstream 
of Iron Gate Dam (PacifiCorp 2005; NCRWQCB 2010a), as compared with current conditions, 
which would also be beneficial. Under current conditions, thermal stratification of the reservoirs 
(particularly Iron Gate Reservoir) results in severe oxygen depletion in the bottom waters 
(hypolimnion) due to microbial decomposition of settling algae.  As a result, the dams can 
release water downstream with low DO concentrations by entraining hypolimnetic water in the 
summer when the reservoirs are stratified and in the fall when thermal stratification breaks down 
and the oxygen-depleted deeper water mixes with the entire water column.  With the Proposed 
Action, DO concentrations immediately downstream of Iron Gate Dam during July through 
November would be greater than those under existing conditions. This condition would result 
from the lack of stratification and oxygen depletion in bottom waters in the upstream reservoirs, 
combined with the improved reaeration that occurs in a free-flowing river. As with the river 
downstream of J.C. Boyle Reservoir, modeling also predicts that daily fluctuations in DO just 
downstream of Iron Gate Dam during June through October would be greater under the Proposed 
Action because periphyton communities would become established in the free-flowing reaches 
of the river that are currently occupied by reservoirs. 
 
Sediment release from reservoirs associated with the Proposed Action would cause short-term 
(<2 years following dam removal) increases in oxygen demand and reductions in DO in the 
Hydroelectric Reach as well as downstream from Iron Gate Dam to the confluence with Clear 
Creek (Stillwater Sciences 2011b).  Models show that the duration of decreased DO 
concentrations will be up to 3 months following dam removal.  This oxygen deficit will have a 
significant adverse impact on DO levels; however, drawing reservoirs down in the cold, high-
flow winter months, which maximizes dilution and minimizes rates of biological oxygen 
demand, will minimize the magnitude and duration of the oxygen deficit caused by the Proposed 
Action.  No other measures or mitigations are planned to reduce this short-term adverse impacts.  
These significant adverse impacts to DO levels would not extend to Klamath Estuary or the 
marine nearshore environment in the months following dam removal. 
 
Chemicals in Reservoir Sediments:  
Monitoring studies of reservoir bottom sediments (Shannon and Wilson Inc 2006; Reclamation 
2012) generated multiple lines of evidence that were used collectively to evaluate the chemistry 
of trapped reservoir sediments and their potential to affect the environment and human health 
under the Proposed Action. Multiple potential exposure pathways were analyzed for both 
humans and aquatic biota for the Proposed Action, including short-term exposure to sediments 
flushing downstream during dam removal, long-term exposure to exposed reservoir sediments 
and river-bank deposits, long-term exposure to sediments deposited in the river channel, and 
long-term exposure to sediments deposited in the marine and near-shore environment (CDM 
2011).  

No chemicals were detected in sediment at concentrations exceeding available human health 
screening levels and the Dredge Materials Management Levels, and no other preclusions to 
releasing the reservoir sediments to the freshwater or marine environment were identified for 
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human or aquatic biota exposure.  A number of chemicals and common classes of chemicals 
were detected; however, the results were neither surprising nor unusual. Many of the detected 
compounds have natural sources or are broadly distributed around the earth (e.g., arsenic, trace 
metals, legacy organochlorine insecticides like dichlorodiphenyltrichloroethane (DDT), and 
dioxins and furans), and are known to be present at trace or background concentrations in soils, 
streams and biota across the United States.  Absolute concentrations of most chemicals in the 
reservoir sediments were generally relatively low compared to the screening levels, with no 
consistent pattern of elevated chemical composition observed within a given reservoir or 
between reservoirs. No chemicals were identified at levels associated with significant adverse 
effects (CDM 2011). However, some chemicals were identified at levels “unlikely to cause 
adverse effects” or with “potential to cause minor or limited adverse effects” for humans or 
aquatic biota under the Proposed Action.  

Under the Proposed Action, the effects of reservoir sediment on human exposure to sediment-
associated inorganic and organic contaminants in the Hydroelectric Reach and in the Lower 
Klamath River would be a less-than-significant impact.  Similarly, under the Proposed Action, 
the effects of sediment release, transit, and deposition on aquatic species due to exposure to 
sediment-associated inorganic and organic contaminants in the Lower Klamath River, Klamath 
Estuary, and marine nearshore environment would be a less-than-significant impact. 
 
New Information 

Water-quality monitoring in the Klamath Basin has continued to be a high priority for a number 
of groups since the EIS/EIR was published, including basin tribes, PacifiCorp and its contractors, 
and government agencies, among others.  The goal of the majority of this monitoring and 
research is focused on documenting the current conditions (water quality in the river and 
reservoirs with the dams in place); although this new information offers some new insights it 
primarily reinforces the conclusions in the EIS/EIR regarding how the system would likely 
change under the Proposed Action of dam removal. There is no new information to suggest 
adverse environmental impacts would occur beyond those identified in the EIS/EIR.  For 
additional information, the monitoring information including monitoring of water quality 
constituents (e.g. nutrients, physical parameters, cyanobacteria, etc) required as part of Interim 
Measure 15 are available on the KBMP.net website.  Areas of new (continued) monitoring and 
research include measurement of nutrient concentrations and loads in the Klamath River and 
reservoirs (Yurok Tribe Environmental Program (YTEP), 2013a and 2014; Karuk Tribe of 
California, 2012 and 2013; Hoopa Tribal Environmental Protection Agency, 2013), and real-time 
continuous monitoring of parameters such as water temperature, DO, pH, specific conductance, 
and turbidity, among others (Asarian, E. and J. Kann 2013; YTEP, 2013b; Karuk Tribe of 
California, 2012 and 2013 ).   
In a 2012 water temperature modeling report (Risley and others, 2012), two dam scenarios were 
simulated: “dams in” and “dams out.” The dams out scenario, which is similar to the Proposed 
Action, analyzed temperature changes that could be attributed to removing the dams, but using 
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flow conditions from the 2010 Klamath Biological Opinion rather than flows assumed flows if 
KBRA was implemented.  The authors report: 

Simulated water temperatures from January through June at almost all locations 
between J.C. Boyle Reservoir and the Pacific Ocean were higher for the “dams 
out” scenario than for the “dams in” scenario. The simulated mean monthly 
water temperature increase was highest [1.7–2.2 degrees Celsius (°C)] in May 
downstream of Iron Gate Dam. However, from August to December, dam removal 
generally cooled water temperatures. During these months, water temperatures 
decreased 1°C or more between Copco Lake and locations 50 miles or more 
downstream. The greatest mean monthly temperature decrease was 4°C in 
October just downstream of Iron Gate Dam. Near the ocean, the effects of dam 
removal were small (less than 0.2°C) for most months.  

The results from this study were very similar to the water temperature studies used to draw 
conclusions regarding the benefits of the Proposed Action on water temperatures in the 
Hydroelectric Reach and the Lower Klamath River.   

Relative to the potential environmental effects of chemicals in reservoir bottom sediments, EPA 
Region 9 (Nancy Woo, written communication, 2015) reached the following overall conclusions: 
(1) the levels of chemical contaminants in sediments behind the dams largely fell below 
screening thresholds used to assess sediment disposition; (2) the sediments likely to be released 
by the Proposed Action are not likely to have significant contaminant-related effects on 
downstream fish, wildlife, or human receptors, especially after mixing and dilution; and (3) fish, 
wildlife, and human exposure to sediment contaminants would actually be reduced overall with 
the Proposed Action when compared to the alternative of leaving the dams in place.   

Conclusion 
An analysis of new information since the publication of the EIS/EIR does not change any of the 
conclusions regarding the environmental effects of the Proposed Action on water quality in the 
Klamath Basin. As identified in the EIS/EIR: (1) sediment release from reservoirs associated 
with the Proposed Action would cause short-term (< 2 years) increases in DO demand and 
adverse reductions in DO in the Hydroelectric Reach and downstream to the confluence with 
Clear Creek; (2) sediment release associated with the Proposed Action would cause short-term (< 
2 years) increases in suspended material (≥30 mg/L for 6–10 months following reservoir 
drawdown) that would result in non-attainment of applicable North Coast Basin Plan water 
quality objectives for suspended material in the Lower Klamath River and the Klamath Estuary.  
The adverse impacts and the non-attainment of water quality objectives associated with the 
Proposed Action are predicted to occur regardless of whether KBRA or 2013 Joint Biological 
Opinion flows are assumed in the analysis. 
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3.3.2 Aquatic Resources 

Environmental Setting 
The area of analysis includes aquatic communities, fish health, and habitats of the Klamath River 
watershed currently influenced by the presence of the Four Facilities proposed for removal.  The 
proposed removal of the four dams would provide anadromous fish with access in a free-flowing 
river from the Pacific Ocean to upstream fish ladders at Keno Dam and Link River Dam.  Thus, 
the total increase in access to historical habitat upstream from Iron Gate Dam for both steelhead 
and salmon would be approximately 420 miles (including the Sprague, Williamson, and Wood 
rivers and tributaries in the Hydroelectric Reach).   

In addition, these four dams and associated reservoirs influence water quality, water quantity, 
bedload transport, and disease downstream.  Thus, the project area includes the Klamath River 
from Keno Dam to the Pacific Ocean.  This would include areas potentially affected by changes 
in water supply patterns caused by removal of the Four Facilities. 

Impacts  
Dam removal would provide for a free-flowing river below Keno Dam to the Pacific Ocean.  At 
Keno and Link Dams, fishways would then complete the migratory connection to the Upper 
Basin.  With the habitat in the Hydroelectric Reach, this would re-establish migration to at least 
420 stream miles of historical habitat above Iron Gate Dam for anadromous fish.  Anadromous 
fish would also access low gradient historical habitat of critical importance to spawning and 
rearing under Copco 1 and Iron Gate Reservoirs. Consequently, the size and diversity of these 
populations is expected to increase. In addition, fish would gain access to cold water springs in 
the Hydroelectric Reach and the Upper Basin, offering improved winter growth opportunities for 
rearing and some protection against future warming water temperatures associated with climate 
change.  Dam removal would renew bedload transport and the recruitment of gravel within and 
below the Hydroelectric Reach, which would benefit fish spawning and rearing.  

Under the Proposed Action, the occurrence of C. shasta, a fish parasite known to cause high 
mortality in juvenile salmon in the Klamath Basin, is anticipated to be reduced as a result of 
changes in the overall dispersal of adult salmon carcasses, increases in bedload and sediment 
transport, and reductions in food resources for the intermediate host of the parasite. While there 
is some uncertainty associated with the causative factors of infection of  C. shasta in juvenile 
salmon, a reduction in the prevalence of the disease is likely under the proposed action as it 
would create better conditions for fish migration, rearing, and spawning. Given the elimination 
of large congregations of adult salmon carcasses near Iron Gate Hatchery coupled with the 
release of large numbers of hatchery fry/smolts in late spring when infection rates are often high, 
we hypothesize that the establishment of a C. shasta   “hot spot” above the current location of 
Iron Gate Dam would have a low probability of occurrence.    .  

Cooler fall water temperature and improvements in water quality that would result from removal 
of the Four Facilities are also predicted to reduce the stress and disease experienced by returning 
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adults.  The adverse effects of peaking and entrainment in the Hydroelectric Reach on resident 
species such as redband trout would also be eliminated.  Disease risks to resident fish would not 
be expected to increase in response to the proposed action; native Klamath River trout are 
generally resistant to C. shasta.    Also, KHSA includes implementation of all Interim Measures 
funded by PacifiCorp for the period 2012 through 2020 to improve fish habitat, water quality, 
and to fund monitoring and critical research. 

The release of sediments stored behind Copco 1 and Iron Gate dams would have negative impacts on 
fish and water quality in the short term (< 2 years) but would provide longer term benefits in the form 
of increased habitat complexity and increased movement of larger sediment substrate along the river 
bed (bedload transport), reductions in fish disease, and the nearly complete elimination of toxic algal 
blooms in the Hydroelectric Reach and the downstream transport of algal toxins. Some chemicals are 
present in reservoir sediments but at concentrations below critical screening levels for freshwater and 
marine disposal and do not preclude sediments being released downstream.  Based on multiple lines 
of evidence, long-term adverse effects for biota would be unlikely from the chemicals present in the 
new river channel and downstream areas as a result of the Proposed Action (CDM 2011). 
 
Dam removal would eliminate the recreational benefits of project reservoirs such as fishing and some 
white water recreation opportunities related to peaking flows in the Hydroelectric Reach; however 
the removal of the Four Facilities would create new recreational opportunities (rafting and fishing) in 
a free-flowing Hydroelectric Reach, including improved flow conditions and recreational 
opportunities in the J.C. Boyle and Copco 2 bypass reaches.  
 
The Iron Gate Hatchery was originally designed to mitigate for 16 miles of habitat from IGD 
upstream to the Copco dams (FERC 1963).  The Interim Measures of the KHSA require that 
PacifiCorp propose an Iron Gate Dam Mitigation Hatchery Plan that would ensure hatchery 
mitigation goals are met for 8 years following dam removal. After 8 years, continued hatchery 
operations would depend largely on: 1) realized and projected benefits of restored access to historical 
habitat above the current location of Iron Gate Dam; 2) the success and  timeliness of habitat 
restoration; and 3) the timeliness and success of fish reintroduction (natural and assisted) above Iron 
Gate Dam. 
 
Suspended Sediment 
Downstream from Iron Gate Dam 
Under the Proposed Action, full facility removal would result in the release of 5.3 to 8.6 million yd

3 

(1.2 to 2.3 million tons) of sediment stored in the reservoirs into the Klamath River downstream from 
Iron Gate Dam (Reclamation 2012), temporarily resulting in higher suspended sediment 
concentrations (SSCs) than would normally occur under existing conditions (Figure 3.3-9 of the 
EIS/EIR). Reservoir drawdown is expected to commence in November 2019 for Copco Reservoir 
and in January 2020 for J.C. Boyle and Iron Gate Reservoirs.   
 
Based on a sediment transport model (Reclamation 2012), which assumes KBRA Flows, the 
largest loads and concentrations of suspended sediment will erode downstream from January 
through March 2020, but significant loads and high concentrations of suspended sediment 
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would continue through May (Figure 8).  Concentration of suspended sediment would peak at 
about 7,000 to 14,000 mg/L during drawdown, depending on water year type (Table 6).  By 
late spring 2020, however, the sediment transport model predicts that suspended sediment 
concentrations would be approaching 100 mg/L below Iron Gate Dam (Figure 5) regardless of 
whether drawdown occurred in a wet, median, or dry year (Reclamation 2012).  The SSCs will 
be near background conditions for all water year types within the first year following removal. At 
Iron Gate Dam, where SSCs are artificially low under current conditions (because of sediment 
trapping by the dam), SSCs would remain elevated above existing conditions throughout the first 
2 years. At Orleans (Figure 3.3-10 of the EIS/EIR), where event-based SSCs under existing 
conditions are  higher than downstream of Iron Gate Dam because of inputs of many tributaries, 
under a most-likely-to-occur scenario the effects of the Proposed Action would be similar to 
existing conditions by late April when SSCs at baseflow from the Proposed Action are predicted 
to decrease. Under a worst case scenario, namely reservoir drawdown in a relatively dry year, 
SSCs at baseflow are projected to remain somewhat elevated above existing conditions until 
October. 
 
Klamath River Estuary and Pacific Ocean 
Under the Proposed Action, suspended sediment would be released from reservoirs in the 
Hydroelectric Reach but concentrations would decrease in the downstream direction as a 
result of dilution by tributary inputs unaffected by dam removal and deposition of some 
sediment. The SSCs in the estuary under the most-likely-to-occur scenario would be similar 
to those that occur during existing high-flow years (e.g. a 10-year high-flow event) owing to 
large sediment loads entering the river from tributaries below Iron Gate Dam during the 
winter months.  Under the worst-case simulation, SSCs concentrations would only be 
marginally higher than those that occur during a 10-year high flow event. Therefore, effects 
on aquatic species from SSCs within the estuary are not anticipated to be distinguishable from 
existing conditions. 
 
Bedload Sediment 
Under existing conditions, the reach below Iron Gate Dam is gravel-starved and the substrate 
is dominated by bedrock and large cobbles, similar to other reaches immediately downstream 
of dams in western rivers (Collier et al., 1996). Dam removal would release a mix of fine 
sediment, sands, and gravel. In the short term (within 2 years), the fines are expected to be 
mostly transported well downstream and into the Pacific Ocean; sand percentage in the river 
bed downstream of Iron Gate is expected to increase to 30-35 percent initially and reduce to 
10 to 20 percent by September. Meanwhile gravels are expected to deposit largely in the 
reach below Iron Gate Dam, with mediate substrate size decreasing from the current condition 
(diameter ~100 mm) to about 50 to 55 mm within about year 5.  Over the long term, the effect 
of the proposed action will be a more dynamic and mobile bed downstream from Iron Gate 
Dam, with an increased sediment supply (including spawning gravel) to channels below Iron 
Gate Dam that are currently sediment starved due to the presence of the Four Facilities. 
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Water Quality 
J.C. Boyle to Iron Gate Dam - As described in the subsection of Klamath Facilities Removal 
EIS/EIR, Section 3.2.4.3.2, Water Quality, the Proposed Action would cause long-term increases 
in DO in the Hydroelectric Reach. DO in the current river reaches and the free-flowing river 
reaches replacing the reservoirs would no longer be affected by hydropower peaking flows or the 
extreme conditions of super-saturation (i.e., >100% saturation) in surface waters and 
hypolimnetic oxygen depletion in bottom waters of Copco 1 and Iron Gate Reservoirs during the 
April/May through October/November period. This would increase the likelihood of consistently 
supporting beneficial uses, including aquatic biota, during this time period.  Some degree of 
diurnal fluctuation caused by photosynthesis of periphytic (attached) algae is expected because of 
the shift from lacustrine to riverine habitats, with continued influx of nutrient rich waters from the 
Klamath River upstream of the Hydroelectric Reach. However, conditions for dissolved oxygen 
and pH would be more consistent on a day-to-day basis and the diel extremes would decrease in a 
downstream direction. 
 
Downstream from Iron Gate Dam Site–  

Facilities Removal under the Proposed Action would cause long-term overall increases in DO 
during late summer and fall, as well as increased diel variability in DO, in the Lower Klamath 
River, particularly for the reach immediately downstream from Iron Gate Dam. Effects would 
diminish with distance downstream from Iron Gate Dam, such that no effects on DO would occur 
by the confluence with the Trinity River.  The Proposed Action would increase the likelihood of 
consistently supporting beneficial uses, including aquatic biota, particularly in the summer and 
fall months. 
 
Sediment release associated with the Proposed Action would cause short-term increases in oxygen 
demand and reductions in DO.  Accounting for predicted short-term increases in oxygen demand 
under the Proposed Action, DO concentrations are generally expected to be greater than 5 mg/L. 
Exceptions to this would occur four to eight weeks following reservoir drawdown (i.e., in February 
2020) for median and dry year hydrologic conditions, when DO would drop to levels below 5 mg/L 
from Iron Gate Dam to near the confluence with the Shasta River (RM 176.7). Recovery to the North 
Coast Basin Plan water quality objective of 90 percent saturation (i.e., 10–11 mg/L) would occur in 
the reach from Seiad Valley to the mainstem confluence with Clear Creek, and therefore DO would 
not be affected in the estuary or the nearshore environment.  

Water Temperature 
The thermal lag caused by the storage of water in J.C. Boyle, Copco 1 and Iron Gate reservoirs 
would be eliminated in the Lower Klamath River under the proposed action. Eliminating this 
thermal lag would return water temperatures to a more natural condition (seasonally, monthly, 
daily, and hourly) similar to pre-dam conditions, warming earlier in the spring and cooling earlier 
in the fall compared to current conditions, and returning natural diel (hourly) fluctuations 
(Hamilton et al. 2011).  These more natural temperatures are better synchronized to the historical 
migration and spawning patterns to which Klamath River salmonids evolved. 
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Disease 
The Proposed Action is expected to reduce fish disease impacts on salmon C. shasta and 
Parvicapsula minibicornis are responsible for most of the disease-related mortality of juvenile 
salmonids in the Lower Klamath River downstream from Iron Gate Dam. Among all salmon 
lifestages, juvenile are generally the most susceptible to P.minibicornis and C. shasta, particularly 
during their outmigration in the spring months (Beeman et al. 2008). The main factors 
contributing to risk of infection by C. shasta and P. minibicornis include availability of habitat 
(pools, eddies, and sediment) for the polychaete intermediate host; artificially stable microhabitat 
characteristics (static flows and low velocities); polychaete proximity to spawning areas; 
increased planktonic food sources from Project reservoirs; and water temperatures greater than 
15°C (Bartholomew and Foott 2010). 
 
Adult salmonids are also currently impacted by fish diseases, with improvements predicted under 
the Proposed Action. Adult salmonids also become infected with C. shasta, when they return to 
the Klamath River to spawn. Although there is no evidence that these infections negatively 
impact the adult population, these infected adults complete the C. shasta disease cycle by 
releasing spores to infect the intermediate host polychaete worms. Cooler fall water temperatures 
associated with the Proposed Action are also predicted to reduce the infection prevalence of 
adults and may reduce the transport of C. shasta back into upper reaches of the river. 

Though not as common as the frequent annual C. shasta outbreaks that impact juvenile 
salmonids, the fall of 2002 was marred by the large-scale fish adult salmonid mortality event 
caused by Ich and columnaris.  Cooler fall water temperature and improvements in water 
quality that would result from removal of the Four Facilities are predicted to reduce the stress 
experienced by upstream migrant pre-spawn adults.  Additional reductions in disease are 
anticipated from increased dispersal of returning adult salmonids into the newly created 
upstream spawning habitat. 
 
Algal Toxins 
Removal of the Four Facilities under the Proposed Action would eliminate the reservoirs that 
promote the growth of toxin-producing nuisance algal blooms (e.g. Microsystis aeruginosa) in 
the Hydroelectric Reach, thereby alleviating high seasonal concentrations of algal toxins and the 
bioaccumulation of microcystin in fish tissue in Copco 1, Iron Gate reservoirs and in the river 
below Iron Gate Dam. While some microcystin may be transported downstream from algal 
blooms in Upper Klamath Lake, the levels would not be as high as those currently experienced 
due to the prevalence of seasonal in-reservoir blooms in Copco 1 and Iron Gate reservoirs. 
Overall, bioaccumulation of algal toxins in fish tissue would be expected to decrease in the 
Hydroelectric Reach and downstream, and would be beneficial to aquatic biota. 
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Critical Habitat 
 
Coho Salmon 
Under the Proposed Action, elevated levels of SSCs would occur for 3 to 4 months during and 
after reservoir drawdown, which would temporarily degrade critical habitat for coho salmon. 
Bedload movement following dam removal would increase supply of gravel downstream from 
Iron Gate Dam as far downstream as Cottonwood Creek.  In the long-term, this bedload 
movement would potentially improve critical habitat for coho salmon by reducing median 
substrate to a size more favorable for spawning and increasing the suppy of gravel for spawning 
(Reclamation 2012).  

The Proposed Action would increase the amount of habitat available to coho salmon upstream 
of, and improve water quality within, the currently designated critical habitat in the mainstem 
Klamath River within current critical habitat. NOAA Fisheries Service may consider whether to 
designate the newly available habitat as critical habitat as part of its 5-year status review or as a 
separate reconsideration of the critical habitat designation for coho salmon (J. Simondet, NMFS, 
pers. comm., 2011). The Proposed Action would restore access for upper Klamath River 
population of coho salmon into habitat within the Hydroelectric Reach, expanding their 
distribution to include historical habitat along the mainstem Klamath River and in Jenny, and 
Fall Creeks (Hamilton et al 2005).  In addition, coho salmon could find suitable temperatures for 
holding in pockets within the J.C. Boyle Bypass Reach, although the average and maximum 
temperatures in this reach are seasonally expected to exceed optimal temperatures for coho 
salmon. On an annual basis, access to this habitat would increase the availability of spawning 
sites, result in additional food resources, and provide access to areas of better water quality. 
Water quality conditions would also improve within the mainstem river downstream from the 
J.C. Boyle Powerhouse. As discussed in detail in the EIS/EIR, the thermal lag caused by water 
storage in Copco 1 and Iron Gate reservoirs would be eliminated in the Lower Klamath River. 
Water temperatures would have more natural seasonal and daily variations, and would become 
better synchronized with historical coho migration and spawning periods in the Klamath River. 
Overall, these changes would result in water temperature more favorable for coho salmon in the 
mainstem. After the initial negative impacts, removal of the Four Facilities would also improve 
long term DO concentrations and the conversion of Copco 1 and Iron Gate reservoir habitat to 
restored river habitat would greatly reduce or eliminate the growth of toxic algae. These changes 
would be beneficial for coho salmon critical habitat.  

Based on reductions in habitat quality during reservoir drawdown, which would be detrimental to 
Primary Constituent Elements (PCEs), the Proposed Action would have a significant short term 
adverse impact on coho salmon critical habitat.  Based on benefits to the PCEs, the Proposed 
Action would have long-term beneficial effect on critical habitat for coho salmon.  
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Bull Trout  
Based on the restricted distribution of bull trout, implementation of the Proposed Action would 
not affect the physical or chemical components of critical habitat. However, the Proposed Action 
would allow Chinook salmon and steelhead to access areas they have not been able to access 
since the construction of the Copco 1 Dam. These species would potentially compete with and 
prey upon bull trout fry and juveniles; however, bull trout would also be expected to consume 
the eggs and fry of Chinook salmon and steelhead. These species co-evolved in the watershed 
and as such, it is anticipated that they would co-exist in the future.  

The Proposed Action would have a less-than-significant or minor impact on critical habitat for 
bull trout in the short and long term. 

 
Southern Resident Killer Whale  
Klamath River salmon are anticipated to provide less than 1 percent of the diet of Southern 
Resident Killer Whales in most months. The Proposed Action would not be likely to materially 
affect the food supply of Southern Resident Killer Whales.  

Based on small influence of the Klamath River on PCEs of Southern Resident Killer Whale, the 
Proposed Action would have a less-than-significant impact on critical habitat for Southern 
Resident Killer Whales in the short and long term. 

Eulachon  
Under the Proposed Action, PCEs of critical habitat supporting eulachon would be degraded in 
the short term, including adverse effects of suspended sediment on spawning and egg incubation 
habitat, and adult and larval migration habitat for southern Distinct Population Segment (DPS) 
eulachon.  Critical habitat for the Southern DPS eulachon includes approximately 539 miles of 
riverine and estuarine habitat in California, Oregon, and Washington. In the Klamath River, 
critical habitat only comprises a small portion (<2%) of the Klamath River and is designated 
from the mouth of the Klamath River upstream to the confluence with Omogar Creek at 
approximately river mile (RM) 10.5 from the mouth; however, critical habitat does not include 
any tribal lands of the Yurok Tribe or the Resighini Rancheria. With the removal of the Four 
Facilities, along with continued implementation of TMDLs, water quality improvements in the 
estuary are expected, which would be beneficial to eulachon.  Although the Proposed Action 
would result in short-term reductions in habitat quality detrimental to PCEs, a very small 
proportion (< 2%) of eulachon critical habitat would be affected, and thus the Proposed Action 
would have a less-than significant effect on eulachon critical habitat. Based on water-quality 
benefits to the PCEs, the Proposed Action would likely have a beneficial effect on critical habitat 
for eulachon in the long term. 
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Essential Fish Habitat (EFH) 

Chinook and Coho Salmon EFH  
The short-term release of sediment from the dams under the Proposed Action would be 
detrimental to Chinook and coho salmon EFH during the months when SSC concentrations are 
elevated. In the long term, the Proposed Action would increase habitat for Chinook and coho salmon 
(upstream of currently designated EFH) by providing access to habitats upstream of Iron Gate Dam. 
EFH quality would be affected by improved water quality, and decreased prevalence of disease, as 
described above for coho salmon critical habitat. Improved access to habitats (upstream of currently 
designated EFH), improved water quality, increased sediment transport, and decreased prevalence of 
disease, would provide a benefit to EFH for Chinook and coho salmon. Based on a substantial 
reduction in EFH quality during reservoir drawdown, the Proposed Action would have a significant 
effect on EFH for Chinook and coho salmon in the short term. Based on improvements to habitat 
quality, the Proposed Action would have a beneficial effect on EFH for Chinook and coho salmon in 
the long term. 
 
Groundfish and Pelagic Fish EFH 
Under the Proposed Action, impacts to the nearshore environment are not anticipated to be 
distinguishable from existing conditions, based on a relatively small magnitude of SSCs released to 
the nearshore environment, an anticipated rapid dilution of the sediment plume as it expands in the 
ocean, and a relatively low rate of deposition of sediments to the marine nearshore bottom substrates 
(subsection of Section 3.3.4.3.2). EFH in the Klamath River Estuary could be affected by elevated 
suspended sediment from sediment releases during dam removal for about 3 months. After this time, 
SSCs would return to levels similar to existing conditions. 

In the long term, SSCs would be similar to that under existing conditions. Natural bedload transport 
processes would resume, as the dams would no longer trap sediments upstream of Iron Gate Dam. 
Bedload in the estuary and ocean would not be appreciably affected, because of the relatively small 
contribution of bedload from above Iron Gate Dam compared to the total bedload carried by the 
Klamath River. With the exception of algal toxins, water quality benefits resulting from dam removal 
would largely have dissipated upstream of the estuary, and therefore, water quality in the estuary 
would be expected to remain similar to existing conditions. Based on the small proportion of 
groundfish EFH and Pelagic Fish EFH affected, and short duration of poor water quality during 
reservoir drawdown in the near-shore environment and estuary, the Proposed Action would have a 
less-than-significant effect on EFH for groundfish and Pelagic fish in the short and long term. 
 
Species Specific Impacts 
 
Fall-Run Chinook Salmon  
Fall-run Chinook salmon use the mainstem Klamath River for spawning, rearing, and as a 
migratory corridor downstream from the four dams proposed for removal. Direct mortality is 
predicted for fall-run Chinook salmon incubating eggs in redds and for some smolts. However, 
the effect of SSC from the Proposed Action on the fall-run Chinook salmon population, under 
both most-likely and worst-case scenarios, is expected to be relatively minor because of variable 
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life histories, the age 0 juveniles that remain in tributaries until later in the spring and summer, 
and because many of the fry that outmigrate to the mainstem come from tributaries in the mid-or 
Lower Klamath River, where SSCs resulting from the Proposed Action are expected to attenuate 
due to dilution from tributaries. Based on substantial reduction in the abundance of a year class 
in the short term, the effect of the Proposed Action would be significant for fall-run Chinook 
salmon in the short term.  

Mitigation Measures AR-1 through AR-4 (see Klamath Facilities Removal EIS/EIR, Section 
3.3.4.4) could be implemented to reduce the short-term effects of SSCs on fall-run Chinook 
salmon incubating eggs and smolts. There would still be short-term effects for fall-run Chinook 
salmon, including some direct mortality, but no one-year class would suffer a substantial 
decrease in abundance. Based on minimal reduction in the abundance of a year class in the short 
term, the Proposed Action would be a less-than-significant effect on fall-run Chinook salmon 
after mitigation.  

As stated above, dam removal would also restore connectivity to hundreds of miles of potentially 
usable habitat in the Upper Klamath Basin and would create additional spawning and rearing 
habitat within the Hydroelectric Reach. By providing an unimpeded migration corridor, the 
Proposed Action would provide the greatest possible benefit related to fish passage, hence, the 
highest survival and reproductive success. It is anticipated that the Proposed Action would 
increase the abundance, productivity, population spatial structure, and genetic diversity of fall-
run Chinook salmon in the Klamath River watershed. In general, free flowing conditions as per 
the Proposed Action, would likely provide optimal efficiency, decrease outmigrant delay, and 
increase concomitant adult escapement (Buchanan et al. 2011b). As discussed in detail in the 
Klamath Facilities Removal EIS/EIR Section 3.2 Water Quality, dam removal would also cause 
water temperatures to become warmer earlier in the spring and early summer and cooler earlier 
in the late summer and fall, and have diurnal variations more in sync with historical migration 
and spawning periods (Hamilton et al. 2011). These changes would result in water temperature 
more favorable for salmonids in the mainstem. In addition, under the Proposed Action 
diminished disease conditions and improved water quality in the mainstem Klamath River will 
likely improve the survival of smolts outmigrating from tributaries downstream from Iron Gate 
Dam (e.g., Scott and Shasta rivers), thus increasing the likelihood of successful restoration 
actions in those watersheds. Based on increased habitat availability and improved habitat quality, 
the effect of the Proposed Action would be beneficial for fall-run Chinook salmon in the long 
term. 

Spring-Run Chinook Salmon 
The overall short term effect of suspended sediment from the Proposed Action on the spring-run 
Chinook salmon population is not anticipated to differ much from existing conditions and the No 
Action/No Project Alternative. There is very little difference from existing conditions and the No 
Action/No Project Alternative for adult migrants, all of which is predicted to be sublethal, and no 
effects are anticipated for the spawning, incubation, and fry stages because they do not spawn in 
the mainstem. Type I and II outmigrants are expected to experience very similar conditions 
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under the Proposed Action as under existing conditions and the No Action/No Project 
Alternative. However, direct mortality is predicted for some Type III smolts (< 1 percent of 
production). Based on minimal reduction in the abundance of a year class in the short term, the 
effect of the Proposed Action would be less-than-significant for spring-run Chinook salmon in 
the short term.  

Implementation of Mitigation Measures AR-2 (see Klamath Facilities Removal EIS/EIR, Section 
3.3.4.4) could reduce the short-term effects of SSCs on spring-run Chinook salmon Type III 
smolts. With implementation of mitigation measures, there would still be short-term effects for 
spring-run Chinook salmon including some potential direct mortality, but there would not be a 
substantial reduction in the abundance of a year class. Based on minimal reduction in the 
abundance of a year class in the short term, the Proposed Action would be a less-than-significant 
effect on spring-run Chinook salmon after mitigation.  

Dam removal would restore connectivity to hundreds of miles of potentially usable habitat in the 
Upper Klamath Basin, including additional habitat within the Hydroelectric Reach. Access to 
additional habitat would provide a long-term benefit to spring-run Chinook salmon populations. 
The expansion of habitat opportunities would allow maximum expression of life-history 
variation and the restoration of an additional population of spring-run Chinook salmon 
population to strengthen resiliency in the Klamath Basin, particularly because passage upstream 
of Iron Gate Dam would provide access to groundwater thermal refugia during summer and fall, 
as well as providing slightly warmer winter water temperatures conducive to the growth of 
salmonids (Hamilton et al. 2011). By providing an unimpeded migration corridor, the Proposed 
Action would provide the greatest possible benefit related to fish passage, hence, the highest 
survival and reproductive success (Buchanan et al. 2011b). As discussed in detail above, dam 
removal would also cause water temperatures to become warmer earlier in the spring and early 
summer and cooler earlier in the late summer and fall, and have diurnal variations more in sync 
with historical migration and spawning periods (Hamilton et al. 2011). These changes would 
result in water temperature more favorable for salmonids in the mainstem. In addition, with large 
scale hydraulic mining operations now outlawed, spring-run Chinook salmon would no longer be 
subject to one of their most significant threats in the Klamath River (as discussed in Klamath 
Facilities Removal EIS/EIR, Section 3.3.3.1.1.).  

Current fisheries management also minimizes overharvest. It is anticipated that as a result of the 
Proposed Action the spring-run Chinook salmon population within the Klamath River watershed 
would have an increase in abundance, productivity, population spatial structure, and genetic 
diversity. Based on increased habitat availability and improved habitat quality, the effect of the 
Proposed Action would be beneficial for spring-run Chinook salmon in the long term. 

Coho Salmon 
In general, the wide distribution and use of tributaries by both juvenile and adult coho salmon 
will likely protect the population from the worst effects of the Proposed Action. However, direct 
mortality is anticipated for redds and smolts from the upper Klamath River, mid-Klamath River, 
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Shasta River, and Scott River population units. No mortality is anticipated for the Salmon River, 
Trinity River, and Lower Klamath River populations under the most likely or worst-case 
scenarios. All population units would be expected to recover from these losses within one or two 
generations. Based on substantial reduction in the abundance of a year class in the short term, the 
effect of the Proposed Action would be significant for the coho salmon from the Upper Klamath 
River, Mid-Klamath River, Shasta River, and Scott River population units in the short term. 
Based on no reduction in the abundance of a year class, the effect of the Proposed Action would 
be less-than-significant for the coho salmon from the three Trinity River population units, 
Salmon River and the Lower Klamath River Population Unit in the short term. 

Steelhead 
In general, the effects of suspended sediment resulting from the Proposed Action on steelhead 
are likely to be much higher than under existing conditions and the No Action/No Project 
Alternative, particularly for the portion of the population that spawns in tributaries upstream of 
the Trinity River. For that portion of the population, effects are anticipated on adults, run-backs, 
half-pounders, any juveniles rearing in the mainstem, and outmigrating smolts. However, the 
broad spatial distribution of steelhead in the Klamath Basin and their flexible life history 
suggests that some will avoid the most serious effects of the Proposed Action by (1) remaining in 
tributaries for extended rearing, (2) rearing farther downstream where SSC should be lower due 
to dilution (e.g., the progeny of the adults that spawn in the Trinity River Basin or tributaries 
downstream from the Trinity River), and/or (3) moving out of the mainstem into tributaries and 
off-channel habitats during winter. In addition, the life-history variability observed in steelhead 
means that, although numerous year classes will be affected, not all individuals in any given year 
class will be exposed to the effects of the Proposed Action. In addition, some portion of the 
progeny of those adults that spawn successfully would rear in tributaries long enough to not only 
avoid the most serious impacts of the Proposed Action in 2020, but may also not return to spawn 
for up to two years, when any suspended sediment resulting from the Proposed Action should be 
greatly reduced. The high incidence of repeat spawning among summer-run steelhead (ranging 
from 40 to 64 percent, Hopelain 1998) should also increase that population’s resilience 
(including all year classes) to effects of the Proposed Action. Based on substantial reduction in 
the abundance of a year class in the short term, the effect of the Proposed Action would be 
significant for summer and winter steelhead in the short term.  

Implementation of Mitigation Measures AR-2 and AR-3 (see Klamath Facilities Removal 
EIS/EIR,Section 3.3.4.4.2 and 3.3.4.4.3) could be implemented to reduce the short-term effects 
of SSCs on steelhead adults and outmigrating juveniles. With implementation of mitigation 
measures there would still be short-term effects on summer and winter steelhead, including 
sublethal and lethal effects. Based on substantial reduction in the abundance of a year class in the 
short term, the Proposed Action would be a significant effect on summer and winter steelhead in 
the short term after mitigation.  

Dam removal would restore connectivity to hundreds of miles of historical habitat in the Upper 
Klamath Basin and would create additional habitat within the Hydroelectric Reach. FERC 
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(FERC 2007) concluded that implementing fish passage would help to reduce adverse effects to 
steelhead associated with lost access to upstream spawning habitats. Hamilton et al. (2011) also 
concluded that access to additional habitat in the upper Klamath River watershed would benefit 
steelhead runs. In general, dam removal would likely result in the restoration of more 
reproducing populations, increased abundance, higher genetic diversity, and the opportunity for 
variable life histories and use of new habitats (Hamilton et al. 2011). In general, free flowing 
conditions as per the Proposed Action, would likely provide optimal efficiency, decrease 
outmigrant delay, and increase concomitant adult escapement (Buchanan et al. 2011b). By 
providing an unimpeded migration corridor, the Proposed Action would provide the greatest 
possible benefit related to fish passage, hence, the highest survival and reproductive success 
(Buchanan et al. 2011b). As discussed in detail above, dam removal would also cause water 
temperatures to become warmer earlier in the spring and early summer and cooler earlier in the 
late summer and fall, and have diurnal variations more in sync with historical migration and 
spawning periods (Hamilton et al. 2011). These changes would result in water temperature more 
favorable for salmonids in the mainstem. Based on increased habitat availability and improved 
habitat quality, the effect of the Proposed Action would be beneficial for summer and winter 
steelhead in the long term. 

Pacific Lamprey 
The Proposed Action would have short-term effects related to SSCs, bedload sediment transport 
and deposition, and water quality (particularly DO). Overall, because multiple year classes of 
lamprey rear in the mainstem Klamath River at any given time, and since adults will migrate 
upstream over the entire year, including January 2020 when effects from the Proposed Action 
will be most pronounced, effects on Pacific lamprey adults and ammocoetes could be much 
higher in the mainstem Klamath River than under existing conditions and the No Action/No 
Project Alternative. However, because of their wide spatial distribution and varied life history, 
most of the population would likely avoid the most severe suspended sediment pulses resulting 
from the Proposed Action. In addition, Pacific lamprey are considered to have low fidelity to 
their natal streams (FERC 2006), and may not enter the mainstem Klamath River if 
environmental conditions are unfavorable in 2020. Migration into the Trinity River and other 
Lower Klamath River tributaries may also increase during 2020 because of poor water quality. 
Low fidelity also increases the potential that lamprey can recolonize mainstem habitat if 
ammocoetes rearing there suffer high mortality. Based on substantial reduction in the abundance 
of a year class in the short term, the effect of the Proposed Action would be significant for 
Pacific lamprey in the short term.  

Implementation of Mitigation Measures AR-2 and AR-5 (see Klamath Facilities Removal EIS/EIR, 
Sections 3.3.4.4.2 and 3.3.4.4.5) could reduce the short-term effects of DO and SSCs on lamprey 
ammocoetes. With implementation of mitigation measures there could still be short-term effects for 
lamprey including sublethal and lethal effects. Based on substantial reduction in the abundance of a 
year class in the short term, the Proposed Action would be a significant effect on Pacific lamprey in 
the short term after mitigation.  
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The Proposed Action would provide access to habitat upstream of Iron Gate Dam. It is 
anticipated that as a result of the Proposed Action the Pacific lamprey population within the 
Klamath River watershed would have an increase in abundance, productivity, population spatial 
structure, and genetic diversity. Based on increased habitat availability and improved habitat 
quality, the effect of the Proposed Action would be beneficial for Pacific lamprey in the long 
term. 

Green Sturgeon 
Overall the effects of the Proposed Action are most likely to include physiological stress, 
inhibited growth, and high mortality for some portion of the age-0 2020 cohort and age 1 2019 
cohort. To summarize, green sturgeon in the Klamath Basin have the following traits likely to 
enhance the species’ resilience to impacts of the Proposed Action:  

 Most of the population (subadult and adult) would be in the ocean during the year  
of the Proposed Action (2020) and would be unaffected (Appendix E).  

 The approximately 30 percent of the population that spawn and rear in the Trinity  
River would be unaffected.  

 Much of the spawning and rearing of green sturgeon occurs downstream from the  
Trinity River, where sediment concentrations would be similar to existing  
conditions and the No Action/No Project Alternative.  

Green sturgeon are long-lived (>40 years) and are able to spawn multiple times (~8 times) 
(Klimley et al. 2007), so effects on two year classes may have little influence on the population 
as a whole.  

Based on substantial reduction in the abundance of a year class in the short term, the effect of the 
Proposed Action would be significant for green sturgeon in the short term.  

Implementation of Mitigation Measure AR-3 (see Klamath Facilities Removal EIS/EIR, Section 
3.3.4.4.3) could be implemented to reduce the short-term effects of SSCs on green sturgeon 
adults post-spawning. With implementation of mitigation measures there would still be short-
term effects for green sturgeon including sublethal and sublethal effects. Based on substantial 
reduction in the abundance of a year class in the short term, the Proposed Action would be a 
significant effect on green sturgeon in the short term after mitigation.  

It is anticipated that as a result of the Proposed Action, the green sturgeon population within the 
Klamath River watershed would have increased long term productivity. Based on improvements 
in habitat quality within part of their range, the effect of the Proposed Action would be less-than-
significant for green sturgeon in the long term. 
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Lost River and Shortnose Suckers 
Based on reduction in abundance of suckers within the Hydroelectric Reach reservoirs, the effect 
of the Proposed Action would be significant for Lost River and shortnose sucker populations in 
the short term. Implementation of Mitigation Measure AR-6 (see Klamath Facilities Removal 
EIS/EIR, Section 3.3.4.4.6) could be implemented to reduce the impact to individuals within 
reservoirs by rescuing fish prior to reservoir drawdown. Based on small numbers of individuals 
affected after mitigation, the effect of the Proposed Action would be beneficial for Lost River 
and shortnose sucker populations in the short term after mitigation.  

The Klamath Facilities Removal EIS/EIR concluded that the effect of the Proposed Action with 
implementation of the connected KBRA would be beneficial for Lost River and shortnose sucker 
populations in the long term.  The long-term benefits ascribed to the Proposed Action resulted 
from Upper Basin water quality improvements and restoration.  The removals of facilities 
downstream of the known viable populations of lost river and shortnose suckers have no effect 
on suckers or their habitat.  

Redband Trout 
Based on a small proportion of the population with a potential to be exposed to short-term 
effects, the effect of the Proposed Action would be less-than-significant for redband trout in the 
short term.  With long term increased habitat availability and improved habitat quality, the effect 
of the Proposed Action would be beneficial for redband trout. 

Bull Trout 
Based on the co-evolution of bull trout with anadromous salmonids, the potential change in the 
food web that supports the bull trout was found to have a less-than-significant impact in the short 
and long term.  

Eulachon 
The Proposed Action would have short-term effects related to SSCs and bedload movement. 
Based on no substantial reduction in the abundance of a year class, the Proposed Action would 
have a less-than-significant effect on eulachon in the short term. Due to the short duration of 
poor water quality in the estuary due to dam removal, the Proposed Action would have a less-
than-significant effect on eulachon in the long term. 

Longfin smelt 
The Proposed Action would have short-term effects related to SSCs and bedload movement. 
Based on no substantial reduction in the abundance of a year class, the Proposed Action would 
have a less-than-significant effect on longfin smelt in the short term. Due to the short duration of 
poor water quality in the estuary due to dam removal, the Proposed Action would have a less-
than-significant effect on eulachon in the long term. 
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Introduced Resident Species 
The Proposed Action would eliminate habitat for introduced resident species in the Hydroelectric 
Reach. Because these species were introduced and they occur in other nearby water bodies, their 
loss would not be considered significant from a biological perspective, and their elimination 
would benefit native species. Their loss would, however, decrease opportunities for recreational 
fishing for these species, as discussed in Section 3.20 of the EIS/EIR. 

Interactions Among Species 
There are many examples from nearby river systems in the Pacific Northwest that show how 
wild anadromous steelhead trout and resident rainbow/redband trout can co-exist successfully 
and maintain abundant populations without adverse consequences. The Deschutes River in 
Oregon, the Yakima River in Washington, and the river systems in Idaho are examples 
(Administrative Law Judge 2006). As noted by Buchanan et al. (2011a), existing trout and 
colonizing anadromous steelhead are expected to co-exist, as they do in other watersheds, 
although there may be shifts in abundance related to competition for space and food. 

Freshwater Mussels 
Based on substantial reduction in the abundance of multiple year classes in the short term and the 
slow recovery time of freshwater mussels, the effect of the Proposed Action would be significant 
for mussels in the short term. Implementation of Mitigation Measure AR-7 (see Klamath 
Facilities Removal EIS/EIR, Section 3.3.4.4.7) could be implemented to reduce the short- and 
long-term impacts of the Proposed Action on freshwater mussels. With implementation of 
mitigation measures there would still be impacts to a portion of the freshwater mussel 
population, and there could still be a substantial reduction in the abundance of at least one year 
class. Based on substantial reduction in year classes, the Proposed Action would have a 
significant effect on freshwater mussels after mitigation in the short term.  

Based on increased habitat availability and habitat quality in the long term, the effect of the 
Proposed Action would be beneficial for mussels in the long term. 

Benthic Macroinvertebrates 
The Proposed Action would have short-term effects related to SSCs and bedload movement. 
Based on substantial reduction in the abundance of a year class in the short term, the effect of 
the Proposed Action would be significant for macroinvertebrates downstream from Iron Gate 
Dam in the short term.  

While a large proportion of macroinvertebrate populations in the Hydroelectric Reach and in the 
mainstem Klamath River downstream from Iron Gate Dam would be affected in the short term 
by the Proposed Action, their populations would be expected to recover quickly because of the 
many sources for recolonization and their rapid dispersion through drift or aerial movement of 
adults. Habitat quality would also be improved in the Hydroelectric Reach by the ending of 
deleterious Klamath Hydroelectric Project peaking operations (Administrative Law Judge 2006).  
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Dam removal would restore riverine connectivity among the Lower Klamath Basin, the 
Hydroelectric Reach and its tributaries, and the Upper Klamath Basin, and would rehabilitate and 
increase availability of riverine habitat within the Hydroelectric Reach. Based on increased 
habitat availability, increased riverine habitat connectivity, and improved habitat quality, the 
effect of the Proposed Action on macroinvertebrates would be beneficial in the long term. 
 

New Information 
 
Hydrology 
 
Hydrology Changes without KBRA as a Connected Action: 
The EIS/EIR evaluated and analyzed the potential environmental impacts of the Proposed Action 
(removal of J.C. Boyle, Copco No. 1, Copco No. 2, and Iron Gate dams) on multiple Klamath 
Basin resources.  To evaluate impacts to some resources (e.g. aquatic biota, water quality, flood 
plains, among others), assumptions were made about likely flow conditions before, during, and 
after dam removal in the EIS/EIR and other technical studies.  These studies were completed 
using flow assumptions based on proposed operations under the Klamath Basin Restoration 
Agreement (KBRA) (Reclamation 2012) because implementation of this agreement was 
connected to the Klamath Hydroelectric Settlement Agreement (KHSA), the Proposed Action.   
 
Reclamation’s Proposed Action for the 2013 Joint Biological Opinion was developed 
collaboratively by biologists and hydrologists with NOAA, USFWS, Klamath Basin Tribes, and 
Reclamation, and it is currently the standard to which the project operates.  The flows under this 
2013 Joint Biological Opinion are different from the KBRA Flows. This section of the SIR 
describes the relatively small flow differences between KBRA and 2013 Joint Biological 
Opinion flows, and how these flow differences do not alter major conclusions drawn in the 
EIS/EIR regarding environmental impacts of the Proposed Action on several resources that are 
closely tied to hydrology, such as fish health, sediment transport and effects on fish, water 
quality, and flood impacts.   
 
KBRA and 2013 Joint Biological Opinion flows are nearly identical when examined on an 
average annual basis, with flows below Iron Gate Dam averaging about 1,920 and 1,932 cubic 
feet per second (cfs), respectively.  Similarly, KBRA and 2013 Joint Biological Opinion average 
annual flows are nearly identical below Keno Dam, averaging about 1,413 and 1,434 cfs, 
respectively.   While on an average basis the flows above and below the Hydroelectric Reach are 
within two percent of each other, average monthly flows do differ between KBRA and 2013 
Joint Biological Opinion, as seen in Tables 1 and 2.  The most prominent difference is that the 
2013 Joint Biological Opinion requires greater flows in the fall months (October through 
December) and allows lesser flows in the summer months (June through August) in many years 
when compared to KBRA Flows, but particularly during wetter-than-average years.  Below Iron 
Gate Dam, 2013 Joint Biological Opinion fall flows average about 216 cfs more than KBRA 
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Flows; 2013 Joint Biological Opinion summer flows average about 114 cfs less than KBRA 
Flows (Table 1).   These seasonal differences in 2013 Joint Biological Opinion versus KBRA 
Flows reflect the joint goal of NMFS and USFWS to collectively protect ESA fish that rely on a 
shared and finite aquatic resource (most notably two endangered sucker species in Upper 
Klamath Lake and threatened Coho Salmon in the Klamath River below Iron Gate Dam).     
 
Figures 1 and 2 show the monthly flow exceedances for the 2013 Joint Biological Opinion and 
KBRA Flows below Iron Gate Dam and Keno Dam, respectively.  Monthly flow exceedance 
plots are particularly useful for comparing differences between 2013 Joint Biological Opinion 
and KBRA monthly flows for different year types (e.g. wet, median, and dry years).  For 
example, the first panel in Figure 1 shows that October 2013 Joint Biological Opinion flows are 
always 150 to 400 cfs greater than KBRA Flows below Iron Gate Dam, regardless of whether it 
is a wet year (e.g. flow 10 percent exceedance), a median year (50 percent exceedance), or a dry 
year (e.g. 90 percent exceedance).  These figures allow one to analyze whether the assumption of 
KBRA Flows versus 2013 Joint Biological Opinion flows would affect conclusions in the 
EIS/EIR regarding the environmental effects of the Proposed Action.   
 
Suspended Sediment Concentrations and Effects on Fish: 
The Detailed Plan for dam removal (Reclamation 2011a) assumes that the release of sediment to 
the Klamath River from the three larger reservoirs (J.C. Boyle, Copco, and Iron Gate) would be 
initiated on or soon after January 1, 2020 by regulated releases from available gated spillways, 
powerhouse bypass facilities, and modified low-level outlets, in order to draw down the 
reservoirs in a controlled manner.  Facilities Removal as defined by the KHSA to produce a free-
flowing river at all four facilities would be completed prior to December 31, 2020.  Drawdown 
of the three largest reservoirs would be completed in March 2020 (Reclamation 2011a).   
 
Based on a sediment transport model (Reclamation 2012), which assumes KBRA Flows, the 
largest loads and concentrations of suspended sediment will erode downstream from January 
through March 2020, but significant loads and high concentrations of suspended sediment would 
continue through May (Figure 8).  Suspended sediment concentrations would peak at about 
7,000 to 14,000 mg/L during drawdown, depending on water year type (Table 6).  By late spring 
2020, however, the sediment transport model predicts that suspended sediment concentrations 
would be approaching 100 mg/L below Iron Gate Dam (Figure 5) regardless of whether 
drawdown occurred in a wet, median, or dry year (Reclamation 2012).  Because KBRA and 2013 
Joint Biological Opinion flows for January through May are nearly identical for all water year 
types below Keno and Iron Gate dams (generally within a few percent for the 5-month period -- 
see monthly exceedance Figures 6 and 7), it is reasonable to conclude that the sediment transport 
model would produce nearly identical suspended sediment concentrations for this January 
through May time period if it were run with 2013 Joint Biological Opinion flows.  Small 
differences in flows would have negligible impacts on suspended sediment concentrations.  It is 
also reasonable to conclude that the predicted mortality of fish due to the release of high 
concentrations of suspended sediment (Stillwater 2011), regardless of whether 2013 Joint 
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Biological Opinion or KBRA Flows were assumed in the sediment transport modeling, would be 
the same and would remain a significant adverse impact of the Proposed Action. 
 
An Opinion of Probable Construction Cost (OPCC) (CDM 2011b) for a reservoir dredging 
operation to reduce impacts of released sediment on fish from the Proposed Action would result 
in an estimated cost of $165 million (in 2020 dollars), after including estimated costs for 
engineering design, construction oversight, site restoration, among other costs.  Reductions in 
basin-wide fish mortality associated with dredging would be relatively small, remaining 
unchanged at 8 percent for fall-run adult Chinook, decreasing from 3 percent to negligible for 
juvenile coho salmon, remaining unchanged for adult steelhead at 14 percent, and decreasing 
from 14 percent to 9 percent for juvenile steelhead. Mortality of the other life stages of Chinook 
and coho salmon are less than one percent and would not be influenced by sediment dredging.  
Based on a number of factors, including the relatively small reductions in mortality of fish, the 
land disturbance that would occur for sediment containment structures, the potential disturbance 
of cultural resources, and the high cost of the dredging operation, dredging reservoir bottom 
sediments prior to dam removal was deemed infeasible for protection of fish (Lynch 2011).   

In lieu of dredging, mitigation measures were identified in the EIS/EIR to minimize effects to 
fish from sediment release associated with the Proposed Action that would be more cost 
effective.  EIS/EIR mitigation measures AR-1 (protection of mainstem spawning), AR-2 
(protection of outmigrating juveniles), AR-3 (fall flow pulses), and AR-4 (hatchery 
management) would minimize adverse impacts of the Proposed Action to fish species.  These 
mitigation measures, however, would not make these adverse impacts less than significant in the 
short term for coho salmon, steelhead, Pacific lamprey, and green sturgeon.   
 

Disease  
Since the publication of the Klamath Facilities Removal EIS/EIR, the USFWS has completed 
additional monitoring and analyses to evaluate late-summer/early-fall augmentation flows and 
their efficacy in minimizing risk of an adult fish die-off such as the one that occurred in 2002.  
The September 2002 adult fish die-off is the most widely known fish health event in the Klamath 
Basin. Minimum estimates of lower river fish mortalities include 32,533 fall Chinook Salmon, 
629 steelhead, and 344 Coho Salmon (Guillen 2003a).  Flows leading up to the 2002 fish kill 
event were historically low, ranging from about 1,900 to 2,020 cfs in the lower Klamath River, 
including about 760 cfs being released from Iron Gate Dam (Guillen 2003b; Belchik et al. 2004).  
The USFWS (Guillen 2003b) concluded:  

Low river discharges apparently did not provide suitable attraction flows for migrating 
adult salmon, resulting in large numbers of fish congregating in the warm waters of the 
lower River.  The high density of fish, low discharges, warm water temperatures, and 
possible extended residence time of salmon created optimal conditions for parasite 
proliferation and precipitated an epizootic of Ich and columnaris.   
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Turek et al. (2004) reported that “At least 33,000 adult salmon died during mid to late September 
2002 in the lower 36 miles of river” and further stated that “The total fish-kill estimate of 34,056 
fish was conservative and DFG analyses indicate actual losses may have been double that 
number” and that estimates from the USFWS mortality report “should be viewed as a minimum 
number of fish killed”, as described by Guillen (2003a).  While mortality of adult salmon was 
significant in 2002, the population level effects from a relatively rare epizootic Ich 
(Ichthyophthirius multifiliis) and columnaris (Flavobacterium columnare) event such as the 2002 
Klamath fish kill are much less than the disease losses of juvenile fish from myxozoan parasites 
like C. shasta that occur annually in the Klamath River (Klamath Facilities Removal Final 
EIS/EIR 2012).   

Following the 2002 epizootic, Reclamation has augmented late-summer/early-fall flows in the 
Trinity and lower Klamath River with cold-water flow releases from Lewiston Dam on the 
Trinity River (USFWS and YTFP 2015) to reduce the risk of another major fish kill.  
Supplemental fall flow releases from Lewiston Dam were implemented in 2003, 2004, 2012, 
2013, 2014, and 2015 and from Iron Gate Dam on the Klamath River in 2014 (Magneson and 
Chamberlain 2015). There are several intended benefits of these augmented flow releases, 
including decreasing water temperatures in the lower Klamath River, flushing non-encysted and 
free-swimming forms of the parasite from the hosts and the system, diluting parasite 
concentrations, eliminating thermal barriers to upstream fish migration, and decreasing densities 
and residence time of adult salmon by dispersing fish (USFWS and NMFS 2013; USFWS and 
YTFP 2015).   

While a major adult fish kill has not occurred since 2002, a large-scale outbreak of Ich in 
Chinook occurred in 2014 (Belchik 2015), and to a much lesser degree in 2015 (YTFP 2015). In 
September and early October 2014, high prevalence and severity of adult fall-run Chinook Ich 
infections prompted supplemental fall flow releases reported to have improved fish habitat 
conditions and aid in preventing an adult salmon fish die-off (Belchik 2015).  In late 
summer/fall 2015, a low prevalence and severity of Ich infection was documented in adult 
upstream migrant salmon and steelhead (YTFP 2015), and in resident speckled dace 
(Rhinichthys osculus) in the Lower Klamath River (Foott et al. 2015).  Foott et al. (2015) 
hypothesized that high densities of resident fish exhibiting a low prevalence of Ich infection 
could be the source of Ich parasites infecting adult salmon and steelhead returns to the Klamath 
River.  While endemic to the Klamath Basin, epizootic outbreaks of Ich can occur when 
presented with conditions such as those previously described and that were documented leading 
up to and during the 2002 Klamath fish die off. 

While it is not possible to define the extent that the past preventative and emergency flow 
augmentation releases from Lewiston Dam have prevented fish kills, they have resulted in 
significant reductions in water temperatures in the lower Klamath River, albeit delayed due to 
travel time (Figure 11; Zedonis 2004; Zedonis 2005; Magneson 2013; Magneson 2014; 
Magneson 2015; Magneson and Chamberlain 2015).  Augmented flow releases from Lewiston 
Dam on the Trinity and Klamath Rivers in 2014 and 2015 were also documented to disperse 



 
 
 
 

 

 
Klamath Facilities Removal EIS/EIR 
Supplemental Information Report 78 – March 2016 

  

large congregations of adult salmonids that had been holding for extended periods of time in 
thermal refugia of the lower Klamath River (USFWS 2015; Belchik 2015).  A key benefit of 
flow augmentation from Lewiston Dam is a reduction of water temperatures in the lower 
Klamath River, which functions to minimize or eliminate thermal migration barriers and 
reinitiate upstream migration behaviors of adult fish.  This, in turn, lessens the already extended 
residence time of adult fish holding in thermal refugia and positively disrupts conditions 
conducive to fish-to-fish and fish-to-substrate-to-fish disease transmission and associated fish 
kills (e.g., Ich transmissions).  

 

Figure 11.		Comparison of water temperatures of the Trinity River at Weitchpec (rkm 0.1) and 
the Klamath River above (rkm 70.2) and below (rkm 62.0 and rkm 13.0) the confluence of the 
Trinity River relative to stream flow in 2014. Augmented flow releases from Lewiston Dam 
occurred from August 23 to September 14 (Reclamation 2014a) and from September 16 to 23, 
2014 (Reclamation 2014b) and from Iron Gate Dam October 4 to 15, 2014 (Reclamation 2014c) 
(taken from Magneson and Chamberlain 2015). 
Since planning for the initial fall flow augmentation release from Lewiston Dam in 2003, 
Reclamation has continued to seek input from fish health experts and basin science partners to 
refine measures for protecting salmonids in the lower Klamath River (Reclamation 2015).  
Reclamation is currently developing a long-term plan for protecting late summer adult salmon in 
the lower Klamath River.  This plan will include triggers to guide implementation of 
preventative and emergency flow augmentation releases from Lewiston Dam in future years, 
with a goal of reducing the risk of an adult fish kill in the Trinity and lower Klamath rivers.  As 
such, the positive results of past late-summer early fall flow augmentations and the development 
of a long-term plan to guide future supplemental flow augmentations provide additional support 
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for a reduction in the risk of an adult salmonid fish kill.  The anticipated benefits of augmented 
flow releases, when conditions indicate a need for them, leads to better conditions in the lower 
Klamath River than originally considered in the EIS/EIR.       

Comparisons of river flows at Iron Gate Dam with modelled values anticipated under KBRA 
and the 2013 Biological Opinion show them to be similar.  California Department of Fish and 
Wildlife (Turek et al. 2004) concurred with the findings of the USFWS’s and Yurok Tribe’s 
reports on the causative factors of the 2002 Klamath fish kill, adding that, “flow is the only 
controllable factor and tool available in the Klamath Basin…  to manage risks against future 
epizootics and major adult fish kills.”  With regard to flows in the Klamath River, the 2013 Joint 
Biological Opinion (NMFS and USFWS 2013a) established minimum flow release requirements 
from Iron Gate Dam of 900, and 1000 cfs for August and September.  These minimum flow 
values are similar to the ecological base flow values as defined by Hardy (880 cfs August and 
970 cfs September) and to the Alt X Yurok (WRIMS R-32 Refuge) Iron Gate flow targets 
established for a 90% exceedance (895 cfs August and 1010 cfs September) that were 
incorporated into the hydrology model that was foundational to the flow simulations presented 
in the KBRA (Hetrick et al. 2009).  Note, however, that the Alt-X flow targets reported in the 
hydrology section of the KBRA are recommendations only, and that modelled flow outputs for 
August and September in extreme drought years under the KBRA were lower than the targets 
and the 2013 Biological Opinion minimum values.   

We do not anticipate any increased risk of adult fish die-off events given similarities in the 
anticipated flows below Iron Gate Dam between those presented in the KBRA and those 
identified in the 2013 Joint Biological Opinion.  Improvements in water quality that would result 
from removal of the Four Facilities as previously described, are predicted to reduce the stress 
experienced by staging and upstream migrant pre-spawn adults.  In addition, flow management 
described in the 2013 Joint Biological Opinion incorporates real time daily flow variability that 
is based on natural hydrologic conditions present in the upper basin.  The resulting daily 
fluctuations in flow that respond to seasonal climatic changes and weather events are anticipated 
to positively influence the pattern of upstream migration of fish holding and moving in response 
to the ascending and descending limbs of the hydrograph under which the species evolved.   

Species Specific Effects 
 
Fall Run Chinook Salmon  
Since the 2012 Klamath Facilities Removal EIS/EIR, there are now published recommendations 
for salmon restoration given the reality of a changing climate.  The authors’ conclusions are that 
restoring connectivity between cold-water tributaries and main stem habitats via fishways or 
barrier removals should be one of the highest restoration priorities (Beechie, Imaki et al. 2013).   

In 2014, an assessment method was published to examine the relationship between proposed dam 
removals and salmonid conservation benefits.  About half the dams evaluated had scores 
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indicating at least moderate benefits.  For the Klamath River, scores indicated that removal of the 
four dams is warranted for salmonid conservation (Quinones, Grantham et al. 2014).   

There have been a number of recently published (Anderson, Pess et al. 2013; Burton, Lowe et al. 
2013; Engle, Skalicky et al. 2013; Weigel et al. 2013; Pess, T. P. Quinn et al. 2014; Anderson, 
Faulds et al. 2015; Hatten, Batt et al. 2015; Allen, Engle et al. 2016) and unpublished 
reports (McHenry, Pess et al. 2015; Moses, McMillan et al. 2015) of anadromous fish response 
to dam or barrier removals in the Pacific Northwest.  All of these have reported a positive 
response of salmon populations following dam or barrier removals. In one case, redds upstream 
from the former dam site initially made up ~10 percent of the Chinook salmon observations but 
they declined to zero percent.  At the same time spawning habitat below the former dam site 
increased 46 percent (Hatten et al. 2015).  In particular, the response of populations to the 
removal of two dams on the Elwha River, in Washington State, has been monitored closely.  In 
all years following the removal of Elwha Dam in 2012, surveyors found the majority of Chinook 
salmon redds in the river upstream from the former dam site (McHenry, Pess et al. 2015).  

On the Elwha River, despite the exposure of 21 ± 3 million m3  (~30 million tonnes) of stored 
reservoir sediment due to the removal of Elwha dams between 2011 and 2014 (Warrick, Bountry 
et al. 2015), by 2014 and 2015 smolt outmigration of Chinook salmon for the river recovered 
quickly and was estimated to be within the range of the pre-dam removal period (2006-
2011) (McHenry, Elofson et al. 2015) (George Pess, personal communication March 2016). In 
addition to the erosion of sediment particles, dam removal added woody debris, ranging from 
millimeter-size particles to old-growth trees and stumps, to fluvial and coastal landforms during 
the dam removals. The volume of sediment stored behind the Elwha Dams was significantly 
greater than the approximately 11.5 million m3 that is expected to be stored by the dams in the 
hydroelectric reach of the Klamath River if they are removed in 2020 (Reclamation 
2012).  Comparisons with other Pacific Northwest dam removals suggest that these steep, high-
energy rivers have enough stream power to export the vast majority of the reservoir sediment out 
of the river system in only months to a few years (Warrick, Bountry et al. 2015). 
 

In 2014 a comprehensive summary of anadromous fish recolonization following dam or barrier 
removals was published.  The authors concluded that salmon and other anadromous fishes have 
the capacity to rapidly re-colonize newly available habitats, though the life history patterns of 
each species, the proximity to source populations in the same or nearby river systems, and the 
diversity of habitats available may control the patterns and rates of colonization.  The authors 
found that salmon populations generally increased to self-replacing levels (usually without active 
reintroduction) within 5 and 30 years with most populations responding between 10 and 20 years 
once fish passage was restored (Figure 12).  Colonizing salmon populations often showed an 
exponential growth phase of ~ 18 to 100 percent per generation (Pess, T. P. Quinn et al. 2014).  
During this exponential growth phase the estimated annual rate of increase after barrier removal 
for Chinook salmon was ~1.6 or 60 percent/year (Pess, T. P. Quinn et al. 2014). 
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For the Klamath River, an update of the historical record of salmon upstream from the current 
location Iron Gate Dam confirms the conclusions of the EIS/EIR that Chinook salmon runs were 
abundant, as well as seasonally diverse, and likely consisted of various life histories (Hamilton, 
Rondorf et al. In Press). 

 

	

Figure 12.  Percent increase in population size of several salmon populations over time along the 
Eastern Pacific Rim. Sold black dots with hashed black line represent Cedar River, Washington 
State Coho Salmon (Kiffney, Pess et al. 2008).  Solid black line with stars represent Cedar River, 
Washington State Chinook salmon (Kiffney, Pess et al. 2008). Solid grey diamonds with grey 
hashed line represent Fraser River, British Columbia pink salmon (Pess, Hilborn et al. 2012). 
Open dark squares dark hashed line represent Glacier Bay, AK pink salmon (Milner, Fastie CL 
et al. 2007). Solid grey triangles with solid black line represent percent increase in South Fork 
Skykomish pink salmon above Sunset falls, Washington State. Population size of the Cedar 
Coho and Chinook salmon is 100s; 100,000s for Fraser River pink salmon; 10,000s for South 
Fork Skykomish pink salmon, and 1,000s for Glacier Bay, AK pink salmon (Figure from Pess, T. 
P. Quinn et al. (2014)). 
 

For the Klamath River Klamath Facilities Removal, the Evaluation of Dam Removal and 
Restoration of Anadromy (EDRRA) model projected impacts for Chinook salmon associated 
with dam removal for the 2012 EIS/EIR.  There were no EDRRA model runs for Chinook 
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salmon productivity and harvest that compare the effects of dam removal with KBRA to the 
effects of dam removal without any elements of KBRA (e.g. habitat restoration and an active 
salmon reintroduction plan).  However the modeler was asked to quantify the effects of dam 
removal without the KBRA improvements in productivity for Alternative 2, but with the effects 
of KBRA hydrology remaining (Hendrix 2012, see Appendix B).  The results of this projection 
were that dam removal alone, after the direct effects of an active reintroduction program ended in 
2032, still showed significant increases in Chinook productivity (71 percent), tribal harvest (46 
percent), and ocean commercial/recreational harvests (39 percent) for the modeled years of 2033 
to 2061.  The Hendrix analysis was completed after the Chinook Expert Panel completed their 
review and was therefore unavailable to the panel. 

Active reintroduction and Mitigation Measure AR-1 (Protection of Mainstem Spawning), would 
accelerate occupation of habitat opened by dam removal.  However, while the Oregon 
Department of Fish and Wildlife indicates that Oregon would implement the reintroduction 
actions that would have been included in the KBRA Phase I Restoration and Reintroduction 
plan, as resources become available for these activities (T. Wise, pers. comm. February 4, 2016), 
given some uncertainties, active reintroduction upstream from Upper Klamath Lake may be 
more limited than projected in the EDRRA model runs.  

Following dam removal seasonal trap and haul operations, primarily for fall-run Chinook salmon 
may occur around Keno Dam and Keno Impoundment/Lake Ewauna until water quality 
conditions are sufficiently improved to allow for year round passage.  A variety of release and 
rearing strategies could be utilized to optimize success. However, if salmon reintroduction efforts 
occur at a lower intensity than envisioned under KBRA, it would likely take longer to achieve 
the increases in Chinook productivity and harvest projected by the EDRRA model runs and 
the 2012 Klamath Facilities Removal EIS/EIR. 

For the Klamath River, the 2013 BO would mean that effects downstream from Iron Gate Dam 
would likely increase production of Chinook salmon due to more favorable flows and improved 
habitat condition. In particular, these alternatives would also improve survival of smolts 
emigrating from downstream tributaries, such as the Scott and Shasta rivers, due to improved 
Klamath River flows and disease conditions. Restoration of runs in these two tributaries is the 
goal of extensive restoration programs and investment.  

The new published information on Fall run Chinook Salmon remains consistent with the long 
term impact disclosures of the Klamath Facilities Removal EIS/EIR, which indicates that dam 
removal would be beneficial. 
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Spring Run Chinook Salmon 
Since the publication of the Klamath Facilities Removal EIS/EIR, much of the new information 
on Fall run Chinook salmon would also apply to spring run Chinook.  One account has been 
published that is specific to the response of Spring run Chinook to dam removal.  After dam 
removal on the White Salmon River in Washington State, Spring run Chinook Salmon spawning 
surveys indicated a positive trend for the river, with more than two times as many spawning in 
2014 as in 2013 (the first year of surveys) (Allen, Engle et al 2016).  

Another recent publication found that the timing of Klamath–Trinity spring-run Chinook salmon 
tended to prevent fish exposure to adversely high river temperatures and demonstrated the 
unexpected ability of adult Chinook salmon to migrate successfully through surprisingly warm 
temperatures and endure acute thermal stress if sufficiently large volumes of cold water await 
them at their destination (Strange 2012). 

Since the publication of the Klamath Facilities Removal EIS/EIR, the update of the historical 
record of salmon upstream from the current location Iron Gate Dam confirms the conclusions of 
the EIS/EIR that runs were abundant, as well as seasonally diverse, and likely consisted of 
various salmon life histories, including Spring run Chinook salmon (Hamilton, Rondorf et al. In 
Press).  

The new published information on Spring run Chinook Salmon remains consistent with the 
impact disclosures of the Klamath Facilities Removal EIS/EIR, which indicates that dam 
removal would be beneficial in the long term. 

Steelhead  
Since the publication of the Klamath Facilities Removal EIS/EIR, there has been one published 
study of barrier removal devoted only to effects to steelhead.  In this study on Beaver Creek, in 
Washington State, steelhead migrated into the study area during the first spawning season after 
passage was established. Parr that were tagged in the stream returned as adults, indicating 
establishment of the anadromous life history. Colonization and expansion of steelhead occurred 
more slowly than expected due to the low number of wild adults migrating into the study area 
(Weigel, Connolly et al 2013).  On the White Salmon River, also in Washington State, after the 
removal of Condit Dam steelhead have recolonized into expected tributaries and mainstem 
reaches, but the extent and source of the recolonizing fish remains unknown until biologists are 
able to conduct additional surveys 

In an unpublished report for the Elwha River, in 2014-2015 naturally colonizing winter run 
steelhead were documented in the mainstem and tributaries upstream from the former of Elwha 
and Glines Canyon Dam sites (McMillan et al 2015).  In 2015, surveyors observed summer run 
steelhead for the first time since the 2012 dam removal, indicating the beginning of this life 
history strategy (George Pess, personal communication March 2016).  
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The information on steelhead remains consistent with the impact disclosures of the Klamath 
Facilities Removal EIS/EIR, which indicate that dam removal would be beneficial in the long 
term.  

Lamprey  
Since the publication of the Klamath Facilities Removal EIS/EIR, the USFWS has completed a 
Regional Implementation Plan for Measures to Conserve Pacific Lamprey (Entosphenus 
tridentatus) in California and the Klamath River Watershed (Plan)(Goodman and Reid 2015).  
While there remains some uncertainty about the historical extent of Pacific lamprey in the upper 
Klamath Watershed, the Plan concludes that removal of the dams and restoration of natural 
hydrologic flow regimes to the Klamath River would have a great positive influence on Pacific 
Lamprey in the upper Klamath River drainage (Goodman and Reid 2015).  The analysis in the 
Klamath Facilities Removal EIS/EIR indicated that the effect of opening significant portions of 
the Klamath River to anadromous fish species such as Pacific Lamprey would be beneficial.  The 
new information is consistent with the analysis in the Klamath Facilities Removal EIS/EIR that 
increasing the range of the Pacific Lamprey would be positive and long term impacts would be 
beneficial.      

Green Sturgeon (Northern DPS) 
In 2014 the NMFS completed an informal status review (Doukakis 2014) for the Northern DPS 
of green sturgeon (Acipenser medirostris) to assess whether its current status on the NMFS 
Species of Concern List is still appropriate.  The information presented in the review indicated 
that Northern DPS green sturgeon should remain a Species of Concern based on data about their 
abundance and productivity, distribution, and threats. Current potential threats to Northern DPS 
green sturgeon include water and land-use management practices, chemical applications, and 
climate change. Understanding of the species status and biology has increased substantially and 
threats to the population, such as fisheries harvest have been reduced.  However, the limited 
geographic occupancy during some life stages, remaining uncertainty about abundance, and 
persistent threats indicate that a Species of Concern classification is still warranted.  The 
information provided in the status review is consistent with the information contained in the 
Klamath Facilities Removal EIS/EIR and does not provide any new information that would 
change the outcome of the analysis of impacts to this species described in the Klamath Facilities 
Removal EIS/EIR.  

Redband Trout  
Since the publication of the Klamath Facilities Removal EIS/EIR, we have found little new 
information on Redband trout.  Riparian corridor improvements and protections would remain 
under the dams out proposed action, impacts would be consistent with the EIS/EIR and would be 
beneficial in the long term for redband trout. 
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Introduced Resident Species  
The information on Introduced Resident Species remains consistent with the impact disclosures 
of the Klamath Facilities Removal EIS/EIR, which indicates that dam removal would decrease 
opportunities for recreational fishing for these species.  

Interactions Among Species  
Since the publication of the Klamath Facilities Removal EIS/EIR, researchers investigated 
competitive interactions in laboratory streams to determine the potential for competition in 
reaches of the Elwha River after dam removal between coho salmon and non-native brook trout.   
Coho salmon were competitively dominant over brook trout regardless of size difference or 
group size, and will likely outcompete brook trout in the wild if resources become limited 
(Thornton 2015). 

Our review herein remains consistent with the impact disclosures of the Klamath Facilities 
Removal EIS/EIR, which indicates that dam removal would be beneficial in the long term. 

Freshwater Mussels  
The information on Freshwater Mussels remains consistent with the impact disclosures of the 
Klamath Facilities Removal EIS/EIR, which indicates that dam removal would have beneficial 
effects in the long term. 

Benthic Macroinvertebrates  
The information on benthic macroinvertebrates remains consistent with the impact disclosures of 
the Klamath Facilities Removal EIS/EIR, which indicates that dam removal would have 
beneficial effects in the long term. 

Listed Species  
 
Coho salmon  
The NMFS published the Final Recovery Plan for the Southern Oregon/Northern California 
Coast Evolutionarily Significant Unit of Coho Salmon (Oncorhynchus kisutch) in 2014.  The 
Recovery plan identifies reasonable actions that may be necessary for the conservation and 
survival of SONCC (Southern Oregon Northern California Coast) coho salmon based upon the 
best scientific and commercial data available at the time.  For the Upper Klamath River 
population unit the key limiting stresses to the recovery of SONCC coho salmon include barriers, 
altered hydrologic function and impaired water quality associated with the hydroelectric facilities 
on the main stem Klamath River. The loss of approximately 76 miles of habitat upstream of Iron 
Gate Dam, much of which is high quality spawning and rearing habitat, severely limits the 
spatial structure and natural productivity of the population. The operation of the Klamath Project 
and hydroelectric project has led to additional limiting stresses related to the loss of flow 
variability and impaired water quality.  The findings and recommendations in the Recovery Plan 
are consistent with the findings in the Final EIS/EIR. 
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On October 21, 2014, NMFS issued a Scientific Research and Enhancement Permit under 
Section 10(a)(1)(A) of the Endangered Species Act to the California Department of Fish and 
Wildlife for implementation of a Hatchery and Genetic Management Plan (HGMP) for the 
SONCC coho salmon program at Iron Gate Hatchery (IGH).  The HGMP covers activities 
related to the artificial production of coho salmon at IGH for the period 2014-2024. This includes 
the interim period until mainstem Klamath River dams of the Klamath Hydroelectric Project 
(Federal Energy Regulatory Commission Project No. 2082) are anticipated to be removed (2020) 
pursuant to the Klamath Hydroelectric Settlement Agreement (KHSA) and a new  HGMP would 
be developed for any new or revised programs at IGH or other hatchery facilities in the area. The 
potential removal of Iron Gate Dam would eliminate the current cold-water source for IGH and 
will likely create a situation in which salmon and steelhead can no longer be produced at this 
facility. Continuation of artificial production of coho salmon following removal of IGH will 
depend on whether future studies identified in the KHSA identify a viable alternative source of 
water. After 2020, it may be necessary to maintain hatchery production elsewhere in the basin. 
The measures and facilities necessary for ongoing coho salmon production following potential 
removal of Iron Gate dam are uncertain and the subject of ongoing study the details of which are 
described under Interim Measure 19 in Appendix D of the KHSA.  Therefore, based upon the 
results of studies under Interim Measure 19 and the development of reintroduction plans by the 
State of Oregon, the HGMP may be amended in the future to ensure hatchery operations during 
the term of the HGMP are consistent with the most current plans for species conservation and 
reintroduction efforts that will benefit SONCC coho salmon under the KHSA.  

In an evaluation of the 2012 removal of Elwha Dam, the release of coho salmon upstream from 
the former dam site was effective in increasing adult coho salmon. Coho salmon were also noted 
to naturally recolonize upstream tributaries (Moses, McMillan et al. 2015). 

Our review herein remains consistent with the impact disclosures of the Klamath Facilities 
Removal EIS/EIR, which indicates that dam removal would be beneficial in the long-term. 

Eulachon 
In June of 2013 NMFS released a federal recovery plan outline (outline) for southern DPS of 
Pacific eulachon.  The outline is not a regulatory document and is intended primarily for internal 
use by NMFS as a pre-planning document.  The outline is meant to serve as interim guidance for 
recovery efforts and recovery planning for the southern DPS of Pacific eulachon until a full 
recovery plan is developed. The major threats to eulachon recovery that are described in the 
outline are climate change related impacts to ocean and freshwater habitats, vulnerability to by-
catch, dams and water diversions, and predation.  In July of 2013 NMFS posted a Federal 
Register Notice of Intent to prepare a recovery plan for the southern DPS of Pacific eulachon and 
requested additional information to help inform development of the recovery plan (Federal 
Register Vol. 78, No. 1128, 40104).  A public draft of the recovery plan is anticipated to be 
released by NMFS for review in the spring of 2016. 
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In October of 2015 the Northwest Power and Conservation Council hosted a science/policy 
forum focused on the current state of scientific knowledge on the biology and biological 
requirements of Pacific eulachon including abundance and productivity, spatial distribution, 
genetic characteristics, and life history diversity (Anchor QEA, LLC 2015).  The findings would 
help identify key information gaps necessary to help develop research and monitoring actions 
that may be incorporated into the draft recovery plan currently being written by NMFS. 
Although most of the information presented was focused on populations in Oregon and 
Washington, some new information was presented for the Klamath River by Mr. Robert 
Anderson of the Yurok Tribal Fisheries Department.  The Yurok Tribe began sampling for adult 
and juvenile eulachon through a Protected Species Conservation and Recovery Grant Program to 
Tribes and observed seven adult eulachon in 2011. Adult eulachon numbers have increased 
since, with a collection of 40 adults in 2012, 112 in 2013, and approximately 1,000 in 2014.   

The state of knowledge for the Southern DPS of Pacific eulachon has not changed appreciably 
from the description and analysis of environmental effects findings presented in the Klamath 
Facilities Removal EIS/EIR.   

Green Sturgeon (Southern DPS)  
The Southern DPS of North American green sturgeon is listed as a threatened species, and 
includes all green sturgeon spawning populations south of the Eel River, with the only known 
spawning population being in the Sacramento River (71 FR 17757; April 7, 2006). Sub-adult and 
adult southern DPS of North American green sturgeon enter coastal bays and estuaries north of 
San Francisco Bay, California, during the summer months to forage (Lindley et al. 2008). As 
described in the Klamath Facilities Removal EIS/EIR, the southern DPS of North American 
green sturgeon’s potential occurrence in the lower Klamath River is limited to only the sub-adult 
and adult life stages, only during the summer and fall, and only in the Klamath River estuary. 

 
The new published information on green sturgeon remains consistent with the impact disclosures 
of the Klamath Facilities Removal EIS/EIR, which indicates that dam removal would be less-
than-significant in the long term. 
 

Bull Trout  
Since the publication of the Klamath Facilities Removal EIS/EIR, the Klamath Recovery Unit 
Implementation Plan for Bull Trout has been finalized (USFWS 2015). A Conservation 
Recommendation in this plan is: “Support actions to reintroduce anadromous species. 
Anadromous species, such as Chinook salmon and steelhead, were historically present in the 
upper Klamath River basin and their reintroduction would support bull trout recovery by 
increasing prey base and providing marine derived nutrients. Feasibility of restoration of 
spawning Chinook salmon and steelhead populations should be evaluated and implemented 
where feasible and biologically supportable.”  
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Based on this analysis and information, we conclude that the effects to bull trout would be 
revised to beneficial, rather than less-than-significant, in both the short term and long term.   

Lost River and Shortnose Suckers  
Since the publication of the Klamath Facilities Removal EIS/EIR, the USFWS has designated 
Critical Habitat (CH) for Lost River and shortnose suckers (USFWS 2012). Because Sucker CH 
had been proposed again by the USFWS, but not yet finalized when the Klamath Facilities 
Removal EIS/EIR was published, CH was not formally addressed in the Klamath Facilities 
Removal EIS/EIR.  However, the Klamath Facilities Removal EIS/EIR disclosure was consistent 
with habitat already established for suckers and habitat now in the finalized designation.   

Critical Habitat designation did not affect populations in Project Reservoirs proposed for 
removal.  While dam removal would result in the loss of limited habitat for suckers in the Project 
reservoirs, these populations do not contribute to recovery of the species (USFWS 2006).   

Given the reduction in abundance within the reservoirs, dam removal would have significant 
effects in the short term.  However, Mitigation Measure AR-6 could be implemented to reduce 
the impact to individuals within reservoirs by rescuing fish prior to reservoir drawdown.  Based 
on small numbers of individuals affected after mitigation the effect of dam removal would be 
consistent with the impact disclosures of the Klamath Facilities Removal EIS/EIR, and remain 
less-than-significant after mitigation for shortnose and Lost River suckers in the short term.   

In the long term, with our analysis of effects of dam removal now limited to the Hydroelectric 
Reach, our conclusion regarding dam removal effects for suckers would be revised to no-effect. 

Conclusions  
Our conclusions on the dam removal proposed action (Alternative 2: Full Facilities Removal of 
Four Dams) are based upon new information and analyses since the publication of the Klamath 
Facilities Removal EIS/EIR.   

For bull trout, new information in the USFWS Klamath Recovery Unit Implementation Plan 
indicates that effects of dam removal for bull trout would be beneficial, rather than less-than-
significant, for bull trout in both the short term and long term.   

For Lost River and shortnose suckers, the effects in the short term are consistent with those 
analyzed in the EIS/EIR, and would remain significant, but mitigatable (Mitigation Measure AR-
6, Sucker Rescue and Relocation).  In the long term, based on new information, including the 
USFWS’ recent designation of CH for Lost River and shortnose suckers, and with our analysis of 
effects of dam removal now limited to the Hydroelectric Reach, our conclusion regarding dam 
removal would have no effect on suckers. 

Our conclusions for Alternative 2: Full Facilities Removal of Four Dams would be consistent 
with the Klamath Facilities Removal EIS/EIR and there is no change relevant to environmental 
concerns. 
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3.3.3 Algae 

Environmental Setting 
This section of the EIS/EIR analyzed potential effects of the Proposed Action on algal 
communities (phytoplankton and periphyton) in the Klamath Basin, excluding the Lost River 
watershed, Tule Lake watershed, and most of the Trinity River. In the EIS/EIR some areas 
upstream of the influence of J.C. Boyle Reservoir (e.g. Upper Klamath Lake and its tributaries, 
and the Klamath River from Link River Dam to J.C. Boyle Reservoir, including the Keno 
Impoundment/Lake Ewauna), were included because implementation of the connected KBRA 
Programs could have affected algal communities in these areas.  These areas are now excluded in 
the analysis of the Proposed Action without KBRA because dam removal alone would not affect 
their periphyton or phytoplankton communities. 
 
The area of analysis includes the Hydroelectric Reach, which extends from the upstream end of 
J.C. Boyle Reservoir to Iron Gate Dam, including all sections categorized as mainstem, bypass, 
and peaking reaches. It includes the Lower Klamath River downstream from Iron Gate Dam, 
through the Klamath Estuary, and including the Pacific Ocean marine nearshore environment. 
Tributaries to the Klamath River in the Hydroelectric Reach and below Iron Gate Dam are not 
included in the analysis of the Proposed Action (without KBRA as a connected action) because 
dam removal alone would not affect these algal communities. 

Impacts 
Two types of algal communities, phytoplankton and periphyton, are predominant in the Klamath 
Basin, with peak biomass occurring primarily during summer and fall months. Copco 1 and Iron 
Gate reservoirs are dominated by phytoplankton, small algae that float in the water column. 
Particular phytoplankton species (i.e., blue-green algae or cyanobacteria) frequently reach 
nuisance levels within these reservoirs in the summer and fall, often producing toxins at levels 
potentially harmful to both humans and animals (Watercourse Engineering, Inc. 2011; Kann 
2008; Kann and others 2010). Peak levels of microcystin in Copco 1 and Iron Gate Reservoirs 
exceeded the California State Water Resources Control Board (SWRCB)/Office of 
Environmental Health and Hazard Assessment (OEHHA) public health threshold of 8 μg/L 
(SWRCB et al 2010) by over 1000 times in Copco 1 Reservoir during 2006–2009 and extremely 
high concentrations (1,000–73,000 μg/L) were measured during summer algal blooms in both 
Copco 1 and Iron Gate Reservoirs during 2009 (Watercourse Engineering, Inc. 2011). 
 
In addition, there are portions of the Klamath River below Iron Gate Dam (e.g., backwater eddies 
and near shore shallows) that regularly accumulate and can become inoculated with 
phytoplankton from the hydroelectric reservoirs, which can also support nuisance levels of blue-
green algae under certain conditions. The riverine portions of the Klamath River are dominated 
by periphyton (i.e., attached algae), primarily including diatoms, cyanobacteria, and green algae 
(Asarian et al., 2014; Gillett et al., 2016). 
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The stable lacustrine environment created by impounding water in the Copco 1 and Iron Gate 
reservoirs, coupled with warm, high nutrient water from the upper basin in the summer and fall 
months, provides conditions for phytoplankton growth, including the growth of blue-green algal 
species, most notably the toxin producing M. aeruginosa. While blue-green algae can be found 
in a variety of environments, these species tend to thrive under warm water temperature, high 
nutrient, and stable water column conditions where they can out-compete other algal species. 
Under the Proposed Action, the elimination of these two reservoirs would result in the immediate 
and long-term reduction in the growth of nuisance, toxin producing phytoplankton blooms, 
which would be beneficial to the environment and would substantially reduce the risk to human 
health of those currently exposed to water in the reservoirs.  In addition, elimination of these two 
reservoirs would reduce or eliminate the transport of nuisance phytoplankton blooms and their 
associated toxins (e.g. microcystin) into the Klamath River below Iron Gate Dam and into the 
Klamath Estuary, which would also be beneficial.  
 
Under the Proposed Action, conversion of the reservoir areas to a free-flowing river, and the 
elimination of hydropower peaking operations, could cause long-term slight increases in 
nutrients and increases in low-gradient channel margin habitat available for nuisance periphyton 
growth in the Hydroelectric Reach downstream from the upper extend of the J.C. Boyle 
Reservoir, which would be a significant impact. Removing the reservoirs and creating a free-
flowing river that is no longer conducive to the growth of phytoplankton would likely return 
these river reaches to periphyton-dominated algal communities similar to what likely existed 
prior to the construction of dams in the Hydroelectric Reach.  No mitigation measures were 
proposed for this impact under the Proposed Action.  However, long term reductions in nutrient 
concentrations in the Klamath River upstream of Keno Dam are anticipated over a period of 
years as a result of multiple regulatory and restoration processes independent from the Proposed 
Action.  Most notably, continued implementation of the TMDLs in the Lost River and Upper 
Klamath basins will ultimately reduce periphytic algal accumulations in the free flowing reaches 
of the Klamath River downstream of Keno Dam following dam removal under the Proposed 
Action, 
 
Under the Proposed Action, dam removal and conversion of the reservoir areas to a free-flowing 
river could also cause long-term increases in river nutrient concentrations (primarily nitrogen) 
and biomass of nuisance periphyton in the Klamath River downstream of Iron Gate Dam, on a 
seasonal basis.  This impact, however, would likely be less than significant because the 
concentrations of nutrients (nitrogen and phosphorus) are already high enough in the river from 
Iron Gate Dam (RM 190.1) to approximately Seiad Valley (RM 129.4) (and potentially further 
downstream) that they do not limit periphyton.  Periphyton communities further downstream, 
and into the Klamath Estuary, are dominated by nitrogen-fixing species because inorganic 
nitrogen concentrations are relatively low in these reaches due to nutrient uptake by upstream 
periphyton (including the Hydroelectric Reach) during the summer-fall growing season, and 
from tributary dilution.  Because certain species in these reaches can fix their own nitrogen from 
the atmosphere, seasonal increases in total nitrogen due to dam removal may alter the 
assemblage of the periphyton community but they may not significantly increase periphyton 
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biomass in these lower reaches and the estuary.  Only minor seasonal increases in total 
phosphorus would occur due to dam removal in the lower river and therefore would have little 
impact on periphyton community biomass.   
 

New Information 
Algae and algal toxins in Copco 1 and Iron Gate Reservoirs, and in the Klamath River below 
Iron Gate Dam, continue to be topics of extensive monitoring and research by the lower basin 
tribes (Yurok, Karuk, and Hoopa Valley), PacifiCorp, academia, and government agencies, 
among others.  The goal of the majority of this monitoring and research is focused on 
documenting the current conditions (the algal dynamics with the dams in place); however, this 
new information offers some insights and reinforces the conclusions in the EIS/EIR regarding 
how the system would likely change under the Proposed Action of dam removal.   

Areas of new (continued) monitoring and research include periphyton growth patterns (temporal 
and spatial) below Iron Gate Dam (Asarian and others, 2014 and 2015; Gillett and others 2016); 
ecosystem metabolism of various Klamath River reaches below Iron Gate Dam (Genzoli and 
others 2015); monitoring the levels of toxic algae and toxins (most notably M. aeruginosa and 
microcystin) within and downstream of Copco 1 and Iron Gate reservoirs (Kann 2014; Kann and 
Bowman 2012); tracking the source of toxic algae found in the Klamath River below Iron Gate 
Dam (Otten and others 2015); exploring engineering solutions to reduce the release of algae and 
associated toxins from Iron Gate dam (Miao and Deas, 2014); and testing the efficacy and 
feasibility of using algaecides to control toxic algae in isolated areas of Iron Gate and Copco 1 
reservoirs (Watercourse Engineering, 2013, 2014, and 2015). Overall, this new information does 
not change any of the conclusions in the EIS/EIR about the existing ecosystem or environmental 
impacts under the Proposed Action.  It does, however, strengthen conclusions in the EIS/EIR by 
lengthening the record of similar observations that serious algal problems continue to develop in 
these two reservoirs (e.g. nuisance blooms of phytoplankton and production of high 
concentrations of algal toxins in the summer and fall) under current conditions, and that some of 
the algal biomass and toxins are transported downstream into the Lower Klamath River and its 
estuary.  For example, the reservoirs have now been listed every year since 2008, including 
2013-2015, for M. aeruginosa and microcystin levels that exceeded California health advisory 
levels, often by a factor of 100 or more. As a result of this sampling, health advisories for the 
reservoirs and the Klamath River below Iron Gate Dam were posted in the summer of 2014 and 
the advisories were not lifted from the two reservoirs until December. During the period of 
analysis for the original EIS/EIR (2000 to 2012), health advisory postings were common place, 
and this more recent data shows this trend is continuing.  

One new study (Otten and others 2015) used a variety of genetic approaches to assess the 
connectivity of Microcystis populations found throughout the Klamath River. In 2012, samples 
were collected bi-weekly from 16 sites spanning the entire system, including all five reservoirs 
and Upper Klamath Lake. The authors concluded: “Overall, Microcystis was a minor constituent 
of the phytoplankton community above Copco and Iron Gate Reservoirs, although it was highly 
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prolific within these reservoirs and our data indicate that most of these populations originate 
internally. Spatiotemporal variations in the proportional abundances of a single nucleotide 
polymorphism was used to fingerprint Iron Gate Reservoir as the source of downriver 
Microcystis assemblages. Throughout the study period, the Microcystis populations remained 
highly toxic, with total microcystin concentrations ranging from 165 mg/L in Copco Reservoir to 
3.6 mg/L within the lower estuary (0.8 km from the Pacific Ocean).”  These results support the 
EIS/EIR conclusion that Microcystis blooms largely develop internally in Copco 1 and Iron Gate 
reservoirs and are not primarily imported from upstream sources.  These results also support the 
EIS/EIR conclusion that sources of Microcystis in the lower river and estuary primarily originate 
from the Hydroelectric Reach reservoirs.  In short, this 2015 study confirms that dam removal 
under the Proposed Action would eliminate the two reservoirs in the Hydroelectric Reach that 
promote the growth of toxic algae, which would greatly reduce the transport of algal toxins in the 
Klamath River below Iron Gate Dam, reaching at times to the Klamath Estuary.  
 
New studies are also providing insights into the feasibility of controlling algae problems if the 
dams are left in place.  For example, studies have been completed to test the efficacy of using 
algaecides to reduce algal blooms and toxins in small areas of a reservoir (e.g. a recreational 
cove) that has been isolated from the main reservoir with a curtain (Watercourse Engineering, 
2013, 2014, and 2015). Results show some promise, but further testing is needed to determine its 
season-long efficacy in these isolated areas.  No studies have been done at a reservoir-wide scale 
for either reservoir. Similarly, there are ongoing studies to assess if an intake barrier on Iron Gate 
dam can be configured to entrain water from greater depths and thereby reduce the release of 
algae and algal toxins to the Klamath River below the dam (Miao and Deas 2014). Tests done in 
2012 showed some promise, but for less than 24 hours, after which the downstream benefits 
diminished as changing hydraulics in the vicinity of the intake began to entrain more water near 
the surface of the reservoir. The results to date suggest more development and testing are needed 
before a conclusion can be reached about the efficacy of this technology to reduce algae and 
algal toxin issues downstream of Iron Gate Dam. 

Conclusion 
An analysis of new information since the publication of the EIS/EIR does not change any of the 
conclusions regarding the environmental effects of the Proposed Action on algae and algal toxins 
in the Klamath Basin.    

3.3.4 Terrestrial Resources 

Environmental Setting 
The area of analysis includes vegetation communities and habitats of the Klamath River 
watershed currently influenced by the presence of the Four Facilities.  Both the riparian 
vegetation communities downstream from these dams and the associated reservoirs upstream are 
influenced by the presence of the dams and have the potential to be affected by their removal.  
Thus, the project area extends along the Klamath River from Keno Dam to the Pacific Ocean and 
includes the river channel and riparian zone.  Upland habitats occurring in construction areas are 
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also included in the area of analysis.  This would include areas potentially affected by changes in 
land use and water supply patterns associated with dam removal. 

Impacts 
Significant impacts on terrestrial resources would occur if the project resulted in substantial 
adverse effects, either directly or through habitat modifications, on any special-status terrestrial 
species, any riparian habitat, federally protected wetlands, on species considered significant to 
Indian Tribes, caused substantial interference with the movement of any native resident or 
migratory wildlife species, or caused a substantial adverse effect on natural communities through 
the introduction or spread of invasive plants. 

Dam deconstruction and restoration activities would result in changes to the amount and 
distribution of habitat types and consequently to the species that depend on them.  In addition, 
removal of the dams would enable salmon and other fish species to migrate upstream to reaches 
of the Klamath River that are currently inaccessible to them.  These salmon would provide 
nutrient-rich food for terrestrial species, including bald eagles, osprey, and many other species of 
birds and mammals.  These consumers would subsequently deposit these marine-derived 
nutrients into terrestrial habitats, increasing productivity of riparian vegetation and benefiting 
terrestrial ecosystems as a whole (Hilderbrand et al 2004, Merz and Moyle 2006, Moore et al 
2011). 

Following drawdown of the reservoirs to facilitate dam removal, existing upland vegetation is 
expected to remain unchanged and contribute to successional processes on newly exposed 
reservoir areas.  Wetland-dependent vegetation currently along the margins of the reservoirs is 
expected to die out and transition to upland communities.  Wetland species that occur near 
confluences would remain unchanged if the hydrology is unaltered, and could expand down to 
the river channel at reconnected tributaries.  Passive restoration of wetland vegetation in areas 
along the restored river channel is considered feasible, given the densities of viable wetland 
vegetation seeds that are present in reservoir sediments based on seedbank analysis (Reclamation 
2011b). Disturbances associated with construction areas and haul roads where clearing, grading, 
and staging of equipment would occur would have less than significant impacts on wetlands 
along reservoirs and river reaches.  Long-term impacts to wetlands in the form of the permanent 
loss of existing wetland habitat along the reservoir fringes is a potentially significant impact that 
would be mitigated to a less than significant level through the development and implementation 
of a Compensatory Wetland Mitigation Plan and Clean Water Act Section 404 Permit that would 
require the development of compensation wetlands that meet or exceed the functions and quality 
of the wetland habitat lost at the reservoirs. 

Active restoration would however be needed for riparian areas.  The newly exposed reservoir 
areas will be re-seeded with various herbaceous species (primarily grasses) following drawdown 
in the spring.  Seeding is expected to occur via aerial application of hydromulch, as access to 
newly drawn down reservoir areas would be limited.  Hydroseeding would occur prior to full 
drawdown, likely in stages as reservoir sediments are newly exposed, and ultimately covering 
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the entire area of exposed sediment following drawdown.  It would be necessary to hydroseed 
before the reservoir sediment desiccates so that there is residual soil moisture for seed 
germination.  Following hydroseeding, grasses would quickly germinate and grow on the 
exposed reservoir surfaces to stabilize the surface of the sediment, minimizing erosion. Riparian 
restoration activities would include planting of various woody species along the channel margins 
to stabilize the river banks and provide habitat for fish and other species.  Incorporation of 
impact avoidance measures into project design along with the implementation of mitigation 
measures including Protocol-level vegetation surveys, sensitive habitat exclusion fencing, 
construction equipment maintenance, and construction scheduling to avoid sensitive periods, and 
habitat restoration and substitution would reduce potential impacts from disturbances associated 
with construction areas and haul roads where clearing, grading, and staging of equipment to a 
less than significant level. In this document, protocol-level surveys are considered standardized 
methods approved by the USFWS or other resource agencyfor establishing the presence or 
absence of special status species.  Long-term effects to riparian habitat would be less than 
significant and would include the generation of approximately 272 acres of riparian wetland 
habitat in the restored reservoir areas.  

Construction would require heavy machinery to move through construction areas, staging areas, 
and haul roads where special-status invertebrate, amphibian, and reptile species could occur.  
Contact with construction vehicles could result in direct mortality or injury to special-status 
invertebrate, amphibian, and reptile species including tailed frog, southern torrent salamander, 
northern red-legged frog, foothill yellow-legged frog, Siskiyou (Chace) sideband, western toad, 
western pond turtle, California mountain kingsnake, and common kingsnake. In addition, 
increased suspended sediment concentrations in the river during reservoir drawdown has the 
potential to adversely affect or cause mortality to sensitive life stages of amphibians and reptiles 
occurring in the Lower Klamath River mainstem. Dam demolition, clearing of access and haul 
roads, upload staging and disposal sites, and restoration activities could also generate impacts on 
migratory birds, and other special-status species including northern spotted owl, bald eagle, 
golden eagle, osprey, willow flycatcher, peregrine falcon, and greater sandhill crane, through 
nest abandonment due to noise and human activity during construction periods. Incorporation of 
impact avoidance measures into project design along with the implementation of mitigation 
measures including protocol-level wildlife surveys, sensitive habitat exclusion fencing, 
construction equipment maintenance, and construction scheduling to avoid sensitive periods, and 
habitat restoration and substitution would reduce potential impacts to a less than significant level. 
Long-term effects on special-status invertebrate, amphibian, and reptile species, migratory birds, 
and other special-status avian species, and other mammals would all be less than significant 
following the restoration of riparian, grassland and wetland habitat at the former reservoir sites.  

New Information  
Since the publication of the Klamath Facilities Removal EIS/EIR, a lone male grey wolf and 
later two adults and five pups (now known as the Shasta Pack) were observed in northern 
California prompting a petition for and approval of listing of the grey wolf as endangered under 
the California ESA. Evaluations of potential grey wolf habitat in California identified the 
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Klamath Mountains as a potential area where wolves might disperse (California Department of 
Fish and Game 2012). The Shasta Pack is not, however, currently including the Hydroelectric 
Reach of the Klamath River in its range. 

In addition to the listing of the grey wolf as endangered under the California ESA, the Oregon 
spotted frog was listed as threatened under the federal ESA. The Oregon spotted frog’s historical 
habitat range includes sections of Klamath and Jackson counties in Oregon and Siskiyou County 
in California (USFWS 2016). The Oregon spotted frog typically inhabits large, warm perennial 
marshes and is not currently known to exist in Siskiyou County (USFWS 2016). The Klamath 
Facilities Removal EIS/EIR noted that no Oregon spotted frogs were detected during 2003 
surveys, or during surveys conducted in 1994 at locations of historic occurrence based on the 
Oregon Natural Heritage Program database (PacifiCorp 2004a).  The presence of non-native 
bullfrog throughout the study area may indicate that predation has led to the extirpation of 
Oregon spotted frogs from the study area (PacifiCorp 2004a).  Habitat degradation and poor 
water quality are other likely reasons why the Oregon spotted frog does not occur in the study 
area (PacifiCorp 2004a). 

Conclusion  
The grey wolf was not specifically considered in the Klamath Facilities Removal EIS/EIR. Long-
term improvements to wildlife corridor function for large mammals was described, but analysis 
of potential impacts specific to grey wolf habitat was not included. Since the listing of the grey 
wolf as endangered under the California ESA and the establishment of the Shasta Pack near Mt. 
Shasta, no grey wolves have been observed in the Hydroelectric Reach of the Klamath River. 
The Protocol-level Wildlife Surveys that would be completed prior to any dam removal activity 
would include surveys for grey wolves and any warranted avoidance measures incorporated into 
project design.  Mitigation measures identified in the Klamath Facilities Removal EIS/EIR for 
wildlife in the study area would reduce any potential impact on grey wolves to a less than 
significant level. 

The listing of the Oregon spotted frog as threatened under the Federal ESA would not change the 
effects determinations in the Klamath Facilities Removal EIS/EIR. The Oregon spotted frog has 
not been observed in the Hydroelectric Reach of the Klamath River and as noted above, the 
presence of non-native bullfrog throughout the study area is likely to prevent their 
reestablishment.  

3.3.5 Flood Hydrology 

Environmental Setting 
The area of analysis for flood hydrology includes the Klamath River and tributaries that define the 
Klamath Basin. Upper Klamath Lake is in Oregon. The downstream outlet of Upper Klamath Lake is 
Link River Dam which releases water into the Link River. About one mile below the Link River 
Dam, the Link River flows into Keno Impoundment/Lake Ewauna. The Keno Impoundment/Lake 
Ewauna water level is controlled by the Keno Dam near Keno, Oregon. The Klamath River flows 
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approximately 250 miles from the outflow of Lake Ewauna, through Keno Dam, through the 
Klamath Hydroelectric Project, and into the Pacific Ocean near Klamath, California.  

The Upper Klamath Basin is upstream of Iron Gate Dam and includes Upper Klamath Lake and its 
tributaries, Link River, the Keno Impoundment/Lake Ewauna, and the Hydroelectric Reach (from 
J.C. Boyle Dam to Iron Gate Dam). Several facilities control water management in the Upper 
Klamath Basin, including the Klamath Hydroelectric Project and Reclamation’s Klamath Project via 
several diversions from the Klamath River (FERC 2007).  

The Lower Klamath Basin includes the areas of the Klamath Basin downstream from Iron Gate Dam 
to the Klamath Estuary. Major tributaries to the Lower Klamath Basin include the Shasta, Scott, 
Salmon, and Trinity Rivers. The Klamath Estuary, on the northern California coast, completes the 
system and discharges to the Pacific Ocean (FERC 2007). 

Historical Hydrologic Conditions 
Major hydrologic changes to the Klamath Basin were triggered construction of Reclamation's 
Klamath Project, following its authorization in 1905, including Link River Dam, several hundreds 
of miles of irrigation ditches, large diversion and conveyance canals, and pumping plants to divert 
water from the Klamath River watershed for agricultural use (FERC 2007) and to return excess water 
to the Klamath River. This infrastructure supported the agricultural community, which was already 
established to some extent in the Upper Klamath Basin, and allowed for reclamation of additional 
wetlands for homesteading purposes (FERC 2007).  

Development of hydroelectric plants in the Klamath Basin began as early as 1891 in the Shasta 
River Canyon to provide electricity for the City of Yreka. Klamath Hydroelectric Project 
facilities were constructed by Copco beginning with Copco 1 (1918), followed by Copco 2 
(1925), and reconstruction of the old Eastside facility in 1924. After World War II, regional 
population growth prompted a new round of hydroelectric power expansion highlighted by 
Copco’s Big Bend project (J.C. Boyle Dam and powerhouse) in 1958 and the construction of the 
Iron Gate facilities in 1962. 

General Basin Hydrology 

Precipitation, Runoff and Springs  
The headwaters of the Klamath River, unlike most other watersheds in the Pacific Northwest, 
originate in relatively flat open valleys before descending into a steep river canyon that intercepts 
inputs from multiple groundwater inflows in the upper basin and the Shasta, Scott, Salmon, and 
Trinity Rivers, among others, in the lower basin, prior to emptying into the Pacific Ocean. The 
upper basin contains large, porous aquifers that store precipitation falling throughout the year 
and steadily release cool water into stream channels. Consequently, seasonal stream flow 
fluctuations in upper basin streams are relatively small. In contrast, the lower basin does not 
contain large, porous aquifers that temporarily store precipitation.  As a result, precipitation tends 
to runoff more quickly in the lower basin, creating relatively “flashy” streams (U.S. Department 
of the Interior and U.S. Department of Commerce 2012).  
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Precipitation in the watershed varies widely, ranging from an annual average of 15 to 25 inches 
in the open valleys in the headwaters, which are in the rain shadow of mountains to the west, to 
approximately 80 inches of rainfall near the river’s mouth. Consequently, the amount of water 
running off from the upper basin, even though it is nearly equal in size to the lower basin, is 
relatively small, averaging less than 20 percent of the total runoff on an annual basis. The 
steadier groundwater discharge from the upper basin, however, does provide an important source 
of water for the lower basin and for fish during the dry summer and early fall months when flows 
in the lower basin tributaries are low (U.S. Department of the Interior and U.S. Department of 
Commerce 2012).  One large spring complex below J.C. Boyle Dam discharges 220 to 250 cubic 
feet of regional groundwater year round (FERC 2007).  

At its higher elevations (above 5,000 feet), the Upper Klamath Basin receives rain and snow 
during the late fall, winter, and spring. Peak stream flows in the upper basin (above Upper 
Klamath Lake) generally occur during snowmelt runoff in winter and spring. Peak runoff events 
in the lower basin tend to occur from November through March, when rainfall is highest, or 
when rain-on-snow events occur.  
 
Reclamation’s Klamath Project  
Operation of Reclamation’s Klamath Project affects Klamath River flows and Upper Klamath Lake 
water surface elevations. Link River Dam, which is owned by Reclamation but operated by 
PacifiCorp under the direction of Reclamation, is the primary structure controlling the level of Upper 
Klamath Lake and releases of water to the Klamath River. Upper Klamath Lake water levels 
typically range about 4 to 5 feet annually, reaching a maximum (about 4143 feet above sea level, 
Reclamation datum) near the beginning of the irrigation season in April, and often dropping below 
4139 feet above sea level, Reclamation datum, at the end of the irrigation season in October.  The 
range of water levels in Upper Klamath Lake depends on many factors, including hydrologic 
conditions, flood risk management, agricultural demands for irrigation deliveries, and ESA 
requirements for lake-level management for endangered suckers and downstream flows for 
threatened Coho salmon.   
 
Klamath Facility Removal EIS/EIR, Section 3.8, Water Supply/Water Rights, describes the scope of 
Reclamation’s Klamath Project in more detail, including the water supply diversions and amount of 
water diverted. As a Federal agency, Reclamation is required to comply with the ESA. To meet ESA 
requirements, Reclamation operates the Klamath Project in compliance with the most recent 
biological opinion.  To comply with ESA, Reclamation operation of the Klamath Projects targets 
Klamath River flows measured below Iron Gate Dam and water surface elevations in UKL. Flow 
requirements changed with implementation of the 2013 Joint Biological Opinion.  Please refer to the 
Flood Hydrology, New Information section below, for additional information. 
 
The Four Facilities and the Hydroelectric Reach 
J.C. Boyle Reservoir is approximately 5 miles downstream from Keno Dam. PacifiCorp operates J.C. 
Boyle Reservoir to produce hydroelectric power. Current operations of the reservoir follow Interim 
Measures from the Interim Conservation Plan effective as of February 2010. Water is spilled from 
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the dam during high flow months of January through May and when inflow “exceeds the capacity of 
the J.C. Boyle powerhouse and low flow requirements” (FERC 2007).   
 
The J.C. Boyle Bypass Reach is a 4.3-mile section of the Klamath River between the Boyle Dam and 
its Powerhouse; it flows at a steep grade. At 0.5 miles downstream from the dam, flows are increased 
by groundwater entering the bypass reach. There is currently a 100 cfs minimum required release 
from J.C. Boyle Reservoir into the Boyle Bypass Reach (NOAA Fisheries Service 2010). The 
average accretion due to groundwater inflow/spring inflow is an additional 220 to 250 cfs and varies 
seasonally and from year to year (FERC 2007).  
 
The J.C. Boyle Peaking Reach is downstream from the J.C. Boyle Powerplant, so flows vary 
based on releases from the powerplant. Typically, the reach has high flows during the day as a 
result of powerhouse flows used to provide peak energy demand. The powerhouse flows may be 
reduced to zero at night when J.C. Boyle Reservoir is refilled for the following days peaking 
operations.  

PacifiCorp operates Copco 1 Reservoir for hydroelectric power generation through Copco 1 
Dam. With the most active storage volume behind the Four Facilities of 6,235 acre feet for 
power production, Copco 1 Reservoir has a total storage capacity of 46,867 acre feet 
(Reclamation 2012). This reservoir is deeper than both Keno Impoundment/Lake Ewauna and 
J.C. Boyle Reservoir (FERC 2007).  

Copco 2 Reservoir, a small impoundment, receives discharge from Copco 1 Reservoir through Copco 
1 Dam.  Copco 2 dam diverts water to Copco 2 Powerhouse through a combination of two tunnels 
and pipeline.  Spillage from the dam is rare and typically only happens from November through April 
in wet years. PacifiCorp releases between 5 and 10 cfs into the bypass reach under normal 
conditions. Copco 2 Powerhouse discharges and water from the bypass reach discharges into Iron 
Gate Reservoir (FERC 2007).  
 
Iron Gate Reservoir is downstream from the Copco 2 Dam and also receives water from Jenny and 
Fall Creeks, which are tributaries to the Klamath River downstream from Copco 2 Dam and 
upstream of Iron Gate Reservoir. PacifiCorp operates Iron Gate Dam and Reservoir as a re-regulating 
facility for peaking operations at the other three hydroelectric power dams. Iron Gate Reservoir is the 
deepest of the four reservoirs in the Hydroelectric Reach. The total storage at this reservoir is 
approximately 58,794 acre feet of which 3,790 acre feet is available for power production 
(Reclamation 2012). Iron Gate Powerhouse, at the base of the dam, has a maximum hydraulic 
capacity of 1,735 cfs. Cool water is diverted from the reservoir to the Iron Gate Fish Hatchery, 
downstream from the dam (FERC 2007).  
 
Lower River Basin  
The Lower Klamath Basin includes the river area downstream from Iron Gate Dam, which includes 
190 miles of river flowing to the Klamath Estuary and then to the Pacific Ocean. The major 
tributaries entering the river include the Shasta, Scott, Salmon and Trinity Rivers. The hydrology of 
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the Lower Klamath Basin is heavily influenced by these four rivers because they provide 44 percent 
of the Klamath River’s flow (FERC 2007). 
 
Flood Hydrology and River Flood Plain  
The active storage capacity in UKL is approximately 560,000 acre-feet and includes areas newly 
reconnected to UKL by levee and dike breaches at Agency Lake, Barnes Ranch, Tulana Farms, 
and Goose Bay (Reclamation, 2011). UKL alone provides about 98 percent of the active storage 
for the Upper Klamath Basin (upstream of Iron Gate Dam); this active storage is managed for 
seasonal storage of irrigation and flood control.  In contrast, active storage in Keno, J.C. Boyle, 
Copco 1, Copco 2 and Iron Gate reservoirs totals about 12,200 acre-feet of water (FERC 2007), or 
about 2 percent of the total active storage above Iron Gate Dam.  The five dams below Link River 
Dam were not constructed to be flood control structures, nor are the operated by PacifiCorp as 
flood-control structures. These dams are operated continuously at or near full pool to optimize 
hydropower generation and revenue.  As a result, other than UKL, these reservoirs do not 
seasonally store water for downstream irrigation purposes.  

During extremely wet years, UKL’s flood-storage capacity can be exceeded while downstream 
tributaries between Link River Dam and Iron Gate Dam are also flooding.  Because there is little 
surplus active storage in the Four Facilities and Keno Dam, flooding downstream from Iron Gate 
Dam periodically occurs.  During peak floods, the Klamath River overtops its banks and inundates 
the floodplain downstream of Iron Gate Dam. Federal Emergency Management Agency (FEMA) has 
prepared flood risk mapping for portions of the Klamath River in Siskiyou, Del Norte and Humboldt 
Counties. 

Impacts 
There are two major potential impacts related to the removal of the Four Facilities. The first is during 
the drawdown of the reservoirs there will be a short term increase in the downstream surface water 
flows. The second potential impact will be that the removal of the dams causes permanent changes to 
the downstream floodplain elevations (e.g. changes to the 100-year floodplain).  
 
Regarding the first impact, reservoir drawdown activities would begin on November 1, 2019 at 
Copco 1 Dam, and on January 1, 2020 at J.C. Boyle and Iron Gate Dams, at which times 
hydroelectric power generation would cease. The timing of drawdown of the three larger reservoirs 
in the winter of a single year was optimized to protect downstream species and to facilitate the 
movement of erodible sediment during winter high flows.  At Copco 2 Dam, because of its small 
impoundment, drawdown would not begin until June 1, 2020, to allow for continued hydroelectric 
power generation at this site until dam removal began.  Reservoir drawdown periods would be in 
accordance with Dam Removal Plans developed by the DRE and with applicable biological opinions 
and operation plans. The DRE would control the releases that would vary by reservoir depending on 
the type of dam, discharge capacity, safe drawdown rates to avoid slumping, water year type, and the 
volume of water and sediment within a reservoir.  
  
The reservoir drawdown plans were made with consideration for minimizing flood risks downstream. 
The DRE would carefully control drawdown to maintain flows that would not cause flood risks. 
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Drawing down the reservoirs would increase storage availability in J.C. Boyle, Copco 1, and Iron 
Gate Reservoirs. If a flood event occurred during drawdown, the DRE would retain flood flows using 
the newly available storage capacity and continue drawdown after flood risks have ended. Existing 
conditions do not allow these reservoirs to assist in flood prevention in this manner.  For specific 
details on the sequence and timing of drawdown at each reservoir, see Klamath Facilities Removal 
EIS/EIR Section 3.6.4.   

The reservoir drawdown release rates at Iron Gate Dam were the focus of this analysis because Iron 
Gate Dam has the largest reservoir for storage of floodwater during drawdown and because it is the 
most downstream dam. The release rates that would occur during drawdown of the reservoir would 
be in significantly less than the historical flow during an extremely wet year (1- percent exceedance 
capacity). Klamath Facilities Removal EIS/EIR Figure 3.6-5 shows historical and maximum flows at 
Iron Gate Dam under wet year, average year and dry year types. While the release rates that would 
occur during reservoir drawdown would be greater than would have occurred with the dams in place, 
these releases would be considerably lower than the historical peak flows below Iron Gate Dam.  
Because the flows would stay below historical peak flows, they would not create a flood risk to 
downstream structures or communities.       

The second potential impact is related to the reduction of flood attenuation due to the removal of the 
reservoirs. This impact was quantified and Appendix J of the Klamath Facilities Removal EIS/EIR 
includes model results that show flood maps for the river reaches below Iron Gate Dam to Happy 
Camp. The series of figures show the 100-year floodplain under the current condition and the 
Proposed Action; the differences between the two floodplains are very minor. The mapping includes 
the effects of the increase in the 100-year flood peak flow rate and the small amounts of sediment 
deposition in the channel following removal of the Four Facilities. 
 
Hydrologic modeling of changes shows that removal of the Four Facilities could alter the 100-
year floodplain inundation area downstream of Iron Gate Dam between RM 190 and 172 (from 
Iron Gate Dam to Humbug Creek) (Reclamation 2012). Modeling of flood flows downstream of 
Iron Gate Dam shows that the Four Facilities provide a slight attenuation of peak flood flows. 
Current estimates are that the discharge rate of the 100-year peak flood immediately downstream 
of Iron Gate would increase by up to 7 percent following dam removal (Reclamation 2012) and 
flood peaks would occur about 10 hours earlier. This increased discharge rate would result in 
approximately 1.5 feet higher flood elevations on average from Iron Gate Dam (RM 190) to 
Willow Creek (RM 185). The impact of dam removal on flood peak elevations would decrease 
with distance downstream of Iron Gate Dam, and Reclamation (2012) estimated that there would 
be no significant effect on flood elevations downstream of RM 172 because of attenuation effects 
in the channel and tributary peak flows would not coincide with the peak flow below Iron Gate 
Dam.  

Decommissioning of the Eastside and Westside canals and hydropower facilities by PacifiCorp as a 
part of the KHSA would eliminate the need for diversions at Link River Dam into the two canals. 
Following decommissioning of the facilities there would be no change in outflow from Upper 
Klamath Lake or inflow into Lake Ewauna.  It was assumed in the hydrologic modeling that 
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decommissioning of the Eastside and Westside facilities would not change conditions related to the 
existing conditions as operation of those facilities would not change flood hydrology.  Similarly, 
transferring the ownership and operation of Keno Dam from PacifiCorp to Reclamation under the 
amended KHSA would also not change flood hydrology. 
 
Changes in flood peak elevations and changes to the floodplain could affect properties and 
structures along the river downstream of Iron Gate Dam during a flood event. The Klamath 
Basin is subject to flooding and the FEMA has developed flood insurance risk maps that 
Siskiyou County has recognized in regulations concerning development along the river. 

An estimate of the number of residences and structures potentially affected from Iron Gate Dam 
downstream to Humbug Creek was provided by Reclamation (2012). This estimate was based on 
photo interpretation and field visits. Structures in the Klamath Basin were categorized according 
to whether they are within the existing 100-year floodplain or would be in the 100-year 
floodplain after dam removal. The structures were further classified as either residences or 
garages (including buildings such as equipment sheds and horse barns). With the Four Facilities 
in place, approximately two dozen residences and two dozen garages are located in the existing 
100-year floodplain between RM 190 and RM 172. Given the current plans for removal of the 
Four Facilities, less than six additional structures (including residences and garages) are 
projected to be within the modeled 100-year flood plain. Any new information developed to 
assess likely impacts to the flood plain and nearby habitable structures would be shared with the 
appropriate authorities and the public.  The DRE would work with willing landowners to develop 
and implement a plan to address any increased flood threat caused by dam removal for 
permanent, legally established, permitted, habitable structures prior to dam removal. Such a plan 
could include measures to move, modify, or elevate structures where feasible. 

All the bridges over the Klamath River from Iron Gate Dam to Humbug Creek were evaluated to 
determine the effects of the increase in the 100-year flood (Reclamation, 2012). All the bridges 
intended for vehicle traffic (cars and trains) have more than 3 ft of freeboard for the 100-year flood 
under the Proposed Action.  CalTrans requires that there is 2 ft of clearance below the low cord for 
the 50-year flood and that the 100-year flood passes under the low cord. The potential for increasing 
scour at the bridge piers was also evaluated. In all cases, except the Rail Bridge (RM 183.3), the 
scoured bed elevation will not decrease more than 0.2 ft if the Four Facilities are removed. This is 
not considered a significant change in scour elevation considering the uncertainty associated with 
scour computations and the conservatism used in scour computations. The largest change to the scour 
elevation is at the Rail Bridge where it is expected to decrease approximately 1.2 ft. The change in 
scour elevation is not considered to affect significantly the structural integrity of the piers 
considering likely presence of bedrock near the riverbed that will limit scour at this location. 
Therefore, no improvements to the existing bridges should be necessary to convey slightly higher 
peak flows under the Proposed Action. 
 
When a large flood event is predicted, the National Weather Service provides river stage forecasts for 
the Klamath River for the USGS gages at Seiad Valley, Orleans and Klamath. They currently do not 
publish a forecast for river stage at Iron Gate gage. However, they work with PacifiCorp to issue 
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flood warnings to Siskiyou County. After removal of the Four Facilities, it is likely that National 
Weather Service will publish a forecast at the Iron Gate gage location (Reclamation 2012) to help 
alleviate issues with peak flows arriving downstream earlier than if the Four Facilities remained in 
place.    

The change to the 100-year floodplain inundation area downstream from Iron Gate Dam would 
increase the risks of flooding structures; therefore, the impact on flood hydrology would be 
significant. Mitigation Measures H-1 and H-2 would reduce the impact to flood hydrology to less 
than significant.  Mitigation Measure H-1 describes how, after the removal of the Four Facilities, the 
DRE will work with NWS to allow it to forecast floods at Iron Gate gage as well, located just 
downstream from Iron Gate Dam. Shifting the analysis point upstream will help increase the warning 
time available to respond to flood conditions.  Mitigation Measure H-2 describes how the DRE will 
work with willing landowners to develop and implement a plan to address any increased flood threat 
generated by changes to the 100-year flood inundation area as a result of the removal of the Four 
Facilities; such a plan could include measures to move, modify, or elevate structures where feasible. 

New Information  

The 2013 Joint Biological Opinion changed the flow regime in the Klamath River and under 
which dam removal would likely occur.  The 2013 Joint Biological Opinion includes operation 
of the Klamath Project, for the delivery of water for irrigation purposes consistent with historic 
operations, subject to water availability, while maintaining lake and river hydrologic conditions 
that avoid jeopardizing the continued existence of ESA listed species and adversely modifying 
designated critical habitat.  The 2013 Joint Biological Opinion was designed to optimize limited 
water supplies to provide greater certainty for Project Supply, and to provide UKL elevations 
and Klamath River flows representative of real-time hydrologic conditions.  The 2013 Joint 
Biological Opinion includes two distinct operational approaches for water management for the 
fall/winter (October through February) and spring/summer (March through September) time 
periods.  

Fall/winter water management implements a formulaic management approach based on current 
hydrologic indicators (UKL storage, UKL inflows, Klamath River accretions, snowpack 
conditions) to ensure adequate water storage and sucker habitat in UKL in the fall/winter, while 
meeting the needs of coho salmon downstream and providing fall/winter water deliveries to the 
Irrigation Project and Lower Klamath NWR.  The fall/winter approach prioritizes refill of UKL 
to provide adequate Project supply, sucker habitat and enhanced river flows in the 
spring/summer period, while providing variable river flows that mimic natural hydrology, based 
on real-time hydrologic conditions in the upper Klamath Basin.  

Spring/summer water management implements a water supply account approach to determine a 
volume of water reserved in UKL for ESA-listed suckers (UKL Reserve), the amount of water 
available for the Klamath River EWA, and the available water supply for Project irrigation 
(Project Supply).  The division of the total available UKL water supply between UKL Reserve, 
EWA, and Project Supply was based on an analysis of the ecologic needs of ESA-listed species. 
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The formulaic distribution of EWA in spring/summer is based on real-time hydrologic indicators 
in the upper Klamath Basin, primarily the Williamson River and local inflows (accretions) from 
Link River through Iron Gate Dam, and was designed to consider and account for key ecological 
objectives for UKL and the Klamath River. The spring/summer operational approach remains 
consistent with historic operations by maintaining full irrigation deliveries in accordance with 
existing contracts, contingent upon available water supplies. To ensure Klamath Irrigation 
Project Operations do not jeopardize listed coho salmon, the 2013 Joint Biological Opinion 
included minimum flows below Iron Gate Dam described in Table 3. 

The 2013 Joint Biological Opinion incorporates a real-time management concept into current 
Project operations to lessen the impacts on ESA-listed species. A key driver and benefit of this 
concept is greater water supply certainty for the Klamath Irrigation Project and the flexibility to 
meet real-time species needs.  This real-time management approach for UKL and the Klamath 
River attempts to optimize the ecologic benefit of the available water supply, resulting in the 
ability to maximize the amount of the remaining water available for the Klamath Irrigation 
Project.  In some instances, dry hydrologic conditions characterized by limited precipitation, 
runoff, and inflows to UKL may create shortages in the total available UKL water supply, which 
can result in a Project Supply that is less than the full irrigation demand.   

This new hydrological regime influences flows in the Klamath River however the difference in 
flow during reservoir drawdown is very minimal.  The simulated drawdown under KBRA for 
each of the three reservoirs is shown in Figure 10 for three example year types. A dry year is 
represented by water year 2001, an average water year is represented by 1976 and a wet water 
year is represented by water year 1984. Drawdown of the three significant reservoirs will begin 
Jan 1 and will be complete by mid-February, except for a wet year in which there may be some 
refilling of the reservoirs because of the limited outlet capacity at the dams low elevation outlets. 
The refilling during wet years is most pronounced at Iron Gate because it is the most downstream 
reservoir and because its low level outlet capacity is slightly smaller than Copco 1.  
 
Because of the similarities in flow between the 2013 Joint Biological Opinion and KBRA for the 
months of January through March, there is expected to be no significant difference between the 
impacts of dam removal for the dry and average water year types.  During the wetter water year 
types in May and June, there may be a slight increase in the amount of refilling of Iron Gate 
Reservoir under the 2013 Joint Biological Opinion, but by July the flows for the 2013 are below 
the low level outlet capacity of Iron Gate Dam. Additionally the flood capacity within the 
reservoirs increases as drawdown proceeds.  If in May or June the very remote possibility of a 
major hydrologic event occurred, the flood water would be retained within the Four Facilities 
and drawdown would only resume once the risk of flood had ended.  The possibility and impacts 
of refilling Iron Gate Reservoir is adequately analyzed in the previous work documented in 
Reclamation (2012) and in the Klamath Facilities Removal EIS/EIR.  The drawdown associated 
with dam removal would not change the floodplain or flood risk. 
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The differences between the KBRA and 2013 Joint Biological Opinion will also not affect the 
flood operations in Upper Klamath Lake or Keno Reservoir. The KBRA flow simulation only 
computes monthly average flows downstream of Keno so it is not possible to directly compare 
the predicted flood peaks between the KBRA and 2013 Joint Biological Opinion. However, there 
are two factors that indicate that there will be no significant difference in flood conditions 
between the two operations. First, downstream of Iron Gate Dam, the peak flows are largely 
determined by the rainfall that occurs in the watershed between Keno Dam and Iron Gate Dam 
(Reclamation, 2012a), which is unaffected by the project. There is no evidence that suggest the 
frequency of large storms has changed significantly since the analysis in 2012. The second 
reason is that the maximum monthly average flows for 2013 Joint Biological Opinion are less 
than those under KBRA for the months when flooding has historically occurred (December 
through May).  
 
Therefore, it is reasonable to conclude that because the flood operations under the 2013 Joint 
Biological Opinion flows versus the KBRA Flows have not changed, and because the frequency 
and magnitude of large storms has not changed, the likely adverse impacts to structures in the 
100-year flood plain downstream of Iron Gate, and the timing of downstream flood peaks, would 
be similar for both flow scenarios, with the adverse impacts being significant but reduced to less 
than significant with implementation of Mitigation Measure H-1 and H-2.     
 
No new information relevant to dam failure, Keno Transfer or Eastside/Westside 
decommissioning for flood hydrology has been identified since the Final Klamath Facilities 
EIS/EIR was issued.   

Conclusion 
Hydrologic differences between the KBRA Flows and those implemented under the 2013 Joint 
FWS and NMFS Biological Opinion for the Klamath Project would have negligible differences 
relevant to the effects of dam removal, Keno Transfer and Eastside/Westside Decommissioning 
on flood hydrology.  The expected hydrology in the Klamath River remains similar in magnitude 
and timing of flood peaks to that used in the Klamath Facilities Removal EIS/EIR analysis.  New 
information on flood hydrology does not result in a change relevant to environmental concerns. 

 

3.3.6 Ground Water 

Environmental Setting 
The EIS/EIR’s area of analysis, or “project area,” for groundwater as related to the KHSA 
included the area within 2.5 miles of  J.C. Boyle, Copco 1, Copco 2, and Iron Gate reservoirs. 
The project area lies within Klamath County, Oregon, and Siskiyou County, California. This 
continues to be the area of analysis for the Proposed Action of facilities removal but without 
KBRA as a connected action.   
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The EIS/EIR also included the project area for the KBRA with respect to groundwater in the 
Klamath basin upstream of Copco 1 Dam. This is the area covered by a USGS-Oregon Water 
Resources Department (WRD) groundwater model designed to determine effects on groundwater 
from pumping water for irrigation purposes.  Because implementation of KBRA is no longer a 
connected action, the area of analysis more than 2.5 miles upstream of J.C. Boyle Reservoir is 
now outside the area of analysis for groundwater impacts associated with the Proposed Action.  

Impacts 
The Proposed Action is not expected to reduce the amount of groundwater recharge to aquifers 
by removing the reservoirs. The Proposed Action would result in the same relative volume of 
water flowing through the project area in the Klamath River irrespective of changes in 
groundwater levels near existing reservoirs. 

Under the Proposed Action, groundwater levels in existing wells adjacent to the reservoirs could 
decline in response to the drop in surface water elevation when the reservoirs are removed. The 
water-bearing units from which most of the existing domestic or irrigation wells obtain water are 
either below the elevation of the original river channel, are exposed along reservoir walls, or are 
above the reservoir stage. A number of existing domestic or irrigation wells lie close to the 
reservoir shorelines (wells within 2.5 miles).  These wells may be influenced by the dropping 
reservoir water levels following facilities removal when they are hydraulically connected to a 
reservoir (directly or indirectly). However, all but three of the locatable shoreline wells tap 
water-bearing units with elevations below the bottom of a reservoir.  

There are existing domestic and irrigation groundwater wells that could not be located reliably 
based on the information in the Oregon Water Resources Department or California Department 
of Water Resources databases. In addition to the non-locatable wells in the databases, there are 
likely other existing wells in the vicinity of the reservoirs.  Among those could be wells 
associated with the 176 improved parcels near Copco 1 and Iron Gate Reservoirs. The extent of 
improvements on these parcels is not known, but it could have included the installation of 
domestic wells.   

The degree of impact on wells near the reservoirs will be controlled by the degree of hydraulic 
connectivity between the reservoirs and the water bearing units below and adjacent to the 
reservoirs. Some of the water-bearing units tapped by existing domestic or irrigation wells lie 
above the reservoir water surface elevation and are at elevations similar to those of mapped 
springs. These springs are likely fed by the same water-bearing units supplying the wells and 
neither are expected to be significantly impacted by the removal of the reservoirs. Wells that 
pump from water-bearing units that are directly connected to the reservoirs will likely be affected 
by reservoir removal and the impacts could be significant. Wells which tap water-bearing units 
below the bottom of a reservoir are assumed to be maintained by regional groundwater flow 
systems and would not be effected by localized changes in groundwater associated with draining 
the reservoirs under the Proposed Action. Ultimately however, the potential impacts at specific 
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wells will partly depend upon local hydrogeologic conditions at a well site and the well 
construction characteristics. 

A decline in groundwater levels in some existing nearby wells adjacent to the reservoirs in 
response to the drop in surface water elevation when the reservoirs are removed would be a 
significant impact, but implementation of mitigation measure GW-1 would reduce this impact to 
less than significant. Mitigation measure GW-1 provides for the deepening (or replacement) of 
an existing affected domestic or irrigation groundwater well so the groundwater production rate 
from the well is returned to conditions prior to implementation of the Proposed Action 
 

New Information 
No new information has been identified related to the effects of dam removal on groundwater 
levels near J.C. Boyle, Copco 1, Copco 2, and Iron Gate Reservoirs.  Additional groundwater 
studies have been completed in the upper basin, but these are not relevant to an analysis of the 
Proposed Action without KBRA as a connected action.  

In 2014, UKBCA was signed. This agreement includes a Water Use Program designed to 
permanently increase stream flows into Upper Klamath Lake by at least 30,000 acre feet through 
reductions in water use (surface water and groundwater) while providing a stable, sustainable 
basis for the continuation of irrigated agriculture in the Upper Klamath Basin. It also provides 
the means for meeting specified instream flows on various streams above Upper Klamath Lake 
and establishing permanent riparian restoration actions along many of these streams.  The 
potential impacts of the UKBCA on groundwater are not within the area of analysis for the 
Proposed Action (i.e. facilities removal without KBRA as a connected action) and thus are not 
relevant irrespective of its uncertain future.  

Conclusion 
No additional information has been identified on groundwater relevant to the effects of dam 
removal, Keno Transfer, and Eastside/Westside Decommissioning that was not already included 
in the groundwater analysis published in the Klamath Facilities Removal Final EIS/EIR.   

3.3.7 Water Supply/Water Rights 

Environmental Setting 
The area of analysis for water supply/water rights includes the Klamath River and tributaries that 
define the Klamath Basin. The downstream outlet of Upper Klamath Lake is Link River Dam, 
which releases water into Link River. About one mile below the Link River Dam, Link River 
flows into Keno Impoundment/Lake Ewauna. The Keno Impoundment/Lake Ewauna water level 
is controlled by the Keno Dam near Keno, Oregon. The Klamath River flows approximately 250 
miles from the old outfall of Lake Ewauna, through Keno Dam, through the Klamath 
Hydroelectric Project into the Pacific Ocean near Klamath, California.  
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The Upper Klamath Basin is upstream of Iron Gate Dam and includes Upper Klamath Lake and 
its tributaries, Link River, the Keno Impoundment/Lake Ewauna, Klamath River between Keno 
Dam J.C. Boyle Dam, and the Hydroelectric Reach (from J.C. Boyle Dam to Iron Gate Dam). 
Several facilities control water management in the Upper Klamath Basin, the Klamath 
Hydroelectric Project, and Reclamation’s Klamath Project via several diversions from the 
Upper Klamath River Basin (FERC 2007).  

The Lower Klamath River Basin includes the areas of the Klamath Basin downstream from Iron 
Gate Dam to the Pacific Ocean. Major tributaries to the Lower Klamath River include the Shasta, 
Scott, Salmon, and Trinity Rivers. The Klamath Estuary, on the northern California coast, 
completes the system and discharges to the Pacific Ocean (FERC 2007). 
 
The EIS/EIR also included the project area for the KBRA with respect to water supply/water 
rights in the Klamath basin upstream of Link River Dam.  Because implementation of KBRA is 
no longer a connected action, the area of analysis upstream of Link River Dam is now outside the 
area of analysis for water supply/water rights associated with the Proposed Action.  
 
Klamath Hydroelectric Project 
Multiple dams are associated with the Klamath Hydroelectric Project, which is in both Klamath 
County, Oregon and Siskiyou County, California.  The Klamath Hydroelectric Project includes 
eight facilities, all owned and operated by PacifiCorp.  The Eastside and Westside powerhouses, 
which are downstream from Link River Dam, represent the upstream boundary of the Klamath 
Hydroelectric Project; the Iron Gate Development represents the downstream boundary.  Link 
River Dam, which controls the water level in Upper Klamath Lake, is not part of the Klamath 
Hydroelectric Project; this dam is owned by Reclamation and is currently operated by 
PacifiCorp.  Keno Dam, about 20 miles downstream from Link River Dam, is part of the 
Klamath Hydroelectric Project (FERC License 2082), but it has never been outfitted or operated 
as a hydroelectric facility.  Further downstream, the J.C. Boyle, Copco No.1, Copco No. 2, and 
Iron Gate facilities (Four Facilities, see Table 1) generate the majority of the power produced by 
the Klamath Hydroelectric Project.  The Fall Creek facility, located on a tributary to Iron Gate 
Reservoir, is the eighth facility in this Project.  
 
Flows through the Hydroelectric Reach (J.C. Boyle Dam to Iron Gate Dam) are related to flow 
releases from Upper Klamath Lake, tributary inputs between Upper Klamath Lake and Iron Gate 
Dam, flows diverted to and returned from Reclamation’s Klamath Project, relatively small 
storage capacities of the Klamath Hydroelectric Project facilities, and the releases out of Iron 
Gate Dam (FERC 2007). Upper Klamath Lake holds 83 percent of the total storage capacity of 
the reservoirs on the Klamath River (FERC 2007) and approximately 98 percent of active storage 
(Greimann 2011). Associated reservoirs for J.C. Boyle, Copco 1, Copco 2, and Iron Gate Dams 
contain 14 percent of the total storage capacity and only 2 percent of the active storage on the 
river.  However, these dams were not designed for, nor are the operated for, downstream 
irrigation purposes or drinking water supplies, maintenance of instream flows for fish, or 
providing flood control.  The primary purpose of the Four Facilities is to generate 



 
 
 
 

 

 
Klamath Facilities Removal EIS/EIR 
Supplemental Information Report 109 – March 2016 

  

hydroelectricity.  As such, the Four Facilities are primarily operated as run-of-the river facilities, 
with some daily reservoir fluctuations for peaking operations.   In contrast, Upper Klamath Lake 
(and Link River Dam) provides the majority (98 percent) of active storage in the Upper Klamath 
Basin, with the ability to capture flood peaks in the winter and spring months when lake levels 
are relatively low from the previous irrigation season, and the ability to provide irrigation water 
and augment instream flows for fish in the summer and fall with water stored from the previous 
year’s runoff.   
 
Klamath River Water Rights 
Downstream from the California State line, the mainstem of the Klamath River flows through 
Siskiyou, Del Norte, and Humboldt Counties to the Pacific Ocean. A query on California’s 
Electronic Water Rights Information Management System provided 38 water right listings with 
the Klamath River as the water source. Six of these water rights listings are upstream of Iron 
Gate Dam and 32 of these listings are on the mainstream of the Klamath River downstream from 
Iron Gate Dam. Appendix L of the EIS/EIR contains the query results and has a map that 
displays the documented locations. 

The City of Yreka receives its water supply from Fall Creek, a tributary to the Klamath River 
in the Upper Klamath Basin that is approximately 23 miles northeast of the city. California 
State Water Rights Permit 15379 allocates the City of Yreka up to 15 cubic feet per second 
(cfs) or 9.7 million gallons per day (mgd) from this source.  The city’s current demand, 
however, is less than the permitted amount (City of Yreka 2010). The City of Yreka’s 
diversion was completed in 1969 and the public water systems facilities at Fall Creek include 
two impoundments; an intake structure with fish screens, a pump, and pre-treatment facility; a 
cathodic protection field at the Fall Creek Campground and Day Use Boat Ramp; and a 24-
inch pipeline that crosses on the eastern (upstream) end of Iron Gate Reservoir. Water diverted 
from Fall Creek for the City of Yreka is mainly returned through subsurface drains, 
infiltration, and irrigation runoff to a tributary of the Shasta River (City of Yreka 2010). The 
DFW possesses a 10 cfs non-consumptive water right (SWRCB License 11681) for fish 
propagation at Fall Creek Hatchery between March 15 and December 15 each year, not to 
exceed 5,465 acre-feet per year. 

Impacts 
With a major change in the water that is impounded in the hydroelectric reach, dam removal had 
the potential to change surface water flows available for diversion downstream of Iron Gate 
Dam.  The Klamath Facilities Removal EIS/EIR compared the modeled flow rate at Iron Gate 
Dam under a scenario with dam removal, assuming KBRA Flows, to that of the No Action/No 
Project Alternative.  The results showed either a slightly higher or slightly lower flow rate on the 
Klamath River downstream from Iron Gate Dam when compared to the No Action/No Project 
Alternative.  This was an expected result because the Four Facilities were not designed as, nor 
are the operated as, seasonal storage reservoirs for maintaining downstream flows for irrigation 
or drinking water withdrawals.  These Facilities are primarily operated as run-of-the-river 
reservoirs and thus have only a small effect on daily, monthly, seasonal, or annual flow 
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conditions.  The modeling results showed that at Seiad Valley, approximately 62 miles 
downstream from the Iron Gate Dam, the flow rates would be nearly identical after removal of 
the Four Facilities.  Because the flow rates at Seiad Valley would be nearly identical between the 
Proposed Action and the No Action/No Project Alternative, the dam removal activities and 
KBRA are not likely to affect water supply downstream from Seiad Valley. 

The monthly diversion flow rate associated with all of the active and inactive water rights, aside 
from the four reserved State filings and the PacifiCorp power diversion water right,4 is 
approximately 64 cfs (based on water right information in Appendix L of the EIS/EIR). During 
peak summer months (e.g. July and August), usage typically doubles. Assuming usage doubles 
between Iron Gate Dam and Seiad Valley during July and August, the peak short term diversion 
flow rate that would be diverted is 128 cfs if all users doubled their water diversion rate during 
the same period. This represents the maximum diversion rate, which would likely be lower 
during wetter water years and other months. The Proposed Action would slightly change the 
flows in the river, but the flows would still be substantially greater than the maximum diversion 
rate. The most conservative comparison is just downstream from Iron Gate Dam, where the 
flows would be the lowest in the potentially affected reach. Comparing the maximum potential 
diversion with low flow conditions, the diversions would be approximately 16 percent of the 
Klamath River flows during a dry year5. A 90 percent exceedance flow of 824 cfs was used to 
represent a dry year. The flow rate of 824 cfs was once the seasonal low during the month of 
July, when irrigation and livestock demands are the greatest. (These low flows were used to 
develop a conservative impact evaluation, but they are less than what was acceptable under the 
2010 NMFS Biological Opinion.) 

Because the amount of flow diverted for water right users between Iron Gate Dam and Seiad 
Valley would be less than 20 percent of the flow in the Klamath River in the upstream portions 
of this reach during a dry year, water right users are not likely to experience decreased supplies 
at any time of the year because of the slight changes in flows associated with removal of the Four 
Facilities.  

Release of stored sediment during drawdown of the reservoirs could change Klamath River 
geomorphology and affect water intake pumps downstream from Iron Gate Dam.  Reservoir 
drawdown activities would begin on November 1, 2019 at Copco 1, on January 1, 2020 at J.C. 
Boyle and Iron Gate Dams, and on June 1, 2020 at Copco 2 Dam. During this period, individual 
downstream water intake facilities could be impacted by suspended sediment or sediment 
deposits, causing operational problems. Reclamation conducted modeling of the reservoir 
drawdown and erosion of reservoir sediment. The released sediment would likely exceed the 

                                                 
4 The four State filings with the SWRCB were not included because the water right is associated with a storage amount to 
preserve water for future use with no indication of the period of time during which the flow volume will be drawn. The 
PacifiCorp water right is associated with power generation at Iron Gate Dam and does not result in reduction of flows. For the 
diversion amount given in cubic feet per year (ID: WR-6), a diversion period of six months was assumed. 
5 The increase during July and August is an average based on reported values on Statement Diversion and Use forms available on 
California Electronic Water Rights Information Management System for the Klamath River. 
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carrying capacity of the river during some water year types, and would result in sedimentation 
and particle settling in slow-moving downstream areas. The fine fraction of the released 
sediment (silts, clays, and organics) would not be expected to deposit in substantial amounts in 
the river channel. The majority of this material would be transported to the ocean and would not 
interact substantially with the river bed. The amount of fine deposition would also decrease with 
distance downstream. If drawdown occurred in a dry year, a substantial deposition of sands 
would be expected in the reach from Iron Gate Dam to as much as eight miles downstream from 
the dam, around Cottonwood Creek. There are 14 water rights registered on this reach; five are 
listed as inactive, two are State filings with the SWRCB, and two are associated with 
PacifiCorp’s Iron Gate Dam facility and fish hatchery. The remaining water rights are associated 
with domestic, irrigation, and/or fire protection use.  Sediment deposition in the eight miles 
downstream from Iron Gate Dam could affect diversion facilities that deliver water to users.  
Under the Proposed Action, impacts to water intake pumps downstream from Iron Gate Dam 
would be significant. Implementation of mitigation measure WRWS-1, would reduce this impact 
to a less than significant level. WRWS-1 calls for the DRE to assess each pump location at 
legitimate points of diversion. Following dam removal, the DRE would investigate intake and pump 
sites at the request of the water user. If effects on water supply intakes occur as a result of dam 
removal, the DRE will complete modifications to intake points as necessary to reduce effects such 
that the water right holder can divert water on the same pattern (including amounts and timing) as 
before the project. 

Implementation of the interim trap and haul could require water rights to divert water for the fish 
handling facilities. Fish handling facilities to collect fish downstream from Keno Dam and at Link 
River Dam would require water sources. The facilities would not consumptively use the water; the 
water would pass through the facilities for release back into the system. Trap and haul is likely to be 
an exempt use under Oregon Revised Statutes 537.141(d) and Oregon Administrative Rules 
3400010(2)(c)(B) if it causes no injury to existing water rights and if it is found to be not harmful 
to fish or wildlife after consultation with Oregon Department of Fish and Wildlife (ODFW). 
Changes in water diversions near Keno and Link River Dams would not contribute to any 
changes in water supply or water rights associated with removal of the Four Facilities because 
the actions are in different parts of the watershed. Because the fish handling facility would not 
increase consumptive use on the Klamath River system, the impacts of the trap and haul 
operations on water supply/water rights would be less than significant. 

New Information 

The 2013 Joint Biological Opinion changed the likely flow regime in the Klamath River under 
which dam removal would occur in 2020.  In the 2013 Joint Biological Opinion for 2013 to 2023 
includes, delivery of water for irrigation purposes consistent with historical operations, subject to 
water availability, while maintaining lake and river hydrologic conditions that avoid jeopardizing 
the continued existence of listed species and adverse modification of designated critical habitat.  
The 2013 Joint Biological Opinion was designed to optimize limited water supplies to provide 
greater certainty for Project Supply and to provide UKL elevations and Klamath River flows that 
are more protective of three ESA listed species.  The 2013 Joint Biological Opinion includes two 
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distinct operational approaches for water management for the fall/winter (October through 
February) and spring/summer (March through September) time periods.  

Fall/winter water management implements a formulaic management approach based on current 
hydrologic indicators (UKL storage, UKL inflows, Klamath River accretions, snowpack 
conditions) to ensure adequate water storage and sucker habitat in UKL in the fall/winter, while 
meeting the needs of coho salmon downstream and providing fall/winter water deliveries to the 
Irrigation Project and Lower Klamath NWR.  The fall/winter approach prioritizes refill of UKL 
to provide adequate Project supply, sucker habitat and enhanced river flows in the 
spring/summer period, while providing variable river flows that mimic natural hydrology, based 
on real-time hydrologic conditions in the upper Klamath Basin.  

Spring/summer water management implements a water supply accounting approach to determine 
a volume of water reserved in UKL for ESA-listed suckers (UKL Reserve), the amount of water 
available for the Klamath River (EWA), and the available water supply for Project irrigation 
(Project Supply).  The division of the total available UKL water supply among UKL Reserve, 
EWA, and Project Supply was based on an analysis of the ecological needs of ESA-listed 
species. The formulaic distribution of EWA in spring/summer is based on real-time hydrologic 
indicators in the upper Klamath Basin, primarily flows in the Williamson River, and was 
designed to consider and account for key ecological objectives for UKL and the Klamath River. 
The spring/summer operational approach remains consistent with historical operations by 
maintaining full irrigation deliveries in accordance with existing contracts, contingent upon 
available water supplies. To ensure Klamath Irrigation Project Operations do not jeopardize 
listed coho salmon, the 2013 Joint Biological Opinion included minimum flows below Iron Gate 
Dam described in Table 3. 

The 2013 Joint Biological Opinion incorporates a real-time management concept into current 
Project operations to lessen the impacts on ESA-listed species. A key driver and benefit of this 
concept is greater water supply certainty for the Klamath Irrigation Project and the flexibility to 
meet real-time species needs.  This real-time management approach for UKL and the Klamath 
River attempts to optimize the ecologic benefit of the available water supply, resulting in the 
ability to maximize the amount of the remaining water available for the Klamath Irrigation 
Project.  In some instances, dry hydrologic conditions characterized by limited precipitation, 
runoff, and inflows to UKL may create shortages in the total available UKL water supply, which 
may result in a Project Supply that is less than the full irrigation demand.   

The very minor changes to the hydrology between KBRA Flows and 2013 Joint Biological 
Opinion flows can be seen when evaluating the average monthly flows and monthly flow 
exceedances below Iron Gate Dam (Table 4 and Figure 6).  The 2013 Joint Biological Opinion 
slightly increases the annual average water supply by about 9 thousand acre feet when compared 
with the KBRA Flows.  Moreover, when compared to the KBRA Flows, the 2013 Joint 
Biological Opinion maintains higher minimum summer months (July and August) during very 
dry years, when water demands by downstream users are greatest and tributary inputs and 



 
 
 
 

 

 
Klamath Facilities Removal EIS/EIR 
Supplemental Information Report 113 – March 2016 

  

groundwater discharges to the river are lowest.  In the Klamath Facilities Removal EIS/EIR, a 90 
percent exceedance flow of 824 cfs was used to represent a dry year at Iron Gate Dam under 
KBRA Flows. The flow rate of 824 cfs was once the seasonal low flow during the month of July, 
when irrigation and livestock demands were very high.  Because the 2013 Joint Biological 
Opinion requires the higher minimum flows of 900 cfs in July and August (Table 3), the 2013 
Joint Biological Opinion increases the downstream supply of water to satisfy water rights, and 
for biological purposes, during the most critical months of dry years.  

Conclusion 
The expected hydrology in the Klamath River under the Proposed Action remains similar in 
magnitude to that used in the Klamath Facilities Removal EIS/EIR analysis.  Hydrologic 
differences between the KBRA Flows and those implemented under the 2013 Joint Biological 
Opinion for the Klamath Project are small.  The Proposed Action with either set of assumed flow 
conditions would have similar, less than significant effects, on water supply and water rights.  
The Keno Dam transfer and Eastside and Westside decommissioning would have no impact on 
water supply and water rights.  New information on water supply and water rights does not result 
in a change relevant to environmental concerns. 

3.3.8 Air Quality 

Environmental Setting 
The area of analysis includes multiple counties in northern California and southern Oregon.  Air 
quality impacts from the dam demolition and restoration actions would be limited to Siskiyou 
County, California and Klamath County, Oregon for dam removal activities, while additional 
impacts could occur in Jackson County, Oregon and Shasta County, California from haul truck 
or construction worker travel.   

Impacts 
Significant impacts on air quality would be generated if the dam demolition and restoration 
actions cause a cumulatively considerable net increase in ozone (O3) or inhalable particulate 
matter (PM10); release emissions that exceed 250 pounds per day for nitrogen dioxide (NOx), 
volatile organic compounds (VOC), PM10, fine particulate matter (PM2.5), or sulfur oxides 
(SOx); or 2,500 pounds per day for carbon monoxide (CO); expose sensitive receptors to 
substantial pollutant concentrations; or generate emissions inconsistent with the California and 
Oregon Regional Haze plans. 

Dam demolition would generate a significant impact on air quality from NOx and PM10 
emissions, but with the implementation of mitigation measures requiring the use of on road 
construction equipment model year 2000 or newer, off road construction equipment model year 
2015 or newer, off site transport trucks model year 2010 or newer, and implementation of a dust 
control plan, the NOx emissions would be reduced to a less than significant level. However, the 
PM10 emissions would remain significant and unavoidable. Impacts from the implementation of 
restoration actions in the dewatered reservoir, the relocation of recreation facilities and the 
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Eastside/Westside decommissioning on air quality, and potential dust emission effects on 
visibility in the study area would all be less than significant. The transfer of Keno Dam from 
PacifiCorp to the federal government would result in no change from existing conditions.       

New Information  
No new information has been identified related to the effect of dam removal, Keno Transfer and 
Eastside/Westside Decommissioning on air quality. 

Conclusion 
No additional information has been identified regarding air quality relevant to the effects of dam 
removal, Keno Transfer and Eastside/Westside Decommissioning that was not already included 
in the analysis published in the Klamath Facilities Removal Final EIS/EIR.  New information on 
air quality does not result in a change relevant to environmental concerns. 

3.3.9 Greenhouse Gases/Global Climate Change 

Environmental Setting 
The area of analysis is the Klamath Basin, which includes multiple counties in northern 
California and southern Oregon.  The area of analysis was further subdivided to support the 
quantitative analysis of KHSA generated greenhouse gases (GHG) emissions from dam removal 
activities and construction-related vehicle trips (e.g., trucks and construction worker 
commuting). This focused area of analysis included Siskiyou and Shasta Counties in California 
and Klamath and Jackson Counties in Oregon. A qualitative analysis of how global climate 
change could affect the Proposed Action was completed for the aforementioned counties, as well 
as Del Norte, Humboldt, Modoc, and Trinity Counties in California and Curry County in 
Oregon.   

Impacts 
Significant impacts on GHGs and global climate change would occur if the project resulted in 
substantial increases in GHG emissions as compared to the existing environmental setting, 
generate emissions that exceed a threshold of significance that the lead agency determines 
applies to the project, or substantially obstruct compliance with the GHG emission reduction 
regulations or requirements adopted to implement a statewide, regional, or local plan for the 
reduction or mitigation of GHG emissions. 

Increases in GHG emissions when compared to the existing environmental setting were 
measured as an indirect effect from the replacement of power produced at the PacifiCorp 
hydroelectric facilities under existing conditions with power produced in the PacifiCorp Power 
Control Area. This indirect effect, along with the direct effect of construction emissions during 
dam deconstruction and restoration, were evaluated in comparison to numeric thresholds of 
significance developed by the South Coast Air Quality Management District and the Bay Area 
Air Quality Management District that were adopted by the lead agencies. A threshold of 10,000 
million metric tons carbon dioxide equivalent (MMTCO2e) per year is applied by both districts 
to evaluate the significance for industrial stationary source emissions, and by the South Coast Air 
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Quality Management District to evaluate construction emissions. Evaluation of the Proposed 
Action’s compliance with GHG emission reduction regulations or requirements compared 
emissions from dam deconstruction and restoration actions against the GHG emission reduction 
goals in California Assembly Bill (AB 32) and California Executive Order S-3-05. A substantial 
obstruction of these goals would result from project emissions that would prevent the State’s 
achievement of the AB 32 required reductions in GHG emissions to 1990 levels when compared 
to the business-as-usual emissions projections calculated by the California Air Resources Board 
for the year 2020 (a 29 percent reduction) or California Executive Order S-3-05 requirement for 
the reduction of emissions to 80 percent below 1990 levels by 2050. 

The indirect effect of removing the dams that provide a renewable source of power that would be 
replaced in part by non-renewable sources would increase GHG emissions and would result in a 
significant and unavoidable impact on the State’s efforts to reduce GHG emissions as required 
by AB 32. Impacts from dam demolition, the implementation of restoration actions in the 
dewatered reservoir, the relocation of recreation facilities, and the Eastside/Westside 
decommissioning on GHG emissions would all be less than significant. The transfer of Keno 
Dam from PacifiCorp to the federal government would result in no change from existing 
conditions.       

New Information  
The qualitative analysis of how global climate change could affect the Proposed Action 
completed in the Klamath Facilities Removal EIS/EIR relied on the results from climate studies 
and reports completed across a range of geographic scales from regional to state to basin levels. 
Since the publication of the Klamath Facilities Removal EIS/EIR, Reclamation has been 
evaluating potential changes in water supply and demand in the Klamath River Basin under 
future climate change scenarios as a part of the ongoing Klamath River Basin Study (Basin 
Study). The analysis underway in the Basin Study includes evaluation of potential changes in 
precipitation volumes, river flows and temperature, runoff timing and changes in the ratio of 
Upper Basin snowfall to rainfall. Coordination within Reclamation to determine how the results 
from the ongoing Klamath Basin Study might be different than the studies considered in the 
Klamath Facilities Removal EIS/EIR determined that while the projections of changes in water 
supply/demand and river conditions had been refined, they still fell within the range of potential 
conditions evaluated in the Klamath Facilities Removal EIS/EIR. 

Since the publication of the Klamath Facilities Removal EIS/EIR, the California Air Resources 
Board has completed its first update to the Scoping Plan required under AB 32 to describe 
California’s approach to reducing GHGs to 1990 levels by 2020. In this updated Scoping Plan, 
CARB adjusted the estimated 1990 emissions levels slightly higher based on new understanding 
of the global warming potentials of greenhouse gases (CARB 2014). In addition, adjustments 
were made to the business-as-usual emissions estimates for 2020 as a result of the economic 
downturn along with two reduction measures adopted by the legislature since the publication of 
the first Scoping Report in 2008 (CARB 2015). These adjustments combine to reduce the total 
percent reduction in emissions required to meet the AB 32 goal of cutting GHG emissions to 
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1990 levels. In addition to the modifications to AB 32, Executive Order B-30-15 established in 
2015 further extends the GHG emissions targets to meet a 40% reduction below 1990 levels by 
2030 (Office of Governor Edmund G. Brown 2015). 

In 2015, the California State Supreme Court determined in its decision on the Center for 
Biological Diversity v. California Department of Fish and Wildlife (Newhall Ranch Project) has 
resulted to a change in the analysis of compliance with AB 32. The Court held in its opinion that use 
of compliance with AB 32 as a significance threshold was appropriate but determined that the use of 
a comparison of a project’s reduction in GHG emissions to the AB 32 percent reductions required to 
lower GHG emissions to 1990 levels to measure compliance with this threshold was inappropriate 
(Center for Biological Diversity v. CDFW 2015).  

Conclusion 
The climate change analysis under development by Reclamation in the Klamath Basin Study and 
the recent changes to the AB 32 significance threshold used in the Klamath Facilities Removal 
EIS/EIR are not likely to change the magnitude or severity of effects identified for the Proposed 
Action. As noted above, the refined climate change projections under development by 
Reclamation for the Klamath River Basin are not inconsistent with the analysis completed in the 
Klamath Facilities Removal EIS/EIR. The changes to AB 32 and how compliance with AB 32 
can be analyzed in an EIS/EIR would not change the determination made in the Klamath 
Facilities Removal EIS/EIR that emissions generated by the dam deconstruction and restoration 
activities under Proposed Action would result in a significant and unavoidable impact on the 
State’s efforts to reduce GHG emissions as required by AB 32. 

3.3.10 Geology, Soils, and Geologic Hazards 

Environmental Setting 
The analysis of Geology, Soils, and Geologic Hazards assesses the changes to geomorphology 
and the potential for shoreline landslides and erosion due to sediment transport processes within 
the Klamath River watershed. This analysis also assesses the potential for local sedimentation in 
eddies and other “dead” zones in the Klamath River channel, as well as the effects on the estuary 
both during and following dam removal activities. Finally, this section discusses the potential for 
impacts from geologic hazards such as seismology and volcanology in the project area. 

The area of analysis includes the riverbed and reservoir banks at the sites of the Four Facilities as 
well as the riverbed and adjacent banks along the Klamath River downstream from Iron Gate 
Dam to its mouth at the Pacific Ocean. 
 
The Klamath Basin lies at or near the convergence of three tectonic plates that influence the 
geologic setting of the region: the Pacific, Juan de Fuca, and North American Plates. 
Consequently, the Klamath River flows through four distinct geologic provinces, each of which 
changes the character of the river’s channel morphology and its tributary watersheds, varying the 
supply of inputs such as water, sediment, nutrients, and wood (FERC 2007). The Upper Klamath 
Basin lies in the transition zone between the Modoc Plateau and Cascade Range physiographic 
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provinces, with the Klamath River cutting west through the Klamath Mountain province and then 
the Coast Range province where it reaches the Pacific Ocean near Requa, California (California 
Department of Conservation 2002). 
 
In many ways the Klamath River is the reverse of most river systems. The headwaters flow 
through relatively flat, open country, and then flow through mountainous areas with input of 
water from the major tributaries. Accordingly, the river and major tributaries have less gradient 
and less velocity and energy upstream of Keno Dam, while downstream river reaches and major 
tributaries tend to have a steeper gradient and higher velocities and energy. The Klamath River 
from the Oregon-California State line to downstream from Iron Gate Dam is a predominantly 
non-alluvial, sediment supply-limited river flowing through mountainous terrain. Downstream 
from the dam and for most of the river’s length to the Pacific Ocean, the river maintains a 
relatively steep, high-energy, coarse-grained channel frequently confined by bedrock. Much of 
the course of the river in the Klamath Hydroelectric Reach is bedrock controlled, interspersed 
with relatively short alluvial reaches; thus, the influence of the Four Facilities on river 
geomorphology within the project area and downstream is limited. Floodplain development is 
minimal, and wider valleys allowing alluvial channel migration processes are rare. 

Impacts 
The analysis looked at the erosion effects of construction activities on erosion. These effects 
were all found to be minor sources of erosion with the implementation of Best Management 
Practices (BMPs) that minimize construction erosion.  Similarly the removal of recreational 
facilities would not affect sediment supplies, contribute substantially to erosion, or expose people 
or populations to geologic hazards.  
 
Another impact of dam removal, the effects of drawdown on reservoir erosion and landslides, 
was found to be a temporary minor adverse impact due to the hardening of sediments left in the 
drained reservoirs and the revegetation of the reservoir area.  Both hardening and revegetation 
would in the long-term stabilize the former reservoir sites and minimize future erosion.  
 
The drawdown during dam removal could also increase erosion downstream of the Four 
Facilities.  This erosion is expected to be minor and temporary because the proposed drawdown 
rates are consistent with the historical discharge rates from the reservoirs and would be adjusted 
depending on the water year; therefore, flow rates downstream from the dams are not anticipated 
to increase substantially above median historical rates, if at all.  Discharges from the reservoirs 
would be similar to seasonal 10-year flood flows within the Hydroelectric Reach and below Iron 
Gate Dam. 
 
Following dam removal, the reservoir sediment remaining would dry and could affect restoration 
activities and/or future road construction activities. Following dam removal an estimated 44 to 
62 percent of the sediment in the reservoirs would remain and is expected to settle on the terraces 
of the new river channel. Initial sampling conducted on the sediment indicates that once dry, it 
has a tendency to crack and substantially decrease in porosity.  With implementation of GEO-1, 



 
 
 
 

 

 
Klamath Facilities Removal EIS/EIR 
Supplemental Information Report 118 – March 2016 

  

dam removal would require geotechnical analysis of any proposed operation site or staging area 
within the old reservoir area by a qualified geologist to determine capability of the sediment.  
The sediment would be removed if necessary to produce acceptable sites.  With implementation 
of this mitigation measure, this effect would be minor and less than significant. 
 

New Information  
 
Hydrology Changes without KBRA as a Connected Action: 
The EIS/EIR evaluated and analyzed the potential environmental impacts of the Proposed Action 
(removal of J.C. Boyle, Copco No. 1, Copco No. 2, and Iron Gate dams) on multiple Klamath 
Basin resources.  To evaluate impacts to some resources (e.g. aquatic biota, water quality, flood 
plains, among others), assumptions were made about likely flow conditions before, during, and 
after dam removal in the EIS/EIR and other technical studies.  These studies were completed 
using flow assumptions based on proposed operations under the KBRA (Reclamation 2012) 
because implementation of this agreement was connected to the KHSA, the Proposed Action.   
 
Reclamation’s Proposed Action for the 2013 Joint Biological Opinion was developed 
collaboratively by biologists and hydrologists with NMFS, USFWS, Klamath Basin Tribes, and 
Reclamation, and it is currently the standard to which the project operates.  These relatively 
small flow differences are discussed in detail in Changes to the Proposed Action found in 
Section 3.2.1 of this document.  The flows under this 2013 Joint Biological Opinion are slightly 
different from the KBRA Flows (Tables 4 and 5).  Peak flows under the 2013 Joint Biological 
Opinion are similar to or less than peak flows under KBRA (Figure 9) during the winter and 
spring months when high-flow events are most likely and sediment/bedload transport is most 
active.   
 
The Detailed Plan for dam removal assumes that the natural release of sediment to the Klamath 
River from the three larger reservoirs (J.C. Boyle, Copco, and Iron Gate) would be initiated on or 
soon after January 1, 2020. Based on a sediment transport model (Reclamation 2012) which 
assumes KBRA Flows, the largest loads and concentrations of suspended sediment will erode 
downstream from January through March 2020, but significant loads and high concentrations of 
suspended sediment would continue through May (Figure 8).  Concentration of suspended 
sediment would peak at about 7,000 to 14,000 mg/L during drawdown, depending on water year 
type (Table 6).   Because KBRA and 2013 Joint Biological Opinion flows for January through 
May are nearly identical for all water year types below Keno and Iron Gate dams (see monthly 
exceedance Figures 6 and 7), it is reasonable to conclude that the sediment transport model 
would produce nearly identical suspended sediment concentrations for this January through May 
time period if it were run with 2013 Joint Biological Opinion flows. Small differences in flows 
would have negligible impacts on suspended sediment concentrations.  
 
Under wet, median and dry simulations, sand within the bed below Iron Gate Dam would 
increase to 30 to 35 percent by March to June following drawdown, gradually decreasing to 
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10 to 20 percent by September of the following year, while median substrate size (D50) 
would fluctuate slightly before finally stabilizing to approximately the initial condition with a 
D50 of 100 mm (Klamath Facilities Removal EIS/EIR, Appendix F). Longer-term (5, 10, 25, 
and 50 years) simulations show increases in the proportion of sand to 5 to 22 percent below 
the location of Iron Gate Dam and decreases in D50 to approximately 50 to 55 mm (Klamath 
Facilities Removal EIS/EIR, Appendix F) after 5 years and continuing through to year 50.  In 
general, the effect of the Proposed Action will be a more dynamic and mobile bed 
downstream from Iron Gate Dam, with increased transport of sediment, and increased 
sediment supply, including an increased supply of spawning gravel.  Because KBRA and 
2013 Joint Biological Opinion flows for January through May are nearly identical for all 
water year types below Keno and Iron Gate dams, it is reasonable to conclude that the 
sediment transport model would produce nearly identical bedload sediment transport for this 
January through May time period if it were run with 2013 Joint Biological Opinion flows.  
Small differences in flows would have negligible impacts on bedload transport.  

Conclusion 
New hydrology remains similar in magnitude to that used in the Klamath Facilities Removal 
EIS/EIR.  New information on Geology, Soils, and Geologic Hazards does not result in a change 
relevant to environmental concerns. 

3.3.11 Tribal Trust 

Environmental Setting 
The federally recognized tribes in the study area include The Klamath Tribes, Quartz Valley 
Community, Karuk Tribe, Hoopa Valley Tribe, Yurok Tribe, and Resighini Rancheria. These tribes 
live along different reaches of the Klamath River and in different areas of the Klamath Basin. Each 
tribe has a unique history of its long-term occupation and use of the study area and establishment of 
its tribal government, reservations, rancherias, or other tribal lands. Each tribe has specific water 
supply, aquatic resources, and terrestrial resources considered Indian trust resources and/or 
traditionally used resources. 

The Klamath Tribes 
Among the anadromous fish The Klamath Tribes used as staple foods are fall and spring Chinook 
salmon, steelhead, Pacific lamprey, and possibly coho and sockeye salmon. These fish entered the 
Klamath Reservation along the drainages of the Sprague, Williamson, and Wood Rivers and were 
also found in the open waters of Upper Klamath Lake. Historically, The Klamath Tribes also 
depended on a variety of other resident fish species, primarily the adfluvial and resident rainbow 
trout, c’waam or Lost River sucker, and koptu or shortnose sucker, cutthroat trout, Klamath 
smallscale sucker, Klamath largescale sucker, Pit-Klamath brook lamprey, blue chub, tui chub, and 
speckled dace. Although the exact quantity of fish historically consumed by The Klamath Tribes is 
difficult to establish, anadromous salmonids were staple foods. Anadromous salmonids were the 
focus of extended multifamily fishing operations often lasting weeks or months, and were an 
important source of wealth and stability to The Klamath Tribes prior to the construction of Copco 1 
Dam in 1918.  
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The construction of Copco 1 Dam blocked anadromous fish runs into the Upper Klamath Basin and 
abruptly ended The Klamath Tribes’ access to all anadromous fish. Two other major fisheries, 
adfluvial and resident salmonids (trout) and Catostomids (suckers), could still be used by The 
Klamath Tribes after the demise of the anadromous fisheries. The catostomid fishery consisted 
primarily of c’waam (Lost River sucker) and koptu (shortnose sucker) until the Tribes closed their 
fishery in 1986 to protect it in the face of severe population declines. 
 
Water quality and flows in the Klamath River and its tributaries associated with current dam 
operations are an important issue to The Klamath Tribes. Water conditions affect the ability of 
anadromous fish species to survive. The Klamath Tribes retain a right to instream water quantities at 
levels that are sufficient to support fishing and other harvest rights on former reservation lands, as 
affirmed in 1984 with the 9th Circuit Court of Appeals’ decision in United States v. Adair, 723 F.2d 
1394. A number of ritual traditions of The Klamath Tribes depend on access to clean water from 
natural sources, which is used in ritual purification of people, places, and objects, as well as in rituals 
associated with drought abatement and other environmentally restorative activities. However, the 
water of the Klamath River is widely viewed as inappropriate for these ritual uses because of the 
effects of the dams on water temperature, algae development, and other variables of water quality.  
 
The current operations of the Klamath River dams have had a range of secondary effects on The 
Klamath Tribes. Among these effects are the decline of fish and wildlife in addition to the loss of 
cultural and social practices, diminished economic opportunity, and negative health effects resulting 
from dietary changes that became necessary with the loss of traditional food sources. 
 
The Quartz Valley Community 
The Quartz Valley Community does not have a reserved right to the Klamath River fishery. The 
tribe is not reliant on Klamath River water, nor does it retain Klamath River reserved water 
rights. The tribe’s land base is not along the Klamath River but on a tributary to the Scott River, 
which is a tributary to the Klamath. Therefore, there are no primary effects on Quartz Valley 
trust resources although there are effects on Quartz Valley resources traditionally used by the 
tribe, health, and cultural values and wellbeing.  
 
Traditionally used fish resources of the Scott River include Chinook salmon, coho salmon, 
steelhead and Pacific lamprey. The Quartz Valley Indian Reservation relies on these fish for 
sustenance and their spiritual well-being. These fish need to survive their migration through the 
Klamath River to and from the ocean. Therefore, the tribe has an interest in Klamath River 
health. 

Karuk Tribe 
Most of the Karuk Tribe's aboriginal lands lie along the Klamath River, upstream of the 
confluence with the Trinity River. Any fishing and concomitant water rights to which the Karuk 
Tribe may be entitled have not yet been determined. Regardless, the Karuk assert that an 
inability to use traditional resources affects their general health and well-being and cultural 
values. 
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Hoopa Valley Tribe 
Current operations of the four Klamath dams likely affect resources traditionally used by the 
Hoopa Valley Indian Tribe. The Tribe’s fishing rights are adversely affected to the extent that 
migrating fish must pass through approximately 42 miles of the Klamath River before turning up 
the Trinity River on their way to Hoopa Valley, where Hoopa tribal members participate in a 
subsistence fishery.  
 
Yurok Tribe 
A government-to-government consultation meeting concerning Yurok trust resources affected by 
current dam operations held on September 28, 2010, the Yurok Tribe asserted the following as 
Yurok trust resources: water, fish, land, wildlife, minerals, and timber. The Yurok Tribe asserted 
that the United States has a trust responsibility to protect such resources and ensure that such 
resources are managed for the beneficial use of the Tribe and its membership. The Yurok further 
assert that the Federal Government has other trust responsibilities to the Yurok in the areas of 
social welfare, education, and health. For example, Yurok believe that limited access to water, 
aquatic, and terrestrial resources has restricted the ability of Yurok to practice of some of their 
most important traditions. This includes freely fishing the once-prolific semi-annual salmon runs 
and participating in the cycle of ceremonies initiated concurrently. In the past, the Yurok were 
not inclined to leave their territory; currently, several factors, including an inability to meet 
subsistence needs from the fishery and a perception that the rivers are dirty, prompt younger 
tribal members to leave the area to find work (DOI 2011; DOI 2012).  
 
The Yurok tribal chairperson, when asked if such trust resources were affected by the current 
dam operations, responded “Yes” and went on to relate that the Yurok understand that their 
resources are intricately interconnected to multiple ecosystems. The Yurok World Renewal 
Ceremonies, recently completed at the time of the meeting, were provided as an example of how 
Yurok understand and pray for the integrity of such ecosystems. The United States does not 
necessarily agree that all of the above resources are in trust (and therefore form the basis of a 
trust relationship), but the resources are important to the Yurok (and thus to the United States) 
for their traditional and ceremonial use. 
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Resighini Rancheria 
In a government-to-government consultation meeting concerning Resighini Rancheria trust 
resources affected by current dam operations held on September 29, 2010, the Resighini 
Rancheria asserted the following as Rancheria trust resources: gravel (minerals); water as it 
relates to ground water for domestic, agricultural, and recreational (campground) uses; riparian 
plants; wetlands; fish; land; and wildlife. The Resighini Rancheria asserted that the United States 
has a trust responsibility to protect such resources and ensure that such resources are managed 
for the beneficial use of the Rancheria and its membership. The Rancheria further asserted that 
the Federal Government has trust responsibilities to the Rancheria in the areas of social welfare, 
education, and health. The United States does not necessarily agree that all of the above 
resources are trust resources but the resources are important to the Rancheria (and thus to the 
United States) for their traditional ceremonial use. 
  
Any Klamath River salmonid fishing rights and concomitant water rights to which the Resighini 
Rancheria may be entitled have not yet been determined [Solicitor’s Opinion M-36979 October 
4, 1993]. Regardless, the general health and well-being and cultural values of the members of the 
Rancheria are affected by a lack of fish in the local economy and overall water quality. The lack 
of fish in the local economy also has secondary effects on general tribal health and cultural well-
being. The Rancheria tribal council person, when asked during consultation if such resources 
were affected by the current dam operations, responded, “Yes” and went on to relate that water 
quality has declined, erosion of lands occurs at a higher rate, replenishment of gravel extraction 
beds has diminished, and fish returns are low. In addition, as a tribe that lives alongside the river, 
their aesthetic quality of life has diminished. The Rancheria people are at risk when they bathe in 
the river, tourists are less interested in visiting the Klamath River and staying in the campground, 
and in an area with fewer available fish, tribal members are likely to consume fewer traditional 
food resources. This has led to related impacts on tribal health such as higher rates of obesity, 
diabetes, heart disease, and stroke (DOI 2011; DOI 2012). 

Impacts 
Water, aquatic resources, and terrestrial resources which were and are used by The Klamath 
Tribes, Quartz Valley Community, Karuk Tribe, Hoopa Valley Indian Tribe, Resighini 
Rancheria, and Yurok Tribe occur in the Klamath River watershed.  These resources are 
considered tribal trust assets.  Implementation of the dam removal would, in the long term, 
benefit the trust resources and rights identified by the federally recognized tribes in the Klamath 
Basin.  

New Information  
The salmonid population modeling and water quality analysis completed for the Klamath 
Facilities Removal EIS/EIR included simulation of some of the effects of KBRA related to 
habitat restoration and water quality improvements.  The benefits described in the tribal trust 
analysis included identification of the benefits of increased access to more abundant fish and 
cleaner water for tribal communities.  The benefits to tribal communities would remain even if 
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the water quality improvements and fish populations increase more slowly due to a more limited 
fish reintroduction and stream restoration program.      

Conclusion 
Expiration of the KBRA reduces some benefits to tribal trust resources identified in the Klamath 
Facilities Removal EIS/EIR, as compared to the implementation of the KBRA and KHSA 
together.  However implementation of KHSA and dam removal continues to provide benefits, 
albeit at a lesser degree, to water quality and fisheries.  These benefits will improve the condition 
of water, aquatic, and terrestrial trust resources and rights identified by the federally recognized 
tribes.  New information on tribal trust does not result in a change relevant to environmental 
concerns. 

3.3.12 Cultural and Historic Resources 

Regulatory Framework 
For the Secretarial Determination, DOI elected to integrate compliance with Section 106 of the 
National Historic Preservation Act (NHPA) through the NEPA process, pursuant to 36 CFR 
Section 800.8(c)(1)-(4).  Consequently, the preparation of the Klamath Facilities Removal 
EIS/EIR was used to evaluate and resolve the potential adverse effects of the Secretarial 
Determination possibly resulting in the removal of the four PacifiCorp dams.  The mitigation 
measures presented in the EIS were developed for potential future use in a Programmatic 
Agreement to fulfill Section 106 compliance requirements for removal of the four PacifiCorp 
dams. 

Area of Analysis 
The area of analysis for cultural and historic resources was defined broadly as DOI elected to 
utilize the NEPA process to meet the requirements of Section 106 of the National Historic 
Preservation Act (NHPA) as allowed under 36 CFR Section 800.8(c).  An area of potential 
effects (APE) was defined pursuant to Section 106 to represent the largest potential impact areas 
of all alternatives.  The APE for the Secretarial Determination was defined as the Klamath River 
from the outlet at Keno Dam to the river’s outlet at the Pacific Ocean (approximately 250 miles 
long), and extending outward for 0.5 miles from each bank of the river, plus a 0.5-mile-wide 
corridor from the high water mark surrounding each of the four reservoirs, and all four dams and 
associated facilities. 

Prehistoric Resources 
The history of human occupation along the Klamath River extends as far back as 12,000 years 
ago, based on archaeological evidence and Indian tribes’ beliefs, traditions, and ceremonies 
(Cardno Entrix 2012). Relationships, interactions, and use of resources along the Klamath River, 
with salmon of high importance, are reflected in the documentation of cultural sites 
(approximately 650 sites), as well as in traditional and current use of the river and the area 
immediately surrounding it. Prehistoric cultural resources sites show evidence of short-term and 
long-term use in artifact scatters, camping and fishing sites, ceremonial sites, and village sites, 
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some with human burials. One large and several other Traditional Cultural Properties (a property 
with traditional cultural significance derived from the role it plays in a community’s historically 
rooted beliefs) customs, and practices (Parker and King 1998), are identified as associated with 
the Klamath River (Cardno Entrix 2012). A “riverscape” is identified along the entire length of 
the Klamath River as a potential Traditional Cultural Property composed of cultural and natural 
(salmon) resources of historical importance to the Indian tribal communities who live along the 
river (Gates 2003, King 2004). Through consultations for this study, continued ceremonial and 
traditional use of places along the Klamath River were identified as of great importance to all 
Indian tribes who use the river.  

Historic Resources  
Euroamerican exploration of the Klamath Basin began in the early 19th century with a dramatic 
influx of Euroamericans in the 1850s due to the discovery of gold in California (Cardno Entrix 
2012). Trails and roads were developed as travelers passed through or settled in the area. 
Communities sprang up, requiring supporting services such as farming, ranching, and logging. 
As mining proved less lucrative, logging and agriculture grew in importance. The Bureau of 
Reclamation’s Klamath Project was authorized in 1905, and was developed to provide irrigation 
for farmlands in the Klamath Basin. With Upper Klamath Lake and storage created by Link 
River Dam as the principle water source, Reclamation’s Klamath Project provides water to the 
Upper Klamath Basin, up river of the Four Facilities.  

Initial hydroelectric development began in the Klamath Basin in 1891 to provide electricity to 
Yreka (Klamath Hydroelectric Project 2004). Four years later, the Klamath Falls Light & Water 
Company built a generating facility on the east bank of the Link River, known as Eastside 
Powerhouse, to supply power to Klamath Falls. These ventures soon attracted competitors. By 
1912, the California-Oregon Power Company (Copco) consolidated hydroelectric development 
in the region. Subsequently, Copco built hydroelectric facilities Copco 1 and Copco 2 in 1918 
and 1925, respectively. After World War II, regional population growth prompted new 
hydroelectric power expansion such as Copco’s Big Bend (now J.C. Boyle) (1958) and Iron Gate 
(1962) developments. While Iron Gate was under construction, Copco was merged with Pacific 
Power & Light to become PacifiCorp, the current owners and managers of the Four Facilities. 
The Klamath Hydroelectric Project was identified as a historic district due to its association with 
the industrial and economic development of southern Oregon and northern California (Kramer 
2003a and 2003b). 
 
Known Cultural and Historic Resources in the APE 
Record searches and archival research were conducted for the vicinity of the APE. Previously, 
191 cultural resources surveys were conducted covering 30,746 acres (approximately 36 
percent of the APE) and more than 680 sites were identified (Cardno Entrix 2012). Most of the 
surveys were conducted around Upper and Lower Klamath Lakes and on Yurok lands with 
very little survey coverage along the river itself. The majority of the sites within the APE are 
prehistoric sites associated with Indian occupation and use of the area. These sites include 
small lithic scatters, traditional fishing sites, ceremonial sites, and large village sites. The 
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historic sites within the APE are mostly related to the development of agriculture and 
hydroelectric power.  

Impacts 
The Proposed Action would result in direct effects/impacts to J.C. Boyle Dam, Copco 1 Dam, 
Copco 2 Dam, and Iron Gate Dam, their associated hydroelectric facilities, and on the Klamath 
Hydroelectric Historic District (KHHD), which is considered eligible for inclusion on the 
National Register and California Register. The Proposed Action would include removal of J.C. 
Boyle Dam, Copco 1 Dam, Copco 2 Dam, and Iron Gate Dam and their associated hydroelectric 
facilities on the Klamath River (refer to Klamath Facilities Removal Final EIS/EIR, Chapter 2 
Proposed Action and Description of Alternatives for additional details). These four dams and a 
majority of their associated facilities are assumed to contribute to the KHHD, which is 
considered eligible for inclusion on the National Register and the California Register due to its 
role in early development of electricity and economy of the southern Oregon and northern 
California regions. All associated and related structures have yet to be evaluated but are likely to 
include such properties as miscellaneous structures that are associated with construction of the 
dams and transmission lines that may be eligible for listing on the National Register individually 
or as contributing to the KHHD. Under the Proposed Action all of the dams and associated 
facilities would be removed. 

For the purpose of NEPA and CEQA, mitigation measures that include Historic Architectural 
Building Survey/Historic Architectural Engineering Report/Historic American Landscape 
Survey (HABS/HAER/HALS) documentation could be implemented for the removal of dams 
under the Proposed Action. However the intent of Proposed Action is to fully remove the dams, 
the KHHD, and much of the context for these historic resources. Therefore documentation such 
as HABS/HAER/HALS is the only feasible form of mitigation because avoidance and 
minimization measures would not be possible. As part of a conservative analysis, it has been 
determined that implementation of mitigation measures would not reduce impacts to historical 
resources to a less than significant level.  

Under NEPA and CEQA, the Full Facilities Removal of Four Dams would cause a significant 
impact to J.C. Boyle Dam, Copco 1 Dam, Copco 2 Dam, and Iron Gate Dam, their associated 
hydroelectric facilities, and on the KHHD. After implementation of Mitigation Measure CHR-1, 
CHR-2, CHR-3, and CHR-4 impacts to the four dams and hydroelectric facilities and to the 
KHHD would remain significant and unavoidable. Mitigation Measures CHR-1broadly 
described would outline an approach for identifying, evaluating, and, where possible, minimize 
adverse effects to the KHHD.  Mitigation Measure CHR-2 broadly described would outline an 
approach for identifying, evaluating, and, where possible, minimize adverse effects to other 
historic properties.  Mitigation Measure CHR-3 calls for an approach for identifying, evaluating, 
and, where possible, minimize adverse effects to Traditional Cultural Properties (TCPs) and 
cultural landscapes for eligibility for listing on the National Register and/or California Register 
and Mitigation Measure CHR-4 requires development of stipulations and appendices in the PA 
to cover exposure, management, disposition, and treatment of human remains.  Refer to Klamath 



 
 
 
 

 

 
Klamath Facilities Removal EIS/EIR 
Supplemental Information Report 126 – March 2016 

  

Facilities Removal Final EIS/EIR Section 3.13 Cultural and Historic Resources for additional 
mitigation measure information.) 
 
The DRE or the designated lead Federal agency if the DRE is a non-Federal entity with authority 
over particular aspects of the detailed plans for the action alternatives, would continue 
consultation with Advisory Council on Historic Preservation (ACHP), SHPOs, THPOs, Indian 
Tribes and other consulting parties. In the event that the designated DRE is a non-Federal entity, 
the designated lead Federal agency will assume all responsibility to carry out the measures 
articulated herein. Up to and immediately following a decision on the proposed undertaking 
analyzed in this EIS, consultation will continue and in the short-term focus primarily on the 
development and preparation of a Programmatic Agreement (PA). The DRE will seek to execute 
the PA within one year from the issuance of a decision or as soon thereafter as is practicable. The 
purpose of the PA is to establish a process for the continued compliance with Section 106 of the 
NHPA wherein the DRE or lead Federal agency will carry out consultation for the definite plan 
on how to implement the action alternative. Such consultation, which will be established by the 
PA, prior to the approval of any activities that may directly or indirectly adversely affect historic 
and cultural resources, shall undertake planning and actions as may be necessary to avoid, 
minimize or mitigate adverse effects. 

Reservoir drawdown associated with the Proposed Action could affect/impact archaeological and 
historic sites, TCPs, and cultural landscapes that are eligible for inclusion on the National 
Register and/or California Register and possibly prehistoric and historic human remains. The 
Proposed Action includes a drawdown of the reservoirs behind the dams. The deconstruction 
process would begin by gradually drawing down the reservoirs through a controlled process 
using existing spillway gates, conveyance pipelines and canals, and diversion conduit (refer to 
additional details in Klamath Facilities Removal EIS/EIR, Chapter 2 Proposed Action and 
Description of Alternatives). Modeling studies indicate that drawdown would erode and flush 
stored sediment downstream during the three-month drawdown period. Afterwards, the river bed 
in the reservoir reaches is expected to stabilize. Once eroded from the reservoir, the fine 
sediment would continue to be suspended in the river water during the short term following dam 
removal, flowing downstream to the ocean. Large quantities of sediment would remain in place 
in the reservoirs after dam removal, primarily on areas above the active river channel. The 
remaining sediments would consolidate by drying out, resulting in a decrease in thickness. 
Following drawdown of the reservoirs, revegetation efforts would be initiated to support 
establishment of native wetland and riparian species on newly exposed reservoir sediment. 
Impacts from the drawdown potentially affecting cultural resources include erosion, changes in 
sediment, and changes in river flows. Cultural resource surveys to identify cultural resources 
were not conducted prior to inundation so, very little is known regarding the extent of cultural 
resources that would have been along the river and that would now be under water. 
 
Few cultural resource surveys have been conducted along the Klamath River below Iron Gate 
Dam to Yurok lands at the mouth of the river. Sites identified along the river between Iron Gate 
Dam to its confluence with Shasta River include: one prehistoric artifact scatter; one prehistoric 
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camp site; one prehistoric fishing locale; one prehistoric burial; one historic habitation debris 
site; one historic structural and landscaping remains site; and one historic bridge. Traditional 
use locations for ceremonies, fishing, and other purposes were identified along the river during 
consultations. Due to the controlled release of water flows during reservoir drawdowns, impacts 
to these sites are not expected, particularly below the confluence with the Shasta River, as 
increased river elevations will be minimal and these sites have been exposed to historic flows 
since their original use. Indirect impacts may result afterwards from changes in the water flows.  

The riverscape, a potentially eligible or significant cultural landscape, includes villages, hunting, 
gathering, fishing, and spiritual locations on terraces and benches along the river, as well as the 
river itself and its natural resources. The overall riverscape/cultural landscape would likely 
benefit from dam removal by restoring the river more closely to its original setting and 
facilitating the practice of important Indian traditional customs, ceremonies, and economic 
activities. However, sites associated with it could be adversely affected through erosion, 
sediment changes, artifact displacement, exposure, and vandalism. Relationships between the 
elements of the riverscape would change as the environmental and cultural setting changes from 
one of dams and reservoirs back to one of a free-flowing river. The impacts of these changes are 
not easily assessed and will likely require surveys, research and consultations with Federal 
agencies, Indian tribes, Native Americans, and other interested parties to determine the effects. 
The same can be said of other TCPs and cultural landscapes, prehistoric or historic, which have 
been identified in general terms but not yet specifically identified or recorded. 
 
Under NEPA and CEQA, reservoir drawdown would cause a significant impact to 
archaeological and historic sites, TCPs, and cultural landscapes that are eligible for inclusion on 
the National Register and/or California Register and possibly Native American and non-native 
human remains. After implementation of Mitigation Measures CHR-1, CHR-2, CHR-3, and 
CHR-4 impacts to archaeological and historic sites, TCPs, and cultural landscapes would be 
mitigated to a less than significant impact. 
 
Construction activities including use of haul roads and disposal sites for demolition debris, 
removal and relocation of recreational facilities, relocation of the City of Yreka water supply 
line, under the Proposed Action could affect/impact archaeological and historic sites, TCPs, and 
cultural landscapes that are eligible for inclusion on the National Register or California Register. 
Ground disturbing activities associated with construction activities will likely have both direct 
and indirect effects/impacts on historic properties/historical resources. The debris from the 
demolition of the dams and facilities would be hauled to disposal sites. Modifications of the 
proposed haul roads and use of disposal sites could affect/impact sites that are located along the 
haul roads and/or at the disposal sites.  
 
Under NEPA, construction activities would cause a significant impact to archaeological and 
historic sites, TCPs, and cultural landscapes that are eligible for inclusion on the National 
Register and/or California Register and possibly prehistoric and historic human remains. After 
implementation of Mitigation Measures CHR-1, CHR-2, CHR-3, and CHR-4 impacts to 
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archaeological and historic sites, TCPs, and cultural landscapes would be mitigated to a less than 
significant impact. 
 
The Transfer of Keno Dam to the DOI would likely be a beneficial effect because the facilities 
would be subject to Federal regulation. 
 
The decommissioning of the East and Westside Facilities could have adverse effects on historic 
resources or historic properties. Decommissioning of the Eastside and Westside canals and 
hydropower facilities by PacifiCorp as a part of the KHSA would eliminate the need for 
diversions at Link River Dam into the two canals. Following decommissioning of the facilities 
there would be no change in outflow from Upper Klamath Lake or inflow into Keno 
Impoundment/Lake Ewauna. Decommissioning does not typically involve deconstruction of the 
facilities. Instead, buildings and equipment that are too large to easily remove or fixed in place 
are usually fenced to prevent entry. Any deconstruction and removal of facilities would be 
analyzed in future environmental analyses.  For this reason there would be a de minimus adverse 
effect on cultural resources.  

New Information  
Cultural and historic resources were identified through archival research and record searches and 
Native American consultations for the entirety of the APE.  In addition, through archival and 
background research, consultations, and knowledge of known resources, the types of historic 
properties likely present in unsurveyed and inaccessible areas (primarily areas currently 
inundated by the reservoirs) were characterized.  No new information is known that would add to 
or change the types of historic properties known or expected to be present in the APE.  No new 
information regarding cultural resources has been identified related to the effect of dam removal, 
Keno Transfer, Eastside/Westside Decommissioning, and City of Yreka’s Water Supply Pipeline 
Relocation and Cultural and Historic Resources. 

Conclusion 
No additional information has been identified cultural and historic resources relevant to the effects of 
dam removal, Keno Transfer and Eastside/Westside Decommissioning that was not already included 
in the analysis published in the Klamath Facilities Removal Final EIS/EIR.  New information on 
cultural and historic resources does not result in a change relevant to environmental concerns. 

3.3.13 Land Use, Agricultural and Forest Resources 

Environmental Setting 
The land use area was defined as lands encompassed by the FERC boundary identified in the 
FERC EIS (2007), surrounding lands that could be affected by implementation of the Amended 
KHSA and private lands adjacent to the reservoirs and the Klamath River downstream from the 
reservoirs to the estuary that would be affected by the removal of the dams and loss of the 
reservoirs.  
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The Four Facilities that would be removed are in two counties, Siskiyou in California and 
Klamath in Oregon, and are not within any incorporated cities. The area of analysis includes the 
areas adjacent to the Four Facilities. The City of Yreka is included because its water supply 
facilities would be affected by the Proposed Action. In addition, lands downstream from the Iron 
Gate Dam that may be subject to flooding with or without the dams were identified (see Klamath 
Facilities Removal Final EIS/EIR Appendix J, “Modeled Changes to the 100 Year Flood Plain” 
for maps). 

PacifiCorp also owns approximately 8,000 acres in Klamath County and Siskiyou County that 
are associated with the Klamath Hydroelectric Project and/or included within the FERC project 
boundary. The Amended KHSA describes this property as Parcel B lands. Of these lands, 
approximately 2,000 acres are currently inundated by the reservoirs. 

According to the Amended KHSA, Parcel B lands would be transferred to the respective States 
(Oregon or California) or a designated third party, before facility removal.  Lands owned by 
the State and Federal Government would not be subject to local zoning laws and regulations. 
The transferred lands would be managed for public interest purposes such as fish and wildlife 
habitat restoration and enhancement, public education, and public recreational access. The 
Amended KHSA provides an option that would invoke the “meet and confer” provisions to 
allow for other uses. The States have no detailed plans but indicate that the approximately 
2,000 acres of inundated lands would be restored to natural conditions consistent with the 
intent of improving fisheries in the Klamath Basin.  

In addition to the above categories of lands, the Amended KHSA identifies three parcels 
(Eastside/Westside generating facilities lands) that may be transferred to DOI, near Klamath 
Falls, Oregon upon decommissioning. 

Impacts 
Activities defined in the Proposed Action would change current uses of the Parcel B lands in the 
vicinity of J.C. Boyle Dam from rural industrial to non-resource. Land use designations around 
the other reservoirs would not be changed as existing designations would be consistent with 
potential future land uses. Activities defined in the Proposed Action would not conflict with any 
applicable land use plan, policy, or regulation of an agency with jurisdiction over the project 
adopted for the purpose of avoiding or mitigating an environmental effect. 

Applicable plans and policies would not be affected by the Proposed Action, because the 
inundated lands in Siskiyou County already have zoning and land use designations that would 
not change once they are no longer inundated (Plucker 2011). In Klamath County, formerly 
inundated lands would require new land use designations and zoning, the designation of which 
would likely not conflict with any adopted plans or policies (Gallagher 2011). Private lands 
adjacent to the reservoirs would not have a land use change; however, those lands would no 
longer be adjacent to inundated land with reservoir views and that is currently used for water-
based recreational purposes. In the future other land-based recreational uses could occur on the 
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publicly owned property. Although the land use designations and zoning would not change per 
se, the functional use of the area would change and would be noticeable to the private property 
owners. 

Implementation of the Proposed Action would not involve directly converting farmland to non-
agricultural uses, would not conflict with existing zoning or Williamson Act contracts, or convert 
forest land or forest uses surrounding the reservoir.  

Dam decommissioning and removal would require the creation of temporary roads, staging areas 
and construction sites. Although existing roads provide access to the Klamath Hydroelectric 
Project facilities, new roads would be needed during deconstruction activities. Temporary 
construction roads and staging sites would also be required during dam removal activity (see 
Chapter 2). Permanent disposal sites would be needed near the dams on lands currently 
designated open space and/or conservation. Site access for restoration activities would require 
construction of temporary gravel access roads and storage pads. Because these temporary roads 
would be built on lands designated for industrial (dam) or open space use or on currently 
inundated lands, and could be returned to their original or alternate use following deconstruction, 
construction of the roads would not conflict with applicable plans and policies or otherwise cause 
a significant land use impact. 

Permanent roads associated with achieving public access to the river would be addressed as part 
of the recreation plan (mitigation measure REC-1). REC-1 describes the development of new 
comparable recreational facilities and supporting infrastructure near the banks of the Klamath 
River after dam removal.  However, those roads would not constitute a significant land use 
impact because they would not take agricultural or forest lands out of production. 

New Information  
No new information has been identified related to the effect of dam removal, Keno Transfer and 
Eastside/Westside Decommissioning on land use, agricultural, and forest resources. 

Conclusion 
No additional information has been identified relevant to land uses and the effects of dam 
removal, Keno Transfer and Eastside/Westside Decommissioning that was not already included 
in the analysis published in the Klamath Facilities Removal Final EIS/EIR.  New information on 
land use, agricultural, and forest resources does not result in a change relevant to environmental 
concerns. 

3.3.14 Socioeconomics 

Environmental Setting 
The modeling package used to assess the regional economic impacts from the expenditures 
associated with each alternative was IMPLAN (IMpact analysis for PLANning). IMPLAN is 
a commonly used, industry accepted economic input-output modeling system that estimates 
the effects of economic changes in a defined analysis area. MIG, Inc. developed the 



 
 
 
 

 

 
Klamath Facilities Removal EIS/EIR 
Supplemental Information Report 131 – March 2016 

  

IMPLAN modeling system. This analysis in the Klamath Facilities Removal EIS/EIR used 
the Version 3.0 system, which was released in November 2009.  

The Klamath Facilities Removal EIS/EIR reports regional economic total effects in terms of 
employment, labor income, and output. IMPLAN defines these parameters as follows:  

 Employment – Number of jobs, a job can be full-time, part-time, or temporary. 

 Labor Income -All forms of employment income, including employee compensation 
(wages and benefits) and proprietor income.  

 Output -Value of industry production. In IMPLAN these are annual production estimates 
for the year of the data set.  

Using IMPLAN, the evaluation of the proposed action in the Klamath Facilities Removal 
EIS/EIR presented quantified results for regional economic effects from changes in 
expenditures or revenues associated with: 

 Dam decommissioning, operation and maintenance (O&M), mitigation  
 Commercial fishing  
 Reservoir recreation  
 Ocean sport fishing  
 In-river sport fishing  
 Whitewater recreation  

 
Dam Decommissioning, Operation and Maintenance (O&M), Mitigation 

Deconstruction of the dams would result in economic effects in Siskiyou and Klamath 
Counties. Deconstruction or construction activities would create jobs and generate additional 
economic activity within the region during the period of construction. Direct effects represent 
equipment rentals, purchase of materials, and payment for labor.  

An important consideration in evaluating regional economic effects is how much money is 
spent within the region for construction supplies and equipment, and how many workers are 
employed that originate from the region. Costs for dam decommissioning were divided into 
expenditures that would be made inside and outside of Siskiyou and Klamath counties. The 
expenditures assumed to be spent within the counties were used in IMPLAN to estimate 
employment, labor income, and output from dam decommissioning. Dam decommissioning 
expenditures made outside the analysis area would have no impact on the local economy.  

Reclamation estimated total dam decommissioning costs and allocated the costs associated to 
within-region expenditures. Dam decommissioning costs assumed to be spent within the region 
are described in more detail in the Benefit Cost and Regional Economic Development (RED) 
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Technical Report (Reclamation 2012a).The analysis assumed that the onsite construction 
workforce would be hired from within the region. Some workers would be brought into the 
region from outside areas. Money from out-of-region workers spent on goods and services within 
Siskiyou and Klamath Counties contributes to regional economy, while money that originates 
from in-region workers is much less likely to generate regional economic effects because 
spending from sources within the region represents a redistribution of income and output. 

Commercial Fishing 
The estimates of gross revenue used in this analysis are based on relative projections of Klamath 
River Chinook salmon harvest provided by the Evaluation of Dam Removal and Restoration of 
Anadromy (EDRRA) model (Hendrix 2011). The EDRRA model is a simulation model that 
provides 50-year projections of Klamath River Chinook salmon escapement and harvest under 
the alternatives. The EDRRA harvest projections pertain to Klamath River Chinook salmon 
and do not distinguish between spring and fall runs. Harvest is estimated for each simulated 
year on the basis of a new Klamath River fall Chinook salmon harvest control rule 
recommended by the PFMC to the NOAA Fisheries Service in June 2011. The model allocates 
total Klamath River Chinook salmon harvest among fisheries as follows: 50 percent to tribal 
fisheries, 7.5 percent to the in-river recreational fishery (up to a maximum of 25,000 fish – 
with any surplus above 25,000 allocated to escapement), 34 percent to the ocean commercial 
fishery, and 8.5 percent to the ocean recreational fishery. The 50/50 tribal/non-tribal split is a 
“hard” allocation specified by the United States Department of the Interior (DOI) (1993). The 
remaining allocations are “soft” allocations as they represent customary practice rather than 
mandatory conditions. 

Recreation 
Depending on the recreation activity, visitors typically spend money on guide fees, food, hotels, 
restaurants, gasoline, equipment rentals, and/or other supplies required for outdoor activities. 
Any change to recreation opportunities that would result from implementation of the Proposed 
Action or alternatives would affect visitor spending and the region’s economy. Increases in 
recreation spending would be considered a positive effect and decreases would be an adverse 
effect. This recreation economic impact analysis evaluates potential changes in direct visitor 
spending for recreation activities and subsequent, secondary economic effects. Estimates for 
changes in number of visitors and daily visitor spending are needed to calculate total reduction in 
recreation expenditures. IMPLAN is used to evaluate secondary effects in the regional economy.  
The recreation activities considered included reservoir recreation, ocean sport fishing, in-river 
sport fishing, and whitewater recreation. 
 
Reservoir Recreation  
Within region reservoir recreation expenditures per visit were obtained from the recreation 
survey presented in the PacifiCorp (2004) report. The expenditure information was gathered by 
expenditure category such as accommodations, food, gas, supplies and guide fees. This analysis 
assumes an average of $15.35 per visit. Changes to average annual within region, nonlocal 
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visitor expenditures were run through IMPLAN to estimate regional economic effects associated 
with the Full and Partial Facilities Removal Alternatives. 
 
Ocean Sport Fishing  
The ocean sport fishing information is taken directly from analyses contained in Reclamation 
(2012b) and NOAA Fisheries Service (2012h). This analysis focuses on economic effects of 
expenditures for ocean sport fishing in the KMZ-CA and KMZ-OR (where the effects of 
Klamath River fall Chinook salmon abundance are largely felt). Expenditures within the region 
by resident and nonresident anglers generate economic activity measured in terms of industry 
output, labor income, and employment. A basic assumption underlying this analysis is that any 
increase in expenditures by resident anglers associated with expanded fishing opportunities 
would be accommodated by reducing expenditures on other locally purchased goods and 
services, with no net change in local economic activity. For nonresident anglers, however, 
increases in local expenditures associated with increases in local fishing opportunities would be 
accomplished by diverting money that they would otherwise spend in their area of residence. 
Thus the economic analysis focuses on nonresident angler expenditures, which represent ‘new 
money’ whose injection serves to stimulate the local economy. 
 
In-river Sport Fishing  
The in-river sport fishing information is taken directly from analyses contained in Reclamation 
(2012b) and NOAA Fisheries Service (2012g). For the in-river salmon fishery, the affected area 
includes Klamath, Siskiyou, Humboldt, and Del Norte Counties. The three California counties 
cover the current location of the in-river salmon and steelhead fisheries; Klamath County covers 
the area above the dams where salmon and steelhead could potentially recolonize under the 
action alternatives. Details regarding the methods, assumptions, and conclusions underlying this 
analysis are in the In-River Sport Fishing Economics Technical Report (NOAA Fisheries Service 
2012g). 
 
Whitewater Recreation  
The affected area for whitewater boating is defined as Jackson, Klamath, Siskiyou, and 
Humboldt Counties. Klamath River users that engage in whitewater boating recreation spend 
money in the region purchasing gas, food and drink, lodging, guide services, and other items. 
The expenditures associated with these trips generate economic activity measured in terms of 
total industry output, labor income, and employment within the four county economic region. 

Expenditures per user day are differentiated by private and commercial users, where commercial 
use is associated with the use of a whitewater boating outfitter. Whitewater boating outfitter fees 
vary among upper Klamath River and lower Klamath River trips and private and commercial 
trips. Expenditures other than outfitter fees (e.g., accommodations, food, gas, supplies, and 
shuttle services) were based on Johnson and Moore (1993) and inflated to 2012 dollars.  
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Property Values  
All else equal, the removal of the Four Facilities including loss of the reservoirs could impact 
real estate values of parcels surrounding Copco 1 and Iron Gate Reservoirs in Siskiyou County. 
Dam removal could also potentially affect the value of parcels near and adjacent to the Klamath 
River downstream from Iron Gate Dam due to improved water quality and more robust runs of 
anadromous fish. The discussion in this EIS/EIR considers potential effects on reservoir and 
riverine property values qualitatively. Studies have shown that amenities provided by proximity 
to a lake have a positive correlation with land values (See Klamath Facilities Removal EIS/EIR 
Section 3.15.3.6). Thus, the loss of reservoirs could result in declines in private land values. The 
net value of these changes, and the time over which such changes might be observed in market 
prices, is uncertain.  

In concept, to evaluate impacts on real estate values, one would collect market sales data for 
different properties with different characteristics, which would include “view amenities.” This 
data would include market values for land that had reservoir views, river views, and no views. 
All else equal, the difference in the land values for properties with different amenities would 
represent the impacts of such amenities on real estate values. This is a challenging exercise in 
thin markets, where limited data inhibit revelation of market preferences, and where other 
external factors affecting real estate markets may mask or overwhelm the effects of dam 
removal. 
 
PacifiCorp Property Taxes  
This analysis discusses effects to county property tax revenues qualitatively. PacifiCorp pays 
property taxes to Siskiyou and Klamath counties. After dam removal, the States of California and 
Oregon would assume payment of property tax assessments in the form of in-lieu fees for the 
lands underneath and adjacent to the reservoirs that will come under State management. In-lieu 
fees would be equivalent to the current assessment paid by PacifiCorp for hydroelectric 
properties, as defined by California Fish and Game Code Section 1504 and Oregon Revised 
Statutes Section 496.340. 

Impacts 
 
Dam Removal 
Construction activities associated with dam removal would increase economic output, 
employment, and labor income during the construction period in Klamath and Siskiyou counties. 
Effects from dam decommissioning expenditures would occur for one year in 2020. The costs for 
full facility removal would be approximately $178.4 million6

 
in 2012 dollars. Not all dollars 

                                                 
6 Dam removal as described in this EIS/EIR would occur from May 2019 through December 2020. For this 
socioeconomic analysis, all effects have been described in 2012 dollars to compare economic effects of alternatives. 
These costs for facilities removal should not be considered a most probable cost estimate for dam removal in 2020. 
For a more detailed analysis of the cost of dam removal please see Detailed Plan for Dam Removal – Klamath River 
Dams, July 2012. 
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would be spent within the region. Approximately $114.3 million of $178.4 million would be 
spent in Klamath and Siskiyou Counties. Dam decommissioning would support approximately 
1,400 jobs and generate approximately $60 million in labor income and $163 million in output. 
Most economic effects would be in the sector where the direct impact occurs. For dam 
deconstruction expenditures, this analysis assumes direct effects would mostly occur in the 
construction sector. 

Employment created in this sector would be full and part time jobs and include contractors and 
subcontractors directly engaged in construction operations (such as equipment operators, drillers, 
carpenters, electricians, mechanics, apprentices, skilled and unskilled laborers, truck drivers, on-
site record keepers and security guards), and any of their related office or administrative staff (in 
executive, purchasing, accounting, personnel, professional, technical activities and routine office 
functions, and supervisory employees). The Proposed Action would result in short term positive 
effects to output, employment, and labor income in the region relative to the No Action/No 
Project Alternative. Effects would only occur during the construction period. 

Operations and Maintenance of Hydroelectric Facilities 
The Proposed Action would not require any long term annual O&M expenditures for operation 
of hydroelectric facilities. As a result, there would be a decrease in expenditures in the region 
under the Proposed Action relative to the No Action/No Project Alternative. The regional 
economy would lose 49 jobs, $2.05 million in labor income and $5.19 million in output relative 
to the No Action/No Project Alternative. For reduced O&M expenditures, this analysis assumes 
direct effects would occur in the construction sector. Employment created in this sector could be 
full time or part time and include various types of jobs, such as engineer, management, and 
administrative jobs. Reduction of O&M associated with the Four Facilities under the Proposed 
Action would result in adverse, long-term economic effect on employment, labor income, and 
output in the regional economy relative to the No Action/No Project Alternative. 

Dam Removal Mitigation 
Mitigation spending after the deconstruction period could increase economic output, 
employment, and labor income in the regional economy. Spending on mitigation would occur 
within the region after construction is complete. Mitigation would generally include repaving 
roads, replanting vegetation, restoring river banks, and monitoring. Not all mitigation dollars 
would be spent within the region. Klamath County has highway, street, and bridge construction 
companies that provide asphalt and asphalt products for road construction. Siskiyou and Klamath 
counties also have county road crews. Much of the roadwork could be done by local workers and 
businesses. Local workers could also provide much of the replanting and habitat restoration 
required for mitigation.  

Mitigation spending would be temporary and would vary year by year from 2018-2025. 
Spending would increase employment, labor income and output in the region. Approximately 
220 jobs, $10 million in labor income, and $31 million in output between the years 2018-2025 
would be generated by mitigation expenditures for the Proposed Action. For mitigation 
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expenditures, this analysis assumes direct effects would occur in the construction sector. 
Employment created in this sector could be full time or part time and include construction, 
management, administrative and other types of jobs. The Proposed Action would result in 
positive, temporary effects to employment, labor income, and output during the mitigation period 
(2018-2025) relative to the No Action/No Project Alternative. 
 
After construction and mitigation activities are complete, there would no longer be increased 
spending or employment in the region as a result of the Proposed Action. Some longer term 
monitoring activities would continue, but it would be substantially less than spending during the 
construction period. Output, employment, and labor incomes within the region would largely 
return to levels prior to construction. Some wholesale suppliers, retail businesses, hotels, motels, 
and restaurants that served the influx of construction workers would have increased profits for 
potential investments, but sales would return to pre-construction levels. Mitigation activities 
would return most resources, such as roads and public utilities, to at least pre-construction 
conditions. 
 
Commercial Fishing 
Increases in commercial fishing harvests would increase fishing revenues and associated jobs, 
labor income, and output in the regional economy. The Proposed Action would restore a more 
natural Klamath River flow regime and improve and expand spawning and rearing habitat for 
salmon on the Klamath River, which would benefit salmon populations. Commercial fishing 
landings would increase because of increased salmon abundance, which would increase fishing 
revenues. The differences range from about $114,000 in KMZ-OR to $3.9 million in San 
Francisco (Reclamation 2012b, NOAA Fisheries Service 2012a). 
 
Additional employment would range from 11 to 218 jobs, labor income would increase between 
$0.06 million to $2.56 million, and output would increase from $0.13 million to $6.6 million 
compared to the No Action/No Project Alternative. Most employment, labor income, and output 
effects would occur in the agricultural sector of the regional economy. Employment created in 
this sector could be full time or part time and include various types of services, such as fishing, 
provision of fuel, bait, and ice, and other supporting jobs. Increases in fish landings and revenues 
under the Proposed Action would have a long term, positive impact on employment, labor 
income and output in the regional economy relative to the No Action/No Project Alternative. It is 
also important to note that the Proposed Action would reduce the incidence of low abundances 
and associated adverse economic impacts on the troll fishery. 
 
Reservoir Recreation  
Dam removal would eliminate in-reservoir recreation activities, which could reduce recreational 
expenditures and affect employment, labor income, and output in the regional economy. Under 
the Proposed Action, dam removal would eliminate reservoir recreation activities in the short and 
long term. This analysis assumes the loss of recreation at Copco 1, Iron Gate, and J.C. Boyle 
Reservoirs under the Proposed Action relative to the No Action/No Project Alternative.  
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This analysis assumes an average annual reduction of 40,901 visits under the Proposed Action 
relative to the No Action/No Project Alternative. The change in average annual expenditures 
would be a reduction of $627,838. Most employment, labor income, and output effects would 
occur in the services sector. Employment affected in this sector could be full time or part time. 
Lost reservoir recreation would be a long term adverse effect to the regional economy under the 
Proposed Action relative to the No Action/No Project Alternative. 
 
Ocean Sport Fishing  
Changes to ocean sport fishing recreation opportunities could affect recreational expenditures in 
the regional economy. Increased salmon populations would attract more ocean recreational 
fishing effort, which would increase spending in the regional economy. Klamath Facilities 
Removal EIS/EIR summarizes annual salmon fishing effort (in total and by nonresident anglers) 
and nonresident angler expenditures for the Proposed Action (Reclamation 2012b, NOAA 
Fisheries Service 2012h). 
 
The Proposed Action would support and increase in regional activity because of increased angler 
expenditures. Most employment, labor income, and output effects associated with ocean sport 
fishing would occur in the services sector. Employment created in this sector could be full time 
or part time. Recreational expenditures for ocean sport fishing would increase under the 
Proposed Action relative to the No Action/No Project Alternative, which would increase 
employment, labor income and output in the region. Effects would be long term. 
 
In-River Sport Fishing  
Changes to in-river sport fishing opportunities associated with dam removal could affect 
recreational expenditures in the local economy. Annual salmon fishing effort on the Klamath 
River is estimated at 26,578 angler days under the Proposed Action. The portion of this effort 
attributable to nonresident anglers is 17,036 angler days. Expenditures in the region by 
nonresident anglers are estimated at $1.789 million (2012 dollars). The annual increase in 
nonresident expenditures under the Proposed Action relative to Alternative would be $127,000.  
 
The Proposed Action would result in increased numbers of steelhead spawners and provide 
conditions conducive to establishment of a steelhead fishery above Iron Gate Dam (Hamilton et 
al. 2010). However, because these changes were not quantified, it is not possible to quantify the 
effects of the Proposed Action on the steelhead fishery. However, expansion of that fishery 
would likely generate additional expenditures, jobs, labor income, and output in the regional 
economy. 
  
The Proposed Action would result in increased abundance and distribution of redband trout in 
Upper Klamath Lake and its tributaries and a potential seven-fold expansion of the fishery 
below Keno Dam (Buchanan et al. 2011). The effects of this increase could not be quantified 
with available data but would likely yield a notable increase in economic impacts, given the 
size of the potential increase in the fishery noted.  
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Whitewater Boating  
On the upper Klamath River, the average number of days with acceptable flow conditions for 
whitewater boating in the Hell’s Corner Reach would decrease under the Proposed Action. The 
Hell’s Corner Reach is somewhat unique in the project area in that it provides Class V rapids 
during the late summer months. Analysis of predicted hydrology modeling shows that the 
average number days with acceptable flows for primarily commercial whitewater boating on the 
Hell’s Corner Reach are estimated to decline significantly. The combination of the decline in the 
number of days with acceptable flows, particularly during the three months when most of the use 
is observed (June, July, and August), and the lack of consistency and predictability of days with 
acceptable flows could make it more challenging for outfitters to continue offering trips for this 
reach of the Upper Klamath River in the future, and to a lesser extent also make it more 
challenging for private users to engage in whitewater boating activities. Therefore, it is assumed 
whitewater boating activity on the upper Klamath River would be negatively affected under the 
Proposed Action for the long term.  
 
The economic analysis for the lower Klamath River assumes that there would not be a 
measurable change in visitation levels for whitewater boating on the lower Klamath River after 
dam removal. Whitewater boaters would continue to spend money in the local economy. 
Expenditures would be similar to existing levels described for the No Action/No Project 
Alternative.  

The loss of whitewater boating activity on the upper Klamath River (primarily the Hell’s Corner 
Reach) would result in losses in expenditures and regional economic activity in the local region 
as compared to the No Action/No Project Alternative. Annual losses would begin in 2020. The 
difference in total average annual user days between the Proposed Action and the No Action/No 
Project Alternative was estimated at 2,706 user days. The difference in average annual lost 
expenditures between the Proposed Action and the No Action/No Project Alternative was 
estimated as $701,170. Most employment, labor income, and output effects associated with 
whitewater boating would occur in the services sector. Employment created in this sector could 
be full time or part time. Reduced whitewater boating expenditures would result in long term 
adverse effects to the regional economy under the Proposed Action relative to the No Action/No 
Project Alternative. 
 
Indian Tribes  
Dam removal would increase the harvest of fish for subsistence purposes, cultural practices, and 
commercial uses by Indian Tribes residing on the Klamath River (and perhaps by the Hoopa 
Valley Tribe, which resides on the Trinity River). Tribal harvest opportunities for Chinook, 
Pacific lamprey and steelhead are expected to increase in varying degrees under the Proposed 
Action relative to the No Action/No Project Alternative. Removal of the reservoirs behind the 
dams would reduce or eliminate the incidence of late-summer, toxigenic phytoplankton blooms 
that have prompted postings of public health advisories in the Hydroelectric Reach and further 



 
 
 
 

 

 
Klamath Facilities Removal EIS/EIR 
Supplemental Information Report 139 – March 2016 

  

downstream on the Klamath River. These water quality improvements would have beneficial 
effects on tribal cultural practices in the affected areas.  
 
PacifiCorp Hydroelectric Service  
Removal of the Four Facilities could result in increased energy rates for PacifiCorp customers. 
PacifiCorp has added an approximately 2 percent surcharge to customer rates in Oregon and 
California to cover costs of dam removal. Under the Klamath Hydroelectric Settlement 
Agreement (KHSA), ratepayer liability is capped at $200 million, prorated between PacifiCorp’s 
customers in Oregon (up to $184 million) and California (up to $16 million). The Oregon Public 
Utility Commission and California Public Utility Commission issued rulings that approved dam 
removal surcharges for PacifiCorp customers in Oregon and California (OPUC 2010, CPUC 
2011). Under the Proposed Action, customer rates would not likely increase above the existing 
surcharges as a direct result of dam removal costs.  
 
Property Values and Local Government Revenues  
Removal of the Four Facilities could affect property values of parcels near Copco 1 and Iron 
Gate Reservoirs. Private parcels with partial reservoir views, frontage/access or with river views 
subsequent to the action could be affected by the Proposed Action.  

To address issues specific to the Proposed Action, the two valuation impact studies for private 
parcels at Copco 1 and Iron Gate reservoirs were completed, one in March 2011 (Bender 
Rosenthal Inc. 2011) and a second in June 2012 (Bender Rosenthal Inc. 2012). The studies 
looked at three baseline dates of property values; the June 2012 study reported on December 
2004 and December 2006 dates of value and the March 2011 study reported on an April 2008 
date of value.  

The studies included private parcels with reservoir views of Iron Gate Reservoir and private 
parcels with reservoir views and frontage on Copco 1 Reservoir. These two groups of properties 
could be affected by dam removal due to a change in either reservoir view or frontage after the 
dams are removed. Parcels were excluded from the initial list of potentially impacted properties 
if they were (1) publicly owned; (2) PacifiCorp owned; (3) had no assessed value; (4) in an area 
influenced by river (i.e., had river views prior to dam removal, and would therefore not be 
impacted by losing a reservoir view); and/or, (5) above the reservoir ridge (i.e., too far from the 
reservoirs to be affected by dam removal). Based on these criteria, the study identified 1,467 
parcels that potentially could be affected by the removal of Iron Gate and Copco 1 reservoirs 
(Bender Rosenthal Inc. 2011). Of the 1,467 parcels, about 46 percent (668) were determined to 
have a measurable effect from dam removal. Parcels determined not to have a measurable impact 
from dam removal included those that were larger than 50 acres, located east of Copco Bridge 
(i.e., parcels with river frontage under existing conditions), determined unbuildable, or had no 
view of the reservoirs. Table 3.15-52 shows potentially affected private parcels by land use 
category. A majority of the applicable private parcels are vacant residential land and single-
family residential. The assessed land value of the potentially affected parcels was about $9.0 
million (Bender Rosenthal Inc. 2011).  
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While the Bender Rosenthal Inc. reports (2011, 2012) used data from individual parcels, the 
appraisal was completed for groups of parcels based on common attributes and/or physical 
characteristics. Parcels were grouped according to water-frontage, access (property access by 
paved road as well as to utilities), and location. To evaluate the impact of dam removal on 
private properties around Iron Gate and Copco 1 reservoirs, this study used a before dam 
removal condition and a hypothetical after dam removal condition. The after dam removal 
condition assumed that the dams were removed and the river had returned to its original channel 
with the land under the reservoirs restored to its native condition. It is anticipated that land 
values would reach a low point soon after the reservoirs were drained and that they would 
progressively increase in value over time until the terraces above the river are revegetated and 
the river channel is fully recovered. The differences in land value through time in this interim 
period could not be quantified, and the amount of time it would take for a fully recovered river 
channel to develop is unknown, but would likely take years.  

The valuation assessment considered reservoir frontage in the before dam removal condition to 
change to river view in the after dam removal condition. Similarly, reservoir view in the before 
dam removal condition was assumed to change to no reservoir view or river view in the after 
dam removal condition. Each of these comparisons was completed for 2004, 2006, and 2008. 
The study identified a discount in land value based on reservoir view to no view and reservoir 
frontage to river view. However there was only a very limited amount of data for the three years 
examined. 
 
Riverine water quality improvements are likely to have little effect on the value of reservoir 
parcels, which are not generally expected to become riverfront properties after dam removal. 
Available data are insufficient to quantify such short-and long-term effects. Riverine parcels in 
areas downstream from Iron Gate Dam that experience detectable improvements in water quality 
and/or fish availability may experience positive changes in value. However, available data are 
insufficient to quantify such effects (DOI 2012a).  

Reservoir real estate values are expected to decline in the short term due to adverse landscape 
changes associated with dam removal. This loss in value may be partially offset over the long 
term as barren landscape becomes revegetated open space. However, some of this loss would be 
permanent as a shift from reservoir view to no view or from reservoir frontage to river view 
would make a parcel less desirable.  

Changes in real estate values around Copco 1 and Iron Gate Reservoirs and downstream from 
Iron Gate Dam could affect property tax revenues to Siskiyou County. In the short term, if 
reservoir property values decline, there could be adverse effects on property tax revenues to 
Siskiyou County. In the long term, if some reservoir land values permanently decline, Siskiyou 
County property tax revenues might decline relative to the No Action/No Project Alternative, 
assuming nothing else changes that might impact property tax revenues (e.g., tax rates). If 
riverine property values downstream from Iron Gate Dam increase in the long term, tax revenues 
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to Siskiyou County could increase and at least partially offset the loss of tax revenues associated 
with the decline in reservoir property values. Effects on property values are uncertain in the long 
term; therefore, it is unknown how property tax revenues would be affected.  

Removal of the Four Facilities could affect property tax revenues to Siskiyou and Klamath 
Counties from PacifiCorp. PacifiCorp owns property around the reservoirs and pays property 
taxes annually to Siskiyou and Klamath Counties. PacifiCorp pays in the range of $290,000 to 
$305,000 in property taxes on land attributable to hydroelectric facilities at Copco and Iron Gate 
Dams and about $132,000 in property taxes for land attributable to hydroelectric facilities at J.C. 
Boyle Dam. Under the Proposed Action, the States would assume ownership of these lands and 
PacifiCorp would not pay property taxes on the relinquished land to the counties.  

The States of California and Oregon would pay in-lieu payments on the transferred land. In 
California, in-lieu fees would be equivalent to the current assessment paid by PacifiCorp for 
hydroelectric properties, as required by California Fish and Game Code Section 1504. To make 
in-lieu payments to counties, the California legislature has to authorize payments. It is unknown 
if the California legislature would authorize payments in future years. Lost tax revenues to 
Siskiyou County would be an adverse economic effect. Similar to California, Oregon law (State 
Wildlife Fund Section 496.340) requires the State to pay the current assessed value on 
transferred lands. The State Department of Revenue can review and revise assessed values if it is 
determined substantially incorrect. 
 
The loss in tax revenue from PacifiCorp owned lands would impact the regional economy. 
However, if Siskiyou and Klamath Counties receive in-lieu payments of equal value to 
PacifiCorp property tax payment, there would be no net effect to county revenues under the 
Proposed Action relative to the No Action/No Project Alternative.  

Construction worker spending could increase sales and use tax receipts in Siskiyou and Klamath 
Counties. Construction crews for dam removal in Siskiyou County would purchase goods and 
services from local restaurants and stores, which would increase sales tax revenues for the 
county. Sales and use tax revenues are an important receipt for Siskiyou County to fund general 
government, health, and social programs. In 2010, sales tax in Siskiyou County was 8.25 percent 
(BOE 2010a). Some workers that are brought to the area would stay in hotels, motels, or 
campgrounds, which could also produce additional sales tax for the county. For workers staying 
in hotels or motels, the county could receive additional hotel-motel tax. From 2000 through 
2010, hotel-motel tax made up an average of 2.7 percent of Siskiyou County tax receipts. As a 
result of construction worker spending, county tax revenues would increase during the 
construction period. Oregon has a hotel-motel tax but does not have a general sales tax, so effects 
on tax receipts would be more limited in Klamath County. Construction worker spending would 
be a temporary and positive effect to Siskiyou County and to a lesser extent Klamath County 
under the Proposed Action relative to the No Action/No Project Alternative.  
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Changes in visitation for recreation activities could affect sales tax revenues. Similar to 
construction worker spending, increased visitation to the counties offering recreation activities 
would increase sale tax revenues within the counties. Any adverse effects on visitation 
expenditures would decrease sales tax revenues. Changes in sales tax revenues would affect 
funding for county programs, such as health, education, social services and other programs 
funded through sales taxes. For increases in in-river recreation activities and ocean fishing, 
increases in sales tax revenues would be a long-term and positive effect. Decreases in reservoir 
recreation in Siskiyou County could reduce sales tax revenues, which would be a long-term and 
adverse effect of the Proposed Action relative to the No Action/No Project Alternative. 
Reductions in whitewater boating expenditures would also be a long term, adverse effect to 
county sales tax. The net effect to sales tax revenues from changes in recreation expenditures is 
unknown.  
 
Eastside and Westside Facilities – Programmatic Measures  
Minor construction would be required to decommission the facilities; therefore, there would 
not likely be any regional economic effects. PacifiCorp would no longer need to operate the 
facilities, which would reduce some employee hours required for operations and maintenance. 
This would not be a substantial effect.  

City of Yreka Water Supply Pipeline Relocation – Programmatic Measures  
Construction activities associated with the City of Yreka Water Supply Pipeline could increase 
economic output, employment, and labor income during the construction period in Siskiyou 
County. Construction of the City of Yreka Water Supply Pipeline would temporarily increase 
employment, labor income and output in Siskiyou County. Local construction firms would likely 
have the skills available for this construction effort; therefore, the majority of the regional 
economic effects would occur in the county. Increased employment and spending would have 
secondary impacts as inputs are purchased locally and construction workers spend a portion of 
their income in the region. This would be a temporary effect. 

New Information  
The economies of Siskiyou and Klamath counties have improved somewhat since the Klamath 
Facilities Removal EIS/EIR analysis.  For the most part, the analysis in the EIS/EIR was based 
on economic data from 2009.  According to the National Bureau of Economic Research, the 
Great Recession ended in June of 2009 (NBER 2010).  Since the end of the Great Recession, 
indicators such as unemployment and total personal income by county have improved.   

Unemployment rates in 2009 and 2010 were the highest that Siskiyou County has experienced in 
the past 20 years (California Employment Development Department [EDD] 2010). Klamath 
County has also had consistently higher unemployment rates than the State. The 2009 
unemployment rate was the highest of the 12-year period (Oregon Employment Department 
2010). Since that time, the unemployment rate in Siskiyou County improved from a high of 
16.8% in December of 2009 to approximately 11.4% in March of 2016 (Bureau of Labor 
Statistics 2016). The unemployment rate for Siskiyou County still trends higher than California 
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overall; the California unemployment rate was 5.4% in March of 2016 (Bureau of Labor 
Statistics 2016). Similarly, the Klamath County unemployment rate decreased from a high of 
13.9% in December of 2009 to 8.1% in December of 2015 (Bureau of Labor Statistics 2016). 
Similarly in Klamath County the unemployment rate still trends higher than Oregon overall; the 
Oregon unemployment rate was 4.5% in March of 2016 (Bureau of Labor Statistics 2016).  

Table 7. Unemployment Rates 
Location Unemployment7 

 December 2009 March 2016 

Oregon 11.0% 4.5% 

Jackson County, OR 11.9% 6.0% 

Klamath County, OR 13.9% 7.6% 

California 12.4% 5.4% 

Siskiyou County, CA 16.8% 11.4% 

Humboldt County, CA 11.1% 5.3% 

 

Another broad measure of economic strength for a county is total personal income (TPI).  TPI 
for a county consists of the income that persons in that county from labor, land, and capital used 
in current production and personal current transfer receipts8.  In 2004, the TPI of Siskiyou was 
$1,219,635,0009 and ranked 45th in the state (BEA 2015b).  In 2014, Siskiyou had a total 
personal income of $1,614,315,000 (Bureau of Economic Analysis (BEA) 2015b). This TPI 
ranked 45th in the state and accounted for 0.1 percent of the state total.  In 2004, Klamath 
County had a TPI of $1,667,336,000 (BEA 2015a). This TPI ranked 16th in the state and 
accounted for 1.3 percent of the state total. In 2014, the TPI of Klamath was $2,183,329,000 and 
ranked 16th in the state (BEA 2015a).  Both Siskiyou County and Klamath County have 
improved TPIs since 2004 and have maintained the relative TPI ranking to the other counties in 
their respective state.  This suggests that the economies maybe improving similarly to the other 
counties in their region and state.   

                                                 
7 Unemployment rate from March 2015 as reported at Bureau of Labor Statistics (BLS 2016). 
8 According to Bureau of Economic Analysis, personal current transfer receipts are benefits received by persons for which 

no current services are performed. They are payments by governments and businesses to individuals and nonprofit institutions 
serving individuals (Bureau of Economic Analysis 2016) . 

9 TPI have not been adjusted for inflation.   
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The economic indicators in the primary areas of analysis for dam removal, Siskiyou County, 
California and Klamath County, Oregon suggest improvement or similar conditions exist in the 
regional economy when compared with the 2009 economic data used for the Klamath Facilities 
Removal EIS/EIR analysis.  This suggests that the Klamath Facilities Removal analysis related 
to loss of jobs and loss of tax revenue is still applicable and that the impacts enumerated in the 
economic analysis for loss of dam operation and maintenance activities at the hydrologic 
facilities, reservoir recreation, decrease in property values near the reservoirs, and loss of local 
government revenues can now be more readily absorbed by the regional economy.  The 
economic gains from construction jobs related to dam removal and mitigation remain beneficial 
to the same extent as described in the Klamath Facilities Removal EIS/EIR.   
 
Commercial fishing and in-river fishing remain beneficial however the expiration of KBRA the 
fish focused restoration and reintroduction actions planned for the upper basins may be reduce 
somewhat.  The fish population modeling done without KBRA restoration actions indicates that 
the increase of Chinook salmon with dam removal will likely be 10 to 12% less.  Similarly the 
economic benefit expected in the commercial and in-river fishery will be more modest.   
 
In addition to Siskiyou County and Klamath County some white water recreation occurs in 
Jackson County, Oregon and Humboldt County, California.  These counties have also 
experienced improving employment. (Table 3).  The region as a whole has experienced some 
recovery from the recession that ended in 2009.  

Conclusion 
New economic data for the four counties most likely to experience some economic effects 
remains similar in magnitude or improved compared to the baseline economic data used in the 
Klamath Facilities Removal EIS/EIR.  New information on economics does not result in a 
change relevant to environmental concerns. 

3.3.15 Environmental Justice 

Environmental Setting  
Four factors were used to determine if there were a disproportionate number of low-income 
individuals in the area of analysis: income, poverty, substandard housing, and unemployment. It 
was found that the area of analysis does not have disproportionately more substandard housing 
than Oregon or California; therefore no low income individuals were identified on this basis. 
Data does show that there are disproportionately more individuals with low incomes, living in 
poverty, or unemployed at a county level relative to the State(s).  The counties in the area of 
analysis all have greater percentages of American Indians than California and Oregon as a 
whole.  Data indicate that any impacts from the Proposed Action could disproportionately affect 
Indian Tribes and low income and minority residents of Siskiyou County, California and 
Klamath County, Oregon in the area of analysis. 
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Impacts 
The construction activities related to dam removal for the area of analysis could impact 
environmental justice communities.  Residents of Siskiyou and Klamath counties and tribal 
people could experience increased traffic, noise and air emissions.  As such, county residents and 
tribal people would be disproportionately affected by construction activities. 

The sediment release and short-term water quality impacts could have human health implication 
for those practicing subsidence fishing and traditionally practices such as religious ceremonies 
and basket making in the Klamath River.  Due to the limited time and the constituents likely to 
be mobilized during drawdown, the analysis concluded that the sediment release would not cause 
increases in concentrations of inorganic and organic contaminants that would adversely affect 
beneficial uses, be toxic to humans, or result in bioaccumulation in the Lower Basin. As such, 
county residents and tribal people would not be disproportionately affected by the release of 
sediment in the short term. 
 
Also related to environmental justice, the removal of facilities could eliminate certain jobs 
related to operation and maintenance of the PacifiCorp facilities (49 jobs), reservoir recreation (4 
jobs) and whitewater boating operation (14 jobs).  Dam removal would also create jobs within 
the in-river fishing industry (3 jobs) and construction related jobs (1,400 jobs).  On balance, the 
loss of jobs associated with the Proposed Action would not be a disproportionately high and 
adverse impact on low income populations.  
 
The Facilities Removal analysis also looked at the impact to social programs caused by the 
potential reduction in tax revenue from real estate adjacent to the reservoirs and the taxes 
collected for PacifiCorp operations.   It is speculative to quantify short-and long-term impacts on 
county social programs because many of these programs receive funding from the State and 
Federal Governments in addition to county funds.  If funding to social programs is reduced, 
effects would disproportionately affect low income county residents. 
 
The Klamath Facilities Removal EIS/EIR also looked at the long-term effect to environmental 
justice communities from improved water quality and increased numbers and access to salmon.  
These benefits provided local environmental justice communities improved access to subsistence 
fishing as well as provided tribal communities better quality water in which to practice 
traditional activities.  

New Information  
The small changes in the hydrology related to the flow regime expected under the Joint 2013 
Biological Opinion may change the drawdown expected during dam removal.  However these 
slight changes in the sediment release downstream would not alter the likely chemical 
composition of the sediment as characterized through sediment testing.  Even given this new 
information, the release of sediment in the short term from dam removal would not 
disproportionately affect tribal or county residents. 
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The 2014 American Communities Data for Siskiyou County and Klamath Counties has come 
available and is provided below: 
 

Table 8.  2014 Demographic Information for Siskiyou and Klamath Counties 
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California 37,253,956 57.6 6.2 1.0 13.0 0.4 17.0 4.9 37.6 

Siskiyou County 44,900 84.7 1.3 4.0 1.2 0.2 3.3 5.3 10.3 

Oregon 3,831,074 83.6 1.8 1.4 3.7 0.3 5.3 3.8 11.7 

Klamath County 66,380 85.9 0.7 4.1 0.9 0.1 4.1 4.1 10.4 
Source: U.S. Census Bureau 2010, U.S. Census Bureau 2014. 

For the most part, the demographic composition of these counties remains very similar to the 
characteristics used in the Klamath Facilities EIS/EIR.  The American Indian and Alaska Native 
population increased slightly in 2014 in Siskiyou and Klamath Counties and remains higher than 
the percentage represented in the states of California and Oregon.    

The economy of Siskiyou and Klamath counties has improved somewhat since the Klamath 
Facilities Removal EIS/EIR analysis.  Please see Section 3.3.14 Socioeconomics for a robust 
discussion on New Information relevant to economics. 

The economic indicators in the primary areas of analysis for dam removal, Siskiyou County, CA 
and Klamath County, OR suggest improvement or similar conditions exist in the regional 
economy when compared with the 2009 economic data used for the Klamath Facilities Removal 
EIS/EIR analysis.  This suggests that the Klamath Facilities Removal analysis related to loss of 
jobs and loss of tax revenue is still applicable and that the impacts enumerated in the 
environmental justice analysis can now be more readily absorbed by the regional economy.  The 
economic gains from construction jobs and in-river recreation remain beneficial and may to 
some extent offset some of the adverse effects.    
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The salmonid population modeling that was completed for the Klamath Facilities Removal 
EIS/EIR incorporated some of the effects of habitat restoration related to the KBRA.   The 
benefits described in the environmental justice analysis included the benefits that increased 
access to more abundant fish populations would have for tribal communities.  These benefits to 
tribal communities would still occur if the fish populations increase more slowly due to a more 
limited fish reintroduction and stream restoration program.    

Conclusion 
New hydrologic data, demographic data, economic data, and fisheries data for the area of 
analysis most likely to experience effects from dam removal and which also contains 
environmental justice communities remain similar in magnitude to that used in the Klamath 
Facilities Removal EIS/EIR.  New information on environmental justice does not result in a 
change relevant to environmental concerns. 

3.3.16 Population and Housing 

Environmental Setting 
The area of analysis includes a combination of urban and rural communities.  The area of analysis 
also includes the residential rural areas immediately near the Copco 1 and 2 Dams and just upstream 
of the J.C. Boyle Dam.  Effects considered for this resource area would be related to availability of 
housing for non-local construction workers and whether the use of housing by construction workers 
would impact the local housing market. 

Impacts 
Significant impacts on population and housing would result if the project resulted in substantial 
population growth in the area of analysis.  Population growth in a community is “substantial” if it 
would result in housing needs exceeding the number of housing units projected to be available and 
affordable.  The housing in the area analyzed, Hornbrook and the City of Yreka in California and 
Klamath Falls and Medford in Oregon and the unincorporated near Copco 1 and 2 Dams and just 
upstream of the J.C. Boyle Dam, was shown to have adequate available rental housing.   

New Information 
Since the publication of the Klamath Facilities Removal EIS/EIR, 2010 to 2014 American 
Community Survey 5-Year Estimates has been made available.   Table 4 contains the key 
demographic data for the population centers most likely to house construction workers for 2014 
and the original 2010 data.  The housing inventory slightly increased in Klamath Falls, Oregon 
and Yreka, California and slightly decreased in Medford, Oregon.  Overall the vacancy rate for 
rental properties slightly increased since the analysis presented in the Klamath Facilities 
Removal EIS/EIR.   The inventory and the occupancy rates are very similar to that found in the 
2010 census data.      

Table 9.  Housing Inventory and Vacancy Rate 

Location Housing Housing Percent Vacancy Vacancy Change 
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Units 2014 Units 2010 Change Rates 2014 Rates 2010 

Klamath 
Falls, OR 

10,248 9,595  
 

+6.8% 11.1% 11% +.1% 

Medford, 
OR 

32,279 32,430  
 

-0.5% 8% 7.2% +.8% 

Yreka, CA 3,589 3,394  +5.7% 9.6% 7.6% +2.0% 

  

Conclusion 
New demographic data for the three communities most likely to house construction workers 
remains similar in magnitude to that used in the Klamath Facilities Removal EIS/EIR.  New 
information on population and housing does not result in a change relevant to environmental 
concerns. 

3.3.17 Public Health and Safety, Utilities and Public Services, Solid Waste, 
Power 

Environmental Setting 
The analysis of public health and safety, utilities and public services, solid waste, and power 
focuses on public services in region of the hydroelectric reach included Klamath County, Oregon 
and Siskiyou County, California.  

Impacts 
The analysis of the alternatives on public health and safety included evaluation of the impact to 
police, fire, and other emergency response times and effectiveness; whether the alternatives and 
construction activity would restrict access to emergency centers or evacuation routes, and 
whether the project or its construction would directly create or increase the risk posed by an 
existing hazard. 
 
The analysis of utilities and public services include potential impacts on electricity, natural gas, 
water supplies, stormwater management, wastewater, solid waste, telecommunications, public 
roads, police, and fire services. The power analysis examines the potential impacts on existing 
power facilities and the resulting loss of power production. 

New Information  
No new information has been identified related to the effect of dam removal, Keno Transfer and 
Eastside/Westside Decommissioning on recreation. 
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Conclusion 
No additional information has been identified on public health and safety, utilities and public 
services, solid waste, and power relevant to the effects of dam removal, Keno Transfer and 
Eastside/Westside Decommissioning that was not already included in the analysis published in 
the Klamath Facilities Removal Final EIS/EIR.  New information on public health and safety, 
utilities and public services, solid waste, and power does not result in a change relevant to 
environmental concerns. 

3.3.18 Scenic Quality 

Environmental Setting 
In terms of scenic quality, BLM’s VRM methodology classifies public land as either Class A, B, 
or C scenic quality (inherent scenic attractiveness), with A being the most distinctive and Class C 
being the most common, in terms of variety of key factors such as; color, water, vegetation, 
landform, influence of adjacent scenery, scarcity, and cultural modifications (BLM 2007). 
Analysis by the Lead Agencies concluded that all of the project area would be contained within 
Class A landscapes or a highly distinctive scenic landscape.  The VRM analysis also classified 
the action area as an area of high visual sensitivity because recreational sightseers are highly 
sensitive to changes in visual quality, public interest and controversy created in response to 
proposed activities, portions of the area of analysis are within the viewshed of residential areas, 
and most of the Klamath River has been designated under the National WSRA.   

Impacts 
The analysis primarily entails the identification and description of changes to scenic resources in 
the landscape.  Scenic quality is the essential resource that supports the recreational activity of 
“sightseeing” recreation. Other potential aesthetic impacts associated with odor, noise and 
physical contact. 

The impact analysis looked at the short-term and long-term effect of dam removal.  In the short-
term prior to revegetation of the reservoir sites adverse effects were expected to view-sheds and 
recreational vantage points.   In the long-term return of the area to a free-flowing river and 
removal of facilities that do not blend with the surrounding natural environment could have 
beneficial effects however the loss of some historical structures could have adverse effects to the 
visual landscape.    

New Information 
No new information has been identified related to the effect of dam removal, Keno Transfer and 
Eastside/Westside Decommissioning on recreation. 

Conclusion 
No additional information has been identified on scenic quality relevant to the effects of dam 
removal, Keno Transfer and Eastside/Westside Decommissioning that was not already included 
in the analysis published in the Klamath Facilities Removal Final EIS/EIR.  New information on 
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public health and safety, utilities and public services, solid waste, and power does not result in a 
change relevant to environmental concerns. 

3.3.19 Recreation 

Environmental Setting 
Rivers, streams, and lakes are common throughout the mountainous landscape, and grasslands 
exist in the high plateau areas of the region.  A large number of public lands are in the region, 
including five national forests, five National Wildlife Refuges, one national park, one joint 
national and State park, and two national monuments. These areas provide sightseeing, camping, 
hiking, fishing, wildlife viewing, and other recreational opportunities. In addition, a number of 
the lands have rivers or river segments designated as Wild and Scenic Rivers (WSRs). 

A number of rivers cross the region, including four rivers designated as WSRs, Sycan River, 
Smith River, and Trinity River. Portions of the Klamath River, are designated as Wild and 
Scenic under Section 2(a)ii of the Wild and Scenic Rivers Act. Other rivers in the Klamath Basin 
include the Salmon River, Scott River, and Clear Creek. These rivers provide a variety of 
recreational opportunities, including sightseeing, fishing, and whitewater boating. 

Impacts 
This discussion of environmental effects considers the implications of the Proposed Action on 
the potential changes to river-and reservoir-based recreation opportunities, activities, and settings 
within the area of analysis.  The analysis assessed both short-term and long-term effects on 
access, flow-dependent recreational activities, recreational fishing, and other recreational 
activities associated with the existing Klamath River corridor and reservoir recreational facilities 
within the study area. 
 
The impacts analyzed temporary construction impacts related to dam removal from restricted 
access and increased noise and dust.  General construction activities would temporarily impact 
recreation use in the action area.    
 
The analysis also looked at permanent effects to reservoir recreation facilities, reservoir and lake-
based recreation, white water rafting, and water-contact-based recreation.  With the loss of the 
reservoirs, recreation associated with these waterbodies was negatively impacted.  White water 
rafting in the action area especially in the Hell’s Corner reach would also be permanently 
impacted as the flow regime would permanently impact that reach such that Class IV+ rapid in 
late summer would not occur.   Another permanent change to the nature of recreation would be 
that water-contact-based recreation would likely benefit from the reduce instances of certain 
algae that produce microcystin toxin which has been associated with public health risks for 
recreational water use.     
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Additionally, this section included a Wild and Scenic River that provided an assessment of the 
effects of full facilities removal on each of the four resources specified in the WSR Act Section 
7(a) (fish, wildlife, scenery, and recreation river values).    

New Information  
The implementation of the 2013 Joint Biological Opinion would have a similar effect on the 
number of recreation days for white water boating and fishing in the Klamath River as would 
KBRA Flows.   Major trends such as significant losses of flat water fishing opportunities on the 
hydroelectric reservoirs and the loss of the Hell’s Corner peaking flows would be similar in 
magnitude.  However the 2013 Joint Biological Opinion does have slightly increased flows in 
dry water year types in July and August (Table 3).  This would lead to slightly more recreational 
days for white water boating in the Klamath River under the 2013 Joint Biological Opinion.  

Conclusion 
The implementation of the 2013 Joint Biological Opinion would have similar effects on 
recreational days as KBRA Flows.  No additional information has been identified on recreation 
relevant to the effects of dam removal, Keno Transfer and Eastside/Westside Decommissioning 
that was not already included in the analysis published in the Klamath Facilities Removal Final 
EIS/EIR.  New information on recreation does not result in a change relevant to environmental 
concerns. 

3.3.20 Toxic/Hazardous Materials 

Environmental Setting 
This section describes impacts related to the presence and/or use of hazardous, toxic, and 
radiological waste (HTRW) within the area of analysis for the Proposed Action and alternatives.  
A database search and research of any information related to the PacifiCorp facilities were 
conducted by consultant Environmental Data Resources (EDR) of sites within a 1-mile radius of 
the area of analysis where there is potential concern for the presence of HTRW (EDR 2010a and 
2010b). Potential HTRW sites included spill sites, sites with leaking underground storage tanks, 
emergency response to releases sites, brownfields (urban development sites previously built 
upon), hazardous material incidents, and voluntary cleanup sites, among others.  
 
Impacts  
The analysis considered whether dam removal activities created a significant hazard to the public 
or the environment through the transport, use, or disposal of hazardous materials.  The analysis 
of significant hazards also considered reasonably foreseeable accidents and existing known sites 
of contamination.  

New Information  
No new information has been identified related to the effect of dam removal, Keno Transfer and 
Eastside/Westside Decommissioning on toxic/hazardous materials. 
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Conclusion 
No additional information has been identified on toxic/hazardous materials relevant to the effects 
of dam removal, Keno Transfer and Eastside/Westside Decommissioning that was not already 
included in the analysis published in the Klamath Facilities Removal Final EIS/EIR.  New 
information on toxic/hazardous materials does not result in a change relevant to environmental 
concerns. 

3.3.21 Traffic and Transportation 

Environmental Setting 
The area of analysis for the KHSA includes roadways in Siskiyou and Shasta Counties in 
California and Klamath and Jackson Counties in Oregon. The area of analysis for the KHSA is 
rural with very low-density development. Most of the private property is undeveloped and/or 
used as grazing land for cattle with the exception of several small communities in the vicinity of 
Copco 1 and Iron Gate Reservoirs. 

Impacts 
Construction related traffic could cause temporary traffic flow effects which would delay other 
motorists, safety effects by increasing the possibility for a vehicular or pedestrian accident, and 
impacts to regional transit by delaying transit vehicles.   

New Information  
No new information has been identified related to the effect of dam removal, Keno Transfer and 
Eastside/Westside Decommissioning on traffic and transportation. 

Conclusion 
No additional information has been identified on traffic and transportation relevant to the effects 
of dam removal, Keno Transfer and Eastside/Westside Decommissioning that was not already 
included in the analysis published in the Klamath Facilities Removal Final EIS/EIR.  New 
information on traffic and transportation does not result in a change relevant to environmental 
concerns. 

3.3.22 Noise and Vibration 

Environmental Setting 
The area of analysis for noise and vibration effects associated with the KHSA includes areas near 
the Four Facilities and the haul routes in Klamath and Jackson counties, Oregon, and Siskiyou 
and Shasta counties, California. These are predominately rural residential areas.  Siskiyou 
County presents in the average noise levels for various land use categories in the Noise Element 
of their General Plan (Siskiyou County 1978).  Because noise and vibration impacts would not 
occur without a receptor, the Affected Environment includes the rural residential areas closest to 
the proposed construction sites. Existing outdoor ambient noise levels at affected sensitive 
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receptor locations were estimated using published average ambient noise levels for various land 
uses. 

Impacts 
Potential sources of noise from implementation of the Amended KHSA include construction 
equipment and construction-related traffic noise. 

New Information  
No new information has been identified related to the effect of dam removal, Keno Transfer and 
Eastside/Westside Decommissioning on noise and vibration. 

Conclusion 
No additional information has been identified on noise and vibration relevant to the effects of 
dam removal, Keno Transfer and Eastside/Westside Decommissioning that was not already 
included in the analysis published in the Klamath Facilities Removal Final EIS/EIR.  New 
information on noise and vibration does not result in a change relevant to environmental 
concerns. 

3.4 Chapter 4:  Cumulative Effects 

3.4.1 Changes to Cumulative Effects  

Information in the Klamath Facilities Removal Final EIS/EIR 
This cumulative analysis considers adverse effects of the project identified in the Klamath 
Facilities Removal EIS/EIR that are less than significant or significant. The adverse impacts 
described remain the same since publication of the Klamath Facilities Removal EIS/EIR.  As 
there are no additional adverse effects that have been identified during this reevaluation the only 
potential new information that would lead to changes relevant to environmental concerns would 
result from new projects or actions in the area of interest that are reasonably certain to occur.    

New Information  
To identify whether new projects or actions may have been initiated since completion of the 
Klamath Facilities Removal EIS/EIR analysis, the key agencies were contacted again in 
February and March of 2016.  These included federal, state, county, and local agency offices to 
establish if any new projects or actions had been approved that were not included in the Klamath 
Facilities Removal EIS/EIR.  The following information was generated during that effort: 
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Table 10. Additional Projects 
Author Document Title Coverage Area Resource 

Topic(s) 
Addressed 

Date 
Published 

Timeframe 
Covered 

City of Klamath 
Falls, and 
Klamath 

County, Oregon 

Urban Area 
Transportation 

System Plan Update 

Klamath Falls, 
OR  

Transportation August 2012 2037 

City of Klamath 
Falls, and 
Klamath 

County, Oregon 

Klamath Falls Urban 
Trail Master Plan 

(Update to the 
Current 

Comprehensive Plan)   

Klamath Falls, 
OR 

Transportation April 2016 2037 

 
No additional information has been identified on traffic and transportation relevant to the effects 
of dam removal, Keno Transfer and Eastside/Westside Decommissioning that was not already 
included in the analysis published in the Klamath Facilities Removal Final EIS/EIR.  For the 
most part the update to the Transportation Comprehensive Plan targets a plan area upstream of 
the deconstruction haul routes and activities.  The exception to this would be the haul trucks 
required to relocate anadromous fish species around Keno Impoundment/Lake Ewauna and Link 
River. Haul trucks may travel on OR66, US97, access roads, and on-site roads. Seasonal trap and 
haul operations would occur during periods of poor water quality. Hauling activities would occur 
after the peak traffic-generating period of facility removal because fish cannot access Keno Dam 
until after removal of the Four Facilities; however, some construction traffic associated with 
completing removal activities and reservoir restoration may occur at the same time as hauling 
operations.  The Trail Master Plan and the TSP update to the transportation system in the 
Klamath Falls area such that the traffic flow and access to multiple modes of transportation is 
improved.  The impacts from traffic and transportation remain an incremental contribution to the 
significant cumulative effects associated with traffic the Trail Master Plan and TSP update would 
not change this evaluation.  
 
Also, the Klamath Power and Facilities Agreement was signed in April 2016.  This agreement 
settled several outstanding issues for the Klamath Project water users.   In particular the 
agreement dealt with three topics:  whether the operation of Keno was to be paid by the 
Reclamation Klamath Project water users; screening of Reclamation’s Klamath Project intakes in 
Keno Reservoir for fish; and the cost of power to be borne by Klamath water users.  The effects 
of screening Klamath Project intakes for fish could potentially be relevant to the cumulative 
analysis in the Klamath Facilities EIS/EIR however the details of how this project would be 
executed have not yet been developed or disclosed.  Therefore this project is not ripe for analysis 
at this time and the impacts too speculative to be effectively addressed in this reexamination.     

Conclusion 
New information on traffic and transportation does not result in a change relevant to 
environmental concerns.  Additional information related to traffic and transportation projects that 
are reasonably certain to occur would not be cumulatively considerable.  The KPFA is too 
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speculative to be effectively addressed at this time.  New information on cumulative effects does 
not result in a change relevant to environmental concerns. 

     

3.5 Chapter 5: Other Required Disclosures 

3.5.1 Changes to Other Required Disclosures 

Information in the Klamath Facilities Removal Final EIS/EIR 
This chapter of the Final EIS/EIR includes discussion of Irreversible and Irretrievable 
Commitment of Resources, Relationship between Short-term Uses and Long-term Uses, Growth 
Inducing Impacts, Summary of Impacts, Listing of Significant and Unavoidable Impacts, 
Adverse Environmental Effects After Mitigation, NEPA Environmentally Preferable Alternative, 
and CEQA Environmentally Superior Alternative, and Controversies and Issues Raised by 
Stakeholders.    

New Information 
As a milestone in all three settlement agreements the KHSA, KBRA, and the UKBCA, the 
Secretarial Determination on dam removal would have influenced timing and implementation in 
the KBRA and UKBCA.  With expiration of the KBRA, limited implementation of UKBCA, and 
amendment of the KHSA the three settlement agreements has been decoupled.  However as 
KBRA and UKBCA, did not dictate the process to remove dams nor mitigate the effects of dam 
removal, expiration of KBRA and the less than full implementation of the UKBCA does not 
change the proposed action considered in the Klamath Facilities Removal EIS/EIR or the 
impacts of that removal.  However the synergistic effects of implementation of the three 
agreements in concert have been lost and some benefits in this reexamination have been 
tempered due to the expiration of KBRA.  In particular the expiration of KBRA influences the 
benefit of dam removal to aquatic resources, water quality, water supply/water rights, tribal trust, 
and socioeconomics.   

The other required disclosures in Chapter 5 of the EIS/EIR include information for the complete 
range of alternatives including dam removal and KBRA.  No new information has been 
identified that would change the analysis provided in sections Irreversible and Irretrievable 
Commitment of Resources, Relationship between Short-term Uses and Long-term Uses,  Growth 
Inducing Impacts, NEPA Environmentally Preferable Alternative, CEQA Environmentally 
Superior Alternative, and Controversies and Issues Raised by Stakeholders.  Within Chapter 5 
several long lists of impacts and benefits are reported in sections Summary of Impacts, Listing of 
Significant and Unavoidable Impacts, Adverse Environmental Effects After Mitigation.  The lists 
of impacts remain unchanged.  As described in this SIR, some benefits have been tempered.         
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 Conclusion 
The expiration of the KBRA decouples the KBRA from KHSA.   Though to some degree the 
overall benefits expected have been moderated by the loss of KBRA, no discernible adverse 
environmental consequence has been identified. 

3.6 Chapter 6:  Compliance with Applicable Laws, Policies, and 
Plans 

3.6.1 Changes to Compliance with Applicable Laws, Policies, and Plans  

Information in the Klamath Facilities Removal Final EIS/EIR 
This section describes the applicable Federal, State, and local laws, policies, and regulations.  

New Information 
No new information related to applicable laws, policies, and plans and dam removal has been 
identified.    

Conclusion 
As there is no change to the applicable laws, policies, or plans since publication of the Klamath 
Facilities Removal EIS/EIR, there is no change relevant to environmental concerns. 

3.7 Chapter 7:  Consultation and Coordination 

3.7.1 Consultation and Coordination 

Information in the Klamath Facilities Removal Final EIS/EIR 
This section of the Klamath Facilities Removal EIS/EIR described Government-to-Government 
coordination, public outreach, and communication on specific permits and regulation.  

New Information  
Regarding the Endangered Species Act, FERC has statutory responsibility to consult with the 
FWS and NMFS.   

Regarding Section 106 of the National Historic Preservation Act, FERC will assume the 
responsibility to fulfill its requirements of the NHPA. 

The document distribution for this SIR will include electronic notification via e-mail and post 
card mailing to the Klamath Facilities Removal mailing list.   
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Conclusion 
No additional consultation or coordination has occurred regarding dam removal and NEPA, 
ESA, or NHPA since publication of the Klamath Facilities Removal Final EIS/EIR.  New 
information on consultation and coordination does not result in a change relevant to 
environmental concerns. 
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Greenhouse Gas Emissions from 
Reservoir Water Surfaces: A New 
Global Synthesis

BRIDGET R. DEEMER, JOHN A. HARRISON, SIYUE LI, JAKE J. BEAULIEU, TONYA DELSONTRO, NATHAN BARROS, 
JOSÉ F. BEZERRA-NETO, STEPHEN M. POWERS, MARCO A. DOS SANTOS, AND J. ARIE VONK

Collectively, reservoirs created by dams are thought to be an important source of greenhouse gases (GHGs) to the atmosphere. So far, efforts to 
quantify, model, and manage these emissions have been limited by data availability and inconsistencies in methodological approach. Here, we 
synthesize reservoir CH4, CO2, and N2O emission data with three main objectives: (1) to generate a global estimate of GHG emissions from 
reservoirs, (2) to identify the best predictors of these emissions, and (3) to consider the effect of methodology on emission estimates. We estimate 
that GHG emissions from reservoir water surfaces account for 0.8 (0.5–1.2) Pg CO2 equivalents per year, with the majority of this forcing due to 
CH4. We then discuss the potential for several alternative pathways such as dam degassing and downstream emissions to contribute significantly 
to overall emissions. Although prior studies have linked reservoir GHG emissions to reservoir age and latitude, we find that factors related to 
reservoir productivity are better predictors of emission.

Keywords: reservoir, methane, greenhouse gas, eutrophication, ebullition

The construction and operation of over 1 million dams   
 globally (Lehner et  al. 2011) has provided a variety of 

services important to a growing human population (e.g., 
hydropower, flood control, navigation, and water supply), 
but has also significantly altered water, nutrient, and ecosys-
tem dynamics and fluxes in river networks. Much attention 
has been paid to negative impacts of dams on fish and other 
riverine biota, but the indirect effects on biogeochemical 
cycling are also important to consider. Although reservoirs 
are often thought of as “green” or carbon-neutral sources of 
energy, a growing body of work has documented their role as 
greenhouse gas (GHG) sources. Artificial reservoirs created 
by dams are distinct from natural systems in a number of key 
ways that may enhance GHG emissions from these systems. 
First, the flooding of large stocks of terrestrial organic matter 
may fuel microbial decomposition, converting the organic 
matter stored in above and below ground biomass to carbon 
dioxide (CO2), methane (CH4), and nitrous oxide (N2O). 
Second, reservoirs often experience greater fluctuations in 
water level than natural lakes. Drops in hydrostatic pressure 
during water level drawdowns can enhance CH4 bubbling 
(e.g., ebullition) rates at least over the short term (Maeck 
et al. 2014). This enhanced ebullition may then decrease the 
fraction of CH4 that is oxidized to CO2, a less potent GHG, 

by methane oxidizing microbes (Kiene 1991). Finally, the 
high catchment area–to–surface area ratios and close prox-
imity to human activities (Thornton et al. 1990) character-
istic of many reservoirs are likely to increase the delivery of 
organic matter and nutrients from land to water (relative to 
natural lakes), potentially fueling additional decomposition.

St. Louis and colleagues (2000) raised the possibility 
that reservoir GHG emissions contribute significantly 
to global budgets (table 1). Since that influential review 
appeared, and in part because of the attention it generated, 
researchers have quantified GHG fluxes from more than 
200 additional reservoirs, and have synthesized regional 
emissions (Demarty and Bastien 2011, Li et al. 2015) and 
emissions from particular types of reservoirs (i.e., hydro-
electric; Barros et al. 2011, Hertwich 2013) paving the way 
for a new synthesis of global reservoir GHG emissions. In 
the sections that follow, we revisit the global magnitude 
and controls on reservoir GHGs presented by St. Louis and 
colleagues (2000). This includes (a) explicit incorporation 
of reservoir CH4 ebullition measurements, (b) updated 
global estimates of the magnitude of GHG emissions from 
reservoir water surfaces including the first global esti-
mates of reservoir N2O emissions, (c) a discussion of the 
environmental controls on CO2, CH4, and N2O emissions 
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Table 1. The global surface area and GHG flux estimates from reservoirs compared with those of other freshwater 
ecosystems and other anthropogenic activities.
System Type Surface 

Area  
(x 106 km2)

Annual teragrams (Tg)  
C or N  

(Tg per year)

Areal Rates  
(milligrams per square  

meter per day)

Annual CO2 Equivalents  
(Tg CO2 Eq per year) 

CH4-C CO2-C N2O-N CH4-C CO2-C N2O-N CH4 CO2 N2O Total 

All Reservoirs  
(This Study)

0.31a 13.3 36.8 0.03 120 330 0.30 606.5 134.9 31.7 773.1

All Reservoirs  
(Other Work)

0.51–1.5b,c 15-–52.5b,d  272.7b – 82–96 498 – 680–2380 1000 –

Hydroelectric 
Reservoirs

0.34e 3–14e,f 48-–82e,f – 24–112 386–660 – 136–635 176–301 –

Lakes 3.7–4.5c,g,h 53.7d 292g – 40 216 – 2434 1071 –

Ponds 0.15– 0.86i 12i 571i – 27i 422i – 544 2094 –

Rivers 0.36–0.65d,g 1.1–20.1d,j 1800g – 6–98j 7954 – 50–911 6600 –

Wetlands 8.6–26.9k 106-–198k – 0.97l 15-–63k – 0.1–0.31 4805–8976 908

Other 
Anthropogenic 
Emissions (2000s)

N.A. 248m 9200m 6.9m – – – 11243 33733 6462 51438

Note: The values presented are mean estimates; the ranges of mean values are reported when there are multiple relevant models. In cases in 
which the areal rates are not referenced, they were derived from dividing annual teragrams (Tg) of C or N by the global surface-area estimate. 
The annual CO2 equivalents were calculated by multiplying the mass-based flux (in units of Tg CH4, CO2 or N2O per year) by the 100-year global 
warming potential of each gas (1 for CO2, 34 for CH4 and 298 for N2O). a (Lehner et al. 2011). b (St. Louis et al. 2000). c (Downing and Duarte 
2009). d (Bastviken et al. 2011) . e (Barros et al. 2011). f (Li and Zhang 2014). g (Raymond et al. 2013). h (Verpoorter et al. 2014). i (Holgerson 
and Raymond 2016). j (Stanley et al. 2016). k (Melton et al. 2013). l (Tian et al. 2015). m (Ciais et al. 2013).

from reservoir water surfaces, (d) a discussion of the 
policy implications of these new findings, and (e) recom-
mendations regarding fruitful avenues for future research. 
Although this synthesis focuses on GHG emissions from 
reservoir water surfaces, we also describe and discuss 
several important alternative pathways that can contribute 
significantly to reservoir GHG budgets (figure  1, supple-
mental table S1). Given the limited number of studies 
characterizing these pathways, we do not include them in 
this global analysis, but stress the need for additional study 
and eventual incorporation of relevant sources in future 
global analyses. Finally, we stress that the GHG emissions 
from reservoir water surfaces synthesized here represent 
gross fluxes such that CO2 and CH4 emissions should be 
considered alongside estimates of reservoir carbon burial 
for the purposes of carbon budgeting exercises.

From a GHG-management perspective, it is crucial to 
understand the relative role of CO2, CH4, and N2O emis-
sions as CH4 and N2O are more powerful GHGs than CO2 
(34 and 298 times the global warming potential on a 100-
year timescale, respectively; Myhre et al. 2013). To describe 
the relative contribution of various GHG emissions to 
global warming, emissions were converted to CO2 equiva-
lents, a metric that relates the radiative forcing caused by 1 
mass unit of trace GHG to that caused by the emission of 
1 mass unit of CO2 over a given time span. Although CH4 
emissions from reservoirs have been implicated as a par-
ticularly important source of CO2 equivalents (Giles 2006), 
constraining and modeling these fluxes is complicated by 
the fact that common methodological approaches, which 

are effective for CO2 and N2O emissions, do not capture 
an important fraction of overall CH4 flux: bubble-based 
(ebullitive) CH4 emissions. Our synthesis confirms that 
CH4 emissions are responsible for the majority of the radia-
tive forcing from reservoir water surfaces (approximately 
80% over the 100-year timescale and 90% over the arguably 
more policy-relevant 20-year timescale) and that modeling 
approaches that ignore ebullitive CH4 flux may fail to accu-
rately quantify the magnitude of fluxes. We find that more 
productive, nutrient-rich reservoirs tend to emit more CH4 
than their less productive, nutrient-poor counterparts. Our 
global estimates support previous assertions (e.g., St. Louis 
et  al. 2000) that GHG fluxes from reservoirs are glob-
ally important (approximately 1.3% of anthropogenic CO2 
equivalent emissions over the 100-year timespan), with CH4 
emissions from reservoir water surfaces comparable to those 
from rice paddies or from biomass burning. Therefore, we 
suggest the utility of incorporating reservoir CH4 emissions 
into Intergovernmental Panel on Climate Change (IPCC) 
budgets.

Why methods matter
Aquatic GHG fluxes are measured using a variety of tech-
niques (e.g., floating chambers, thin boundary methods, eddy 
covariance towers, acoustic methods, and funnels; supple-
mental figure S1) that provide varying degrees of spatial and 
temporal coverage and accuracy (St. Louis et al. 2000). Many 
commonly employed techniques for measuring aquatic GHG 
emissions focus on quantifying the diffusive flux of gases 
across the air–water interface. For CO2 and N2O, which are 
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quite soluble in water (mole fraction solubility of 7.07 × 10–4 

and 5.07 × 10–4 respectively at 20°C), this is the dominant 
flux pathway, moving gasses to the atmosphere across the 
air–water interface. In contrast, CH4 is relatively insoluble in 
water (mole fraction solubility of 2.81 × 10-5 at 20 oC), and is 
often emitted in the form of bubbles that rise directly from 
the sediments (Kiene 1991, Bastviken et  al. 2004). Several 
common measurement methods do not capture ebullition 
(e.g., combining estimates of air–water gas exchange with 
measurements of dissolved GHG concentrations), whereas 
others may exclude ebullition events because they interfere 
with the linear accumulation of CH4 within a sampling 
chamber (e.g., floating chambers; supplemental figure S2). 

A second important challenge for accurate measurements of 
aquatic CH4 ebullition is that fluxes are often highly variable 
in both time and space (Wik et al. 2016). Ebullition is most 
commonly measured using inverted funnel traps, which float 
beneath the surface of the water and capture bubbles as they 
rise through the water column. These funnel traps are typi-
cally deployed for relatively short periods of time (minutes 
to hours) in a relatively small number of locations (generally 
fewer than 10 sites per reservoir), making it difficult to cap-
ture the spatial and temporal variability of fluxes (see the Hot 
Spots and Hot Moments section below).

Several recent method developments improve the spatial 
and/or temporal resolution of CH4 ebullition measurements 
in lakes and reservoirs. Modified funnel trap designs can 
support longer-term, temporally resolved data by (a) incor-
porating an airtight housing equipped with a differential 
pressure sensor or optical bubble size sensor for automated, 
high temporal resolution measurements of ebullition fluxes 
(Varadharajan et  al. 2010, Delwiche et  al. 2015), and (b) 
installing an electronic unit to empty the trap once it reaches 
full capacity so that traps don’t fill faster than they can be 
sampled (cited in Maeck et  al. 2014). Acoustic techniques 
can support higher spatial and temporal resolution ebulli-
tion measurements without the cumbersome and invasive 
field deployments associated with funnel traps. Following 
calibration of acoustic signal with bubble size (Ostrovsky 
et  al. 2008), an echosounder can be mounted to a boat to 
estimate ebullition flux at a greater spatial resolution, or 
mounted to a stationary object for greater temporal resolu-
tion. Repeat daily or subdaily echosounder surveys provide 
a much higher degree of spatiotemporal coverage than that 
achieved via traditional methods, allowing for more accurate 
ebullitive flux estimates in survey zones (DelSontro et  al. 
2015). Still, echosounders are only effective within a certain 
depth range that depends on transducer frequency, beam 
angle, and survey boat speed (but generally ranges from 1 to 
100 meters), provide no information about bubble CH4 con-
centrations without ancillary measurements, and can also be 
cost prohibitive and challenging to calibrate (Ostrovsky et al. 
2008, DelSontro et  al. 2015). Eddy covariance techniques, 
which calculate GHG fluxes on the basis of mean air density 
and instantaneous deviations in vertical wind speed and gas 
concentrations, can also overcome some of the difficulty 
of capturing spatially and temporally variable emissions 
although they cannot zero in on hot spots for release unless 
combined with other methods. Currently, the use of eddy 
covariance systems over lakes and reservoirs is relatively new 
and poses several challenges. These challenges include (a) 
high instrument cost, (b) poor sensor performance during 
wet conditions, and (c) difficulty associated with estimating 
measurement footprints, especially in small, heterogeneous 
areas (Fassbinder et al. 2013, Peltola et al. 2013).

Of the studies compiled here, ebullition was measured in 
only 52% of cases in which reservoir CH4 emissions were 
reported (figure 1). In the majority of cases, ebullition was 
measured with funnels or was lumped with diffusive flux via 

Figure 1. Areal CH4 fluxes associated with reservoir: 
diffusive-only fluxes (via thin boundary layer and 
floating chamber with R2 cutoff values > 0.85, n = 151), 
ebullitive-only fluxes (via funnels and floating chamber 
by subtraction, n = 58), diffusive + ebullitive fluxes (via 
traditional methods n = 89), total CH4 emission via 
eddy covariance (n = 2), ebullitive emissions via acoustic 
measurements (n = 2), degassing emissions (n = 22), 
downstream emissions (n = 6), and drawdown marsh 
fluxes (n = 6, 5 from Three Gorges Reservoir). Each dot 
represents the mean flux from a single published paper. The 
lines within the boxes indicate median fluxes. The boxes 
demarcate the twenty-fifth and seventy-fifth percentiles; 
the whiskers demarcate the 95% confidence intervals.
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floating chamber measurements; however, in two studies, 
researchers estimated methane fluxes via eddy covariance 
(Eugster et al. 2011, Deshmukh et al. 2014), and in another 
two studies, researchers estimated ebullitive flux via acous-
tic methods (DelSontro et al. 2011, 2015). Mean ebullition 
+ diffusion fluxes were over double that of diffusion-only 
fluxes (103 versus 43 mg CH4-C per square meter, m2, per 
day) and CH4 fluxes varied significantly on the basis of 
whether or not ebullition was included (Kruskal Wallis test, 
χ2 = 52.7, p < .001; figure 1, supplemental table S2). On aver-
age ebullition contributed 65% of total diffusive + ebullitive 
flux (n = 56, standard deviation [SD] = 33.5). This is consis-
tent with natural lakes where between 40% and 60% of CH4 
flux generally occurs via ebullition (Bastviken et  al. 2004). 
The relative contribution of CH4 ebullition to overall CH4 
flux was also highly variable, constituting anywhere from 0% 
to 99.6% of total CH4 flux. This highlights how crucial it is 
to measure both types of CH4 emission in order to estimate 
the total flux from reservoir surface waters. Although we 
did not explicitly address the temporal or spatial resolution 
of emission data from each system, it is notable that the few 
published acoustic and eddy covariance-based reservoir 
CH4 flux estimates are quite high compared to the median 
CH4 flux estimates from less temporally and/or spatially 
integrated measurement techniques (figure 1). Given the 
importance of CH4 ebullition to overall CH4 fluxes, we only 
use CH4 emission estimates that incorporate both ebullition 
and diffusion in further sections of this article (i.e., to esti-
mate the magnitude and controls on fluxes).

As with CH4, many studies of CO2 and N2O emissions 
from reservoir water surfaces also suffer from low spatial 
and temporal resolution (therefore reducing the accuracy 
of emission estimates). Of the GHG estimates synthesized 
here, less than 25%, 3%, and 26% of temperate reservoir 
CH4, CO2, and N2O emission estimates covered 6 months or 
more of the year. The majority of studies also had fewer than 
10 sampling sites and measured fluxes over short periods of 
time (minutes to hours), often neglecting night sampling in 
favor of daytime measurements. A more extensive charac-
terization of the spatial and temporal resolution of reservoir 
GHG sampling was beyond the scope of this analysis, but the 
role of sampling bias in upscaling efforts is discussed further 
below (see the section on Hot Spots and Hot Moments).

Patterns in areal fluxes
In total, we assembled areal CH4, CO2, and N2O flux estimates 
from 161, 229, and 58 systems respectively, although only 75 
reservoirs with CH4 data met the methodological criteria for 
inclusion in our analyses (figure 2). In contrast to other recent 
reservoir GHG syntheses (Barros et  al. 2011, Demarty and 
Bastien 2011, Hertwich 2013, Li et al. 2015), we include both 
hydroelectric and nonhydroelectric systems such as those 
used for flood control, irrigation, navigation, or recreation. 
Whereas previous synthesis efforts have lacked measure-
ments from temperate and subtropical systems, our data set 
addresses this gap by including a number of recent GHG flux 

estimates from US, European, Australian, and Asian temper-
ate and subtropical reservoirs (figure 2, table 2). This is impor-
tant given a large number of dams that are either planned 
or under construction in temperate and subtropical zones 
(Zarfl et al. 2015). Several alternative flux pathways were not 
included in the areal flux estimates or the regression analysis, 
but are reported when available (see supplemental discussion 
and the Alternative Flux Pathways section below).

Here, we report mean areal (per unit surface area) CH4 
fluxes from reservoir water surfaces that are approximately 
25% larger than previous estimates (120.4 mg CH4-C per m2 
per day, SD = 286.6), CO2 flux estimates that are approxi-
mately 30% smaller than previous estimates (329.7 mg 
CO2-C per m2 per day, SD = 447.7), and the first-ever global 
mean estimate of reservoir N2O fluxes (0.30 mg N2O-N per 
m2 per day, SD = 0.9; table 1). The mean areal N2O emissions 
reported here are approximately an order of magnitude less 
than those estimated for US reservoirs (Baron et  al. 2013) 
and are consistent with the areal fluxes reported by Yang and 
colleagues (2014). 16% of reservoirs were net CO2 sinks and 
15% of reservoirs were net N2O sinks, whereas all systems 
were either CH4 neutral or CH4 sources (figure 2). The aver-
age areal CH4 emissions that we report from reservoirs are 
higher than average fluxes from natural lakes, ponds, rivers, 
or wetlands (table 1). On the basis of the mean areal GHG 
fluxes in our data set, the majority (79%) of CO2 equivalents 
from reservoirs occurred as CH4, with CO2 and N2O respon-
sible for 17% and 4% of the radiative forcing, respectively, 
over the 100-year timespan.

The higher mean CH4 emissions reported here are likely 
due to the exclusion of diffusive-only estimates and a 
preponderance of high CH4 flux estimates in the recent 
literature. Particularly high CH4 flux estimates have been 
reported for some temperate reservoirs (Maeck et al. 2013, 
Beaulieu et  al. 2014) and subtropical reservoirs (Grinham 
et  al. 2011, Sturm et  al. 2014) that were not included in 
previous global estimates (St. Louis et al. 2000, Barros et al. 
2011, Bastviken et al. 2011), indicating that midlatitude res-
ervoirs can emit as much CH4 as tropical systems. In fact, 
we found that CH4 fluxes from Amazonian reservoirs were 
statistically indistinguishable from reservoir CH4 fluxes in 
other regions (Mann Whitney test, p = 0.25; supplemental 
figure S3). These findings run counter to the common view 
that low latitude reservoirs (and Amazonian reservoirs in 
particular) support greater CH4 emission rates than temper-
ate systems (Barros et al. 2011), but are consistent with the 
recent influx of higher emission estimates from subtropical 
and temperate ecosystems mentioned above.

Previous efforts to identify predictors  
of reservoir GHGs
Reservoir age (Barros et  al. 2011, UNESCO–IHA 2012, 
Hertwich 2013) and latitude (Barros et al. 2011) have been 
suggested as predictors of CO2 and CH4 flux from hydro-
electric reservoirs. Elevated GHG emissions from young 
(less than 10 years) reservoirs are commonly observed 
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Figure 2. Diffusive + ebullitive methane (top), carbon dioxide (middle), and nitrous oxide (bottom) emissions from 
reservoirs on a CO2-equivalent basis (100-year horizon). Few reservoirs had measurements for all three gases.
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(Abril et  al. 2005, Bastien et  al. 2011, Teodoru et  al. 2012) 
and are thought to be due to rapid decomposition of the 
most labile terrestrial organic matter, although some reser-
voirs may continue to have elevated GHG emissions at least 
20 years after flooding (Kemenes et al. 2011). Measurements 
in an oligotrophic system in Canada’s boreal zone have 
shown that heterogeneity in preflood carbon stocks can 
affect young reservoir CO2 fluxes, with greater rates of sedi-
ment CO2 production in higher carbon sediments (Brothers 
et  al. 2012). However, the experimental flooding of high, 
medium, and low carbon boreal forests yielded no discern-
ible relationship between the soil or sediment carbon stock 
and GHG production over a 3-year time span (Hendzel et al. 
2005, Matthews et al. 2005). Reservoir GHG emissions can 
also be positively correlated with temperature (DelSontro 
et al. 2010, UNESCO–IHA 2012). Consequently, the nega-
tive correlation between latitude and hydroelectric GHG 
emissions reported in previous work could reflect higher 
average water temperatures at low latitudes. In addition, 
lower latitude regions typically experience higher rates 
of terrestrial net primary production (NPP), a factor that 
has been positively correlated with GHG emissions from 
hydroelectric reservoirs (Hertwich 2013). High rates of NPP 
may promote enhanced leaching of dissolved organic mat-
ter (DOM), fueling additional decomposition of terrestrial 
organic matter within tropical reservoirs.

A growing body of work highlights the role that nutri-
ent status and associated primary productivity may play in 
determining overall reservoir GHG dynamics. For example, 
Li and colleagues (2015) reported a negative correlation 
between both nutrient enrichment and primary produc-
tion and CO2 fluxes, and at least one study has argued that 
increasing primary production can shift lentic ecosystems 
from CO2 sources to sinks (Pacheco et al. 2013). This occurs 
when additional nutrients promote atmospheric carbon 
sequestration via enhanced photosynthesis leading to accel-
erated rates of organic carbon sedimentation and burial. 
At the same time, eutrophication may promote larger CH4 
emissions, both by reducing O2 concentrations in reservoir 
bottom waters and by increasing organic matter quantity (as 

described below). In wetland ecosystems, NPP has been pos-
ited as a “master variable” that integrates several important 
environmental factors influencing CH4 emission (Whiting 
and Chanton 1993). Some of these factors are likely to be 
more important in wetlands than in reservoirs (i.e., rooted 
plants as conduits for CH4 exchange), whereas others are 
applicable across systems (i.e., increased substrate avail-
ability associated with elevated rates of carbon fixation). 
Regionally, positive correlations between chlorophyll a con-
centrations and both dissolved CH4 concentrations (Indian 
reservoirs; Narvenkar et  al. 2013) and CH4 fluxes (north 
temperate lakes; West et al. 2015a) have been found in lakes 
and reservoirs. Although less is known about the controls 
on reservoir N2O flux, strong positive correlations between 
NO3

– concentrations and both N2O concentration and flux 
have been observed across aquatic ecosystems (Baulch et al. 
2011, McCrackin and Elser 2011).

Overall, better predictive tools are needed for identifying 
environmental controls on reservoir GHGs. Some progress 
has been made toward accomplishing these tasks through 
the modeling of hydroelectric CO2 and CH4 emissions 
(Barros et al. 2011, IEA Hydropower 2012, UNESCO–IHA 
2012, Hertwich 2013). Still, we are not aware of any mod-
eling efforts that have explicitly incorporated ebullition; 
instead, existing efforts have used either diffusive-only 
emissions or a combination of diffusive-only and ebullitive 
+ diffusive emissions. In the section that follows, we explic-
itly consider ebullition by categorizing CH4 fluxes on the 
basis of collection methods and considering the extent to 
which environmental controls differed on the basis of CH4 
flux pathway (ebullitive versus diffusive). In particular, we 
explore the hypothesis that nutrient loading and the result-
ing increase in primary production stimulates GHG emis-
sions from reservoir water surfaces, primarily via enhanced 
CH4 production.

Synthesis findings: Productivity predicts the 
radiative forcing capacity of reservoir GHG emissions
We collated system characteristics likely to covary with, 
or control, GHG fluxes. These characteristics included 

Table 2. The number of reservoirs with surface water GHG emission estimates by continent, as well as a break down of 
the number of CO2, ebullitive + diffusive (E+D) CH4, diffusive only (D) CH4, and N2O emission estimates by continent.
Continent CO2 CH4 (E +D) CH4 (D) N2O Total number of 

reservoirs with 
any GHG emission 

estimates

North America 144 23 56 37 158

South America 22 21 1 2 23

Africa 5 4 0 0 5

Europe 18 11 10 7 31

Asia 30 14 6 8 36

Australia 10 2 12 4 14

World 229 75 85 58 267
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morphometric, geographic, and historical properties of 
study reservoirs (i.e., depth, residence time, volume, surface 
area, age, and latitude), biologically significant water column 
solute concentrations (i.e., NO3

–, total phosphorus, and dis-
solved organic carbon), and metrics of ecosystem primary 
productivity (i.e., trophic status and mean or modeled 
surface water chlorophyll a concentrations; see the supple-
mental materials for a complete list of the tested variables).

Of the factors examined, CH4 emissions were best pre-
dicted by chlorophyll a concentrations (positive correla-
tion, p < 0.001, R2 = 0.50, n = 31); CO2 emissions were best 
predicted by reported mean annual precipitation (positive 
correlation, p = 0.04, R2 = 0.11, n = 33); and N2O emissions 
were most strongly related to reservoir NO3

– concentrations 
(positive correlation, p < 0.001, R2 = 0.49, n = 18, table 3, 
supplemental figure S6). Although latitude was also a strong 
predictor of N2O flux (p < 0.001, R2 = 0.47, n = 55), latitude 
and NO3

– were weak covariates (–0.29 Pearson correlation), 
and latitude was not a significant predictor of N2O (p = 0.10) 
in a multiple linear regression model with NO3 (p = 0.01). 
CH4 emissions were only weakly related to latitude (p = 0.05, 
R2 = 0.04), and CO2 emissions were not significantly related 
to latitude. Whereas CO2 emissions were weakly related to 
reservoir age (p = 0.003, R2 = 0.04), CH4 and N2O fluxes 
were not (supplemental table S4). The positive, albeit weak, 
relationship between CO2 fluxes and mean annual precipita-
tion is consistent with observations in boreal lakes where 
precipitation has been observed to flush terrestrial carbon 
into surface waters and enhance CO2 concentrations and 
emissions via organic matter degradation (Rantakari and 
Kortelainen 2005). The relationship between N2O fluxes 
and NO3

– concentrations is consistent with observations 

from small streams (Baulch et al. 2011) as well as observed 
positive relationships between concentrations of N2O and 
NO3

– in reservoirs (Beaulieu et al. 2015) and in lakes receiv-
ing atmospheric nitrogen deposition (McCrackin and Elser 
2011).

The controls on reservoir CH4 flux deserve particular 
attention because our analysis suggests that CH4 emissions 
are responsible for 79% of the radiative forcing from reser-
voirs over the 100 year timespan. Chlorophyll a and air tem-
perature were significant predictors of CH4 emissions from 
reservoir water surfaces regardless of flux type (i.e., diffusive 
only, ebullitive only, diffusive + ebullitive; supplemental 
tables S4 and S5). Mean reservoir depth and chlorophyll a, 
both of which have been reported to control lake and reser-
voir CH4 emissions, were weakly correlated in this analysis 
(Pearson correlation 0.46). Depth was not a significant pre-
dictor of CH4 flux for the whole data set (p = 0.14, R2 = 0.02) 
or for the subset of the data for which chlorophyll a con-
centrations were available (p = 0.19, R2 = 0.02), indicating 
that chlorophyll a is a better predictor of system-wide CH4 
emissions than mean depth. Depth has been found to exert 
an important control on the spatial variability of CH4 fluxes 
from lakes, particularly with respect to ebullition (Bastviken 
et al. 2004, West et al. 2015a). In the marine environment, 
ebullition-based emissions to the atmosphere are thought to 
be negligible in waters deeper than 100 meters because of the 
dissolution of bubbles en route from sediments to the atmo-
sphere (McGinnis et al. 2006), and a recent study of north 
temperate lakes reported that ebullition rarely occurred at 
sites deeper than 6 meters (West et al. 2015a). Although both 
depth and age (discussed above) may be important predic-
tors of carbon emissions in individual reservoir systems, 

Table 3. The least squared regression statistics for a subset of the best models relating reservoir CO2, CH4, and N2O 
fluxes to potential predictor variables. All the significant linear regressions (p < .05) with R2 > 0.1 are shown. Sign 
indicates whether the slope of the regression line was positive (+) or negative (–). Note that reservoir CO2 fluxes are 
inverse transformed such that a negative regression correlation indicates a positive relationship between the predictor 
variable and the CO2 flux. * Indicates modeled predictor. Complete regression statistics can be found in supplemental 
tables S4 and S5.
Gas Predictor Transformation df p value R2 Sign

Ln (CH4 + 1)
Bubble + Diffusion
n = 75

[Chlorophyll a] Ln 29 <.001 0.50 +

[DIP]* Ln 31 0.02 0.18 +

1/(CO2 + 1000)
n = 229

Mean Annual Precipitation none 31 0.04 0.11 −

Ln (N2O + 1)
n = 58

[NO3
–] Ln 16 <.001 0.49 +

Latitude none 56 <.001 0.46 −

Mean Annual Air 
Temperature*

Sqrt 55 <.001 0.33 +

Mean Annual Precipitation* Sqrt 54 <.001 0.30 +
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these relationships do not appear to scale up in the global 
model, which only considers mean values for individual 
reservoirs (e.g., mean reservoir depth or the mean age of the 
reservoir when carbon emissions were measured).

The strong positive correlation between reservoir CH4 
flux and chlorophyll a is also reflected in the significantly 
different CH4 emissions found in systems of different trophic 
statuses (Kruskal Wallis test, χ2 = 16.8, p < .001). Specifically, 
eutrophic systems emitted approximately an order of mag-
nitude more CH4 than oligotrophic ones (figure 3). This 
pattern has been observed regionally in North American, 

Swedish, and Canadian lakes (Bastviken et al. 2004, Rasilo 
et al. 2015, West et al. 2015a) as well as Finnish lakes and res-
ervoirs (Huttunen et al. 2003), and is consistent with recent 
findings from shallow lake mesocosms where CH4 emissions 
were best predicted by factors related to primary produc-
tion (i.e., nutrient concentrations and primary producer 
abundance; Davidson et al. 2015). This suggests that the low 
oxygen and high dissolved organic carbon conditions that 
often develop in eutrophic systems promote elevated CH4 
production relative to lower nutrient systems. In addition 
to increasing the quantity of organic carbon and reducing 
the availability of oxygen, eutrophication may also affect the 
overall quality of organic matter for fueling CH4-producing 
archaea. Algae-derived organic matter has been found to 
fuel higher rates of CH4 production than land-based “ter-
restrial” carbon (West et al. 2012), and may even stimulate 
the enhanced incorporation of recalcitrant terrestrial carbon 
into bacterial biomass (i.e.,  priming effect; Guillemette et al. 
2015). Thus, increasingly high fractions of algae-derived 
organic matter will likely support more methane production.

Global surface area of reservoirs
Global-scale estimates of reservoir GHG emissions are 
dependent on estimates of both areal fluxes (discussed 
above) and global reservoir surface area. There have been 
a number of recent efforts to improve global reservoir (and 
lake) surface-area estimates (Downing and Duarte 2009, 
Lehner et  al. 2011, Verpoorter et  al. 2014). Although St. 
Louis and colleagues (2000) estimated global reservoir 
surface area by multiplying the surface area of reservoirs 
in the World Register of Dams by a factor of four, more 
recent reservoir surface-area estimates were made assum-
ing that reservoir surface areas follow a pareto distribu-
tion (Downing et  al. 2006, Lehner et  al. 2011). Downing 
and colleagues (2006) used data from the International 
Commission on Large Dams together with pareto-based 
extrapolations to estimate that reservoirs more than 0.01 
square kilometers (km2) cover 258,570 km2 of the earth’s 
surface. Following this, Lehner and colleagues (2011) used 
the Global Reservoir and Dam Database (GRAND) together 
with pareto-based extrapolations to estimate that reservoirs 
more than 0.00001 km2 cover 507,102 km2 of earth’s surface. 
These reservoir surface-area estimates are one-sixth to one-
third the value used by St. Louis and colleagues (2000). For 
our best estimate of global reservoir GHG fluxes, we use 
305,723 km2 of reservoir surface area (table 1). This estimate 
is based on GRAND and excludes the original surface area of 
natural lakes that have been modified with water regulation 
structures (this includes Lakes Victoria, Baikal, and Ontario; 
Lehner et  al. 2011). The 267 reservoirs whose CO2, CH4, 
and/or N2O emission estimates we synthesize here cover 
a collective surface area of over 77,287 km2 (28 reservoirs 
with unknown surface area), and therefore represent 25% of 
global reservoir coverage.

In addition, reservoir surface area is likely to increase sub-
stantially in coming decades given the 847 large hydropower 

Figure 3. Average reservoir GHG fluxes by trophic status. 
The top panel shows areal flux rates; the bottom panel 
shows fluxes converted to CO2 equivalents. The legend 
is for both panels. The lines within the boxes indicate 
median fluxes. The boxes demarcate the twenty-fifth and 
seventy-fifth percentiles, the whiskers demarcate the 95% 
confidence intervals, and the dots plot data outside this 
range. One methane flux from a eutrophic reservoir is 
removed from the bottom panel (78,000 milligrams CO2 
equivalents per m2 per day from the Rsezów Reservoir) to 
improve readability.
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projects (more than 100 MW) and 2853 smaller projects 
(more than 1 MW) that are currently planned or under con-
struction (Zarfl et al. 2015). In this synthesis, reservoirs with 
more than 1MW installed capacity had a median surface 
area of 226 km2. Assuming each of the 847 large hydropower 
projects that are planned or under construction has an 
equivalent surface area, this would constitute 225,691 km2 
of additional reservoir surface area, nearly doubling current 
reservoir surface-area estimates. Although there is a net 
trend toward dam decommissioning in the United States, 
most of these removals have been small dams, and the global 
number of removals is more than offset by recent increases 
in dam construction (O’Connor et al. 2015).

Global magnitude of reservoir GHG emissions
We report global GHG emissions from reservoir water sur-
faces on the low end of previously published values (table 1), 
but stress that these emissions still contribute significantly 
to global budgets of anthropogenic CO2 equivalent emis-
sions. CH4 constituted the majority of CO2 equivalent emis-
sions from reservoirs, and the per area reservoir CH4 fluxes 
reported in this synthesis are higher than per area fluxes for 
any other aquatic ecosystem (table 1). We estimate that res-
ervoirs emit 13.4 Tg CH4-C per year (5th and 95th confidence 
interval: 8.9–22.2 Tg CH4-C per year), 36.8 Tg CO2-C per 
year (5th and 95th confidence interval: 31.8–42.8 Tg CO2-C 
per year), and 0.03 Tg N2O-N per year (5th and 95th confi-
dence interval: 0.02–0.07 Tg N2O-N per year; table 1). The 
estimate of global reservoir GHG emissions presented here 
is calculated on the basis of the product of bootstrapped esti-
mates of mean areal GHG fluxes and best estimates of global 
reservoir surface area (as was done in a recent estimate of 
global methane emissions from streams and rivers, Stanley 
et  al. 2016). See the supplemental materials for information 
about the bootstrapping technique used. Given the dominant 
controls on GHG emissions from reservoir water surfaces 
identified in this study and given the current availability of rel-
evant predictor variables at the global scale, we do not see an 
advantage to segmenting our upscaling efforts at this point in 
time. Still, identifying regional differences in reservoir GHG 
emissions remains a needed area of future research (see below 
section on Uncertainties and Future Research Directions).

Although the global mapping of reservoir trophic status 
(and associated upscaling of CH4 emissions) is beyond the 
scope of this article, recent progress in the mapping of chlo-
rophyll a in medium and large-sized lakes and reservoirs 
shows that about 60% of systems have more than 10 micro-
grams per liter chlorophyll a (Sayers et al. 2015), and would 
therefore be considered eutrophic by most classification 
schemes (Cunha et al. 2013). Similarly, a comparison of large 
reservoir locations (Lehner et al. 2011) with model-predicted 
dissolved inorganic phosphorus (DIP) yields (Harrison et al. 
2010) indicates that most large reservoirs occur in phospho-
rus enriched regions (figure 4a) that may promote eutrophi-
cation of reservoirs. To illustrate, the average DIP yield (per 
0.5 degree grid cell) in grid cells with dams is over threefold 

higher than the global average DIP yield (45 versus 13 kilo-
grams P per km2 per year). Given this pattern and the high 
fraction of nutrient enriched, productive reservoirs in our 
GHG database (of systems where trophic status data were 
available, 38% and 24% were eutrophic and mesotrophic 
respectively), it is likely that a large fraction of reservoirs 
are highly productive and therefore support high CH4 emis-
sion rates. However, overlaying a map of the hydroelectric 
projects that are currently planned or under construction 
(Zarfl et al. 2015) on a map of average DIP yield (Harrison 
et  al. 2010) suggests that newer hydroelectric projects will 
be more evenly distributed between phosphorus enriched 
and relatively phosphorus poor regions (Figure 4b). Further 
research is needed to better understand how much P will 
be routed through current and future reservoirs to support 
large-scale models of reservoir trophic status and associated 
CH4 emissions. Specifically, models of riverine DIP yield 
would need to be downscaled to quantify how much DIP 
individual reservoirs are intercepting.

Emissions from alternative flux pathways
There are several emission pathways that are either nonex-
istent or of marginal importance in natural lakes, but that 
may contribute significantly to reservoir GHG budgets. 
These include: drawdown emissions, downstream emissions, 
emissions from decomposing wood, and emissions from 
dam spillways and turbines (e.g., “degassing” emissions). 
Drawdown emissions occur when fluctuating water levels 
cause large changes in hydrostatic pressure and create sedi-
ments that are periodically inundated with water and then 
exposed to the atmosphere. Although all aquatic systems 
experience natural fluctuations in water level, the ampli-
tude and/or frequency of these fluctuations is likely more 
pronounced in reservoir ecosystems (Zohary and Ostrovsky 
2011). Drawdown zones (that are periodically dry and then 
inundated) may contribute disproportionately to systemwide 
GHG emissions because of the shifting redox conditions they 
experience (Lu et al. 2011, Yang M et al. 2014). Drawdown 
may also be a hot moment for systemwide CH4 release 
because reductions in hydrostatic pressure can stimulate 
ebullition events (Maeck et al. 2014). These events may con-
stitute significant components of annual reservoir-wide CH4 
emission budgets and are the subject of ongoing work, but are 
not included in the analyses presented here. Degassing emis-
sions from turbines and spillways occur when reservoir water 
undergoes rapid depressurization and/or aeration resulting 
in rapid emission of dissolved gasses. GHGs that remain in 
solution after water passes through a dam either diffuse into 
the atmosphere or are consumed by microbes (e.g., methane 
oxidation) downstream of the dam. Downstream emissions 
refer to GHGs that are produced within the reservoir and 
emitted from the river channel below a dam. The spatial foot-
print of these emissions is generally defined as the river reach 
for which GHG emissions are elevated above background 
(Kemenes et al. 2007). Finally, the decomposition of stand-
ing woody material was found to constitute a large fraction 
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Figure 4. Global NEWS half-degree dissolved inorganic phosphorus (DIP) 
yield (Harrison et al. 2010) overlaid on existing reservoirs from the GRAND 
database (Lehner et al. 2011) and hydropower reservoirs currently either under 
construction or planned (bottom panel; Zarfl et al. 2015). The inset maps 
show Southeast Asia, a region of rapid dam construction. China is projected 
to remain the global leader in hydropower dam construction, producing 
approximately one-fourth of global hydropower (Zarfl et al. 2015).

of total GHG emissions in a tropical reservoir (26%–45% 
of CO2 equivalents over a 100-year time frame; Abril et  al. 
2013), but this GHG source remains to be studied in reser-
voirs from other regions.

Both downstream and degassing 
emissions are likely highly dependent 
on reservoir GHG concentrations, dam 
engineering, spill practices and down-
stream biogeochemistry. Larger degas-
sing and downstream emissions are 
expected when the spilled reservoir water 
is high in GHGs (Guérin et  al. 2006). 
This generally occurs in systems in which 
the water is withdrawn from the lower 
portion of the reservoir  (hypolimnetic 
release), because this water is typically 
highly pressurized and is also enriched 
in GHGs relative to surface waters 
(Kemenes et al. 2007). These emissions 
may also depend on dam-specific engi-
neering. For example, an aerating weir 
at Petit Saut reservoir was installed to 
optimize CH4 degassing immediately 
below the dam to avoid problems asso-
ciated with methane-oxidation-induced 
hypoxia (Abril et  al. 2005). Finally, the 
environmental controls on methane con-
sumption (e.g., methane oxidation; Abril 
et  al. 2005, Kemenes et  al. 2007) and 
air–water gas exchange rates downstream 
of a dam may also play an important role 
in determining the magnitude of down-
stream emissions.

Measurements of GHG emissions 
from drawdown zones, downstream 
river reaches, wood decomposition, as 
well as spillways and turbines are cur-
rently too limited and/or too poorly 
constrained to meaningfully include in 
analyses of the controls and magnitude 
of reservoir GHGs. Still, these pathways 
may contribute significantly to overall 
ecosystem fluxes, particularly in the case 
of CH4 (figure 1). For a more detailed 
summary of reservoir GHG fluxes via 
alternative flux pathways, see the supple-
mental discussion and table S1.

Uncertainties and future research 
directions
In developing this synthesis, we identi-
fied a number of areas that are beyond 
the scope of our analysis but that cer-
tainly deserve additional attention and 
research. Although the spatial cover-

age of GHG flux measurements has improved in recent 
years, there are still few measurements from many regions, 
including Africa, Australia, and Russia (table 2, figure 2). 
With respect to the forms of GHGs measured, there are 
currently threefold and fourfold more reservoirs with CO2 
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emission estimates than for CH4 (ebullitive + diffusive) and 
N2O emissions, respectively (table 2). In addition, there 
is a crucial need to better constrain GHG emissions from 
boreal reservoirs, especially the relative role of diffusive 
versus ebullitive CH4 emission pathways. The roles of res-
ervoir typology, spatiotemporal variability, and ecosystem 
productivity in determining GHG emissions all deserve 
further analysis. In the sections that follow, we highlight 
some significant research needs that will improve our ability 
to model and potentially manage reservoir GHG emissions.

Reservoir typology. Currently, there are relatively few GHG 
flux estimates from nonhydroelectric systems. Although 
hydroelectric dams are estimated to constitute 30%–62% of 
global impoundments (Lehner et al. 2011, Varis et al. 2012), 
82% of reservoirs with known uses in our GHG database 
had the capacity to generate hydroelectricity (supplemental 
figure S7). Although we did not detect any significant dif-
ference between the areal emission of CH4, CO2, or N2O 
from hydroelectric versus nonhydroelectric systems (Mann 
Whitney test, p = .83, .27, and .87 respectively; figure S3), we 
also did not consider degassing, downstream, or drawdown 
zone emissions, all of which are likely to vary on the basis of 
reservoir typology. Better characterization of reservoir outlet 
structure (e.g., proportion of surface versus bottom water 
withdrawals by reservoir type) and associated turbine and 
downstream GHG emissions would aid our understanding 
of how different types of reservoirs (hydroelectric, flood 
control, irrigation etc.) contribute to overall GHG emissions. 
In addition, small farm impoundments were not included 
in this data set because of lack of data, but these systems 
clearly deserve more attention because they are often located 
in eutrophied areas and are disproportionately active with 
respect to carbon cycling (Downing et  al. 2008). In fact, 
natural ponds less than 0.001 km2 are estimated to make up 
less than 10% of global lake and pond surface area but con-
stitute more than 15% of CO2 emissions and more than 40% 
of diffusive CH4 emissions (Holgerson and Raymond 2016).

Hot spots and hot moments. Lake and reservoir GHG emissions 
are often highly variable in both space and time. The flux 
estimates presented in previous sections use available esti-
mates from every reservoir where GHG emissions have 
been reported (and mean estimates from reservoirs where 
multiple studies or years of data have been collected), but it 
is important to note that the spatial and temporal coverage 
of these emission estimates are highly variable. Reservoir 
GHG emission estimates are often made at temporal scales 
ranging from minutes to hours even though lake and reser-
voir GHG emissions can vary over single day–night cycles 
(Morales-Pineda et  al. 2014, Podgrajsek et  al. 2014, 2015), 
seasonally with changes in productivity and/or river inflow 
(Knoll et al. 2013, Morales-Pineda et al. 2014, Pacheco et al. 
2015), and episodically because of water-level fluctuations 
(Maeck et  al. 2014) or water-column mixing dynamics 
(Jammet et al. 2015). The spatial coverage of reservoir GHG 

emission measurements is also often limited; many studies 
measure emissions at fewer than 5 sites and very few studies 
have more than 10 sites. Recent spatial analyses of reservoir 
CH4 dynamics highlight the disproportionate importance 
of inlets and other depositional zones toward overall flux 
(DelSontro et al. 2011, Maeck et al. 2013) as well as from sea-
sonally flooded and downstream zones (see the Emissions 
From Alternative Flux Pathways section).

Despite the considerable uncertainty associated with the 
reservoir-specific GHG emission estimates synthesized here, 
we argue that these data provide a low-end estimate of global 
emissions. A recent study quantified the effects of spatial 
and temporal sampling resolution on diffusive and ebulli-
tive CH4 emission estimates from 3 shallow boreal lakes and 
found that low sampling coverage is more likely to lead to 
underestimates of flux than overestimates (72% chance of 
flux underestimation when bubble trap sampling is limited 
to 1–3 days; Wik et al. 2016). The authors estimate that dif-
fusive and ebullitive CH4 fluxes should be measured from 
a minimum of 3 and 11 depth stratified sites on at least 11 
and 39 days (respectively) to achieve ±20% of the  emissions 
estimated from sampling more intensively (Wik et al. 2016). 
More work is needed to characterize sampling bias in other 
types of systems, and to understand how sampling bias 
scales up. In this analysis, we treated system-specific esti-
mates of GHG flux equally despite a large range in the degree 
of sampling effort represented by each study.

The development of methods and protocols that effectively 
capture spatial and temporal variation in GHG fluxes is cru-
cial for improving our ability to compare “apples to apples” 
between different reservoir systems. Efforts are already being 
made in this direction (UNESCO–IHA 2010, Bastviken 2015).

Seasonality and ice cover. The seasonality of reservoir GHGs 
is a major frontier. Future research should aim to quantify 
both seasonal patterns in emission and the extent to which 
water-column mixing and other short-term events con-
tribute to annual-scale GHG emissions. Although warmer 
temperatures have been correlated with higher rates of CH4 
production across a range of ecosystems (Yvon-Durocher 
et al. 2014), annual-scale reservoir GHG data are currently 
too limited to make inferences on how seasonal biases may 
either under or overestimate annual-scale fluxes. Spring (ice 
melt) and fall (destratification) turnover events can result 
in pulse emissions wherein gasses that have accumulated 
under the ice or thermocline are suddenly mixed upward 
and vented to the atmosphere as a lake circulates. Although 
turnover data from reservoir systems is extremely sparse 
(but see Bastien et  al. 2011, Demarty et  al. 2011, Beaulieu 
et al. 2014), in lakes, turnover flux may account for an aver-
age of 35% (and a range of less than 1% to 70%) of annual 
CH4 emissions, with the highest contribution from small 
systems (Michmerhuizen et al. 1996, Bastviken et al. 2004, 
Jammet et al. 2015).

Currently, the role of CH4 oxidation (a microbial process 
that consumes methane) in mediating atmospheric CH4 

 at U
niversidade Federal de M

inas G
erais on O

ctober 5, 2016
http://bioscience.oxfordjournals.org/

D
ow

nloaded from
 

http://bioscience.oxfordjournals.org/
https://www.researchgate.net/publication/261138035_Methane_fluxes_show_consistent_temperature_dependence_across_microbial_to_ecosystem_scales?el=1_x_8&enrichId=rgreq-51bfc1fffe80f8bd3c48b478cc729736-XXX&enrichSource=Y292ZXJQYWdlOzMwODg5MjE0ODtBUzo0MTM5MDAwNjAyODI4ODBAMTQ3NTY5Mjg3MjY0OQ==
https://www.researchgate.net/publication/261138035_Methane_fluxes_show_consistent_temperature_dependence_across_microbial_to_ecosystem_scales?el=1_x_8&enrichId=rgreq-51bfc1fffe80f8bd3c48b478cc729736-XXX&enrichSource=Y292ZXJQYWdlOzMwODg5MjE0ODtBUzo0MTM5MDAwNjAyODI4ODBAMTQ3NTY5Mjg3MjY0OQ==
https://www.researchgate.net/publication/235553982_Sediment_organic_carbon_burial_in_agriculturally_eutrophic_impoundments_over_the_last_century?el=1_x_8&enrichId=rgreq-51bfc1fffe80f8bd3c48b478cc729736-XXX&enrichSource=Y292ZXJQYWdlOzMwODg5MjE0ODtBUzo0MTM5MDAwNjAyODI4ODBAMTQ3NTY5Mjg3MjY0OQ==
https://www.researchgate.net/publication/265056275_High_Methane_Emissions_from_a_Midlatitude_Reservoir_Draining_an_Agricultural_Watershed?el=1_x_8&enrichId=rgreq-51bfc1fffe80f8bd3c48b478cc729736-XXX&enrichSource=Y292ZXJQYWdlOzMwODg5MjE0ODtBUzo0MTM5MDAwNjAyODI4ODBAMTQ3NTY5Mjg3MjY0OQ==
https://www.researchgate.net/publication/265056275_High_Methane_Emissions_from_a_Midlatitude_Reservoir_Draining_an_Agricultural_Watershed?el=1_x_8&enrichId=rgreq-51bfc1fffe80f8bd3c48b478cc729736-XXX&enrichSource=Y292ZXJQYWdlOzMwODg5MjE0ODtBUzo0MTM5MDAwNjAyODI4ODBAMTQ3NTY5Mjg3MjY0OQ==
https://www.researchgate.net/publication/262842701_Pumping_methane_out_of_aquatic_sediments_-_Ebullition_forcing_mechanisms_in_an_impounded_river?el=1_x_8&enrichId=rgreq-51bfc1fffe80f8bd3c48b478cc729736-XXX&enrichSource=Y292ZXJQYWdlOzMwODg5MjE0ODtBUzo0MTM5MDAwNjAyODI4ODBAMTQ3NTY5Mjg3MjY0OQ==
https://www.researchgate.net/publication/264369026_Temperate_reservoirs_are_large_carbon_sinks_and_small_CO2_sources_Results_from_high-resolution_carbon_budgets?el=1_x_8&enrichId=rgreq-51bfc1fffe80f8bd3c48b478cc729736-XXX&enrichSource=Y292ZXJQYWdlOzMwODg5MjE0ODtBUzo0MTM5MDAwNjAyODI4ODBAMTQ3NTY5Mjg3MjY0OQ==
https://www.researchgate.net/publication/283967649_Large_methane_emissions_from_a_subarctic_lake_during_spring_thaw_Mechanisms_and_landscape_significance?el=1_x_8&enrichId=rgreq-51bfc1fffe80f8bd3c48b478cc729736-XXX&enrichSource=Y292ZXJQYWdlOzMwODg5MjE0ODtBUzo0MTM5MDAwNjAyODI4ODBAMTQ3NTY5Mjg3MjY0OQ==
https://www.researchgate.net/publication/283967649_Large_methane_emissions_from_a_subarctic_lake_during_spring_thaw_Mechanisms_and_landscape_significance?el=1_x_8&enrichId=rgreq-51bfc1fffe80f8bd3c48b478cc729736-XXX&enrichSource=Y292ZXJQYWdlOzMwODg5MjE0ODtBUzo0MTM5MDAwNjAyODI4ODBAMTQ3NTY5Mjg3MjY0OQ==
https://www.researchgate.net/publication/283967649_Large_methane_emissions_from_a_subarctic_lake_during_spring_thaw_Mechanisms_and_landscape_significance?el=1_x_8&enrichId=rgreq-51bfc1fffe80f8bd3c48b478cc729736-XXX&enrichSource=Y292ZXJQYWdlOzMwODg5MjE0ODtBUzo0MTM5MDAwNjAyODI4ODBAMTQ3NTY5Mjg3MjY0OQ==
https://www.researchgate.net/publication/51707673_Spatial_Heterogeneity_of_Methane_Ebullition_in_a_Large_Tropical_Reservoir?el=1_x_8&enrichId=rgreq-51bfc1fffe80f8bd3c48b478cc729736-XXX&enrichSource=Y292ZXJQYWdlOzMwODg5MjE0ODtBUzo0MTM5MDAwNjAyODI4ODBAMTQ3NTY5Mjg3MjY0OQ==
https://www.researchgate.net/publication/270587454_The_effects_of_river_inflow_and_retention_time_on_the_spatial_heterogeneity_of_chlorophyll_and_water-air_CO2_fluxes_in_a_tropical_hydropower_reservoir?el=1_x_8&enrichId=rgreq-51bfc1fffe80f8bd3c48b478cc729736-XXX&enrichSource=Y292ZXJQYWdlOzMwODg5MjE0ODtBUzo0MTM5MDAwNjAyODI4ODBAMTQ3NTY5Mjg3MjY0OQ==
https://www.researchgate.net/publication/270587454_The_effects_of_river_inflow_and_retention_time_on_the_spatial_heterogeneity_of_chlorophyll_and_water-air_CO2_fluxes_in_a_tropical_hydropower_reservoir?el=1_x_8&enrichId=rgreq-51bfc1fffe80f8bd3c48b478cc729736-XXX&enrichSource=Y292ZXJQYWdlOzMwODg5MjE0ODtBUzo0MTM5MDAwNjAyODI4ODBAMTQ3NTY5Mjg3MjY0OQ==
https://www.researchgate.net/publication/260865433_Diurnal_cycle_of_lake_methane_flux?el=1_x_8&enrichId=rgreq-51bfc1fffe80f8bd3c48b478cc729736-XXX&enrichSource=Y292ZXJQYWdlOzMwODg5MjE0ODtBUzo0MTM5MDAwNjAyODI4ODBAMTQ3NTY5Mjg3MjY0OQ==
https://www.researchgate.net/publication/253978220_Potential_Methane_Emission_From_North-Temperate_Lakes_Following_ice_Melt?el=1_x_8&enrichId=rgreq-51bfc1fffe80f8bd3c48b478cc729736-XXX&enrichSource=Y292ZXJQYWdlOzMwODg5MjE0ODtBUzo0MTM5MDAwNjAyODI4ODBAMTQ3NTY5Mjg3MjY0OQ==
https://www.researchgate.net/publication/242015870_Sediment_Trapping_by_Dams_Creates_Methane_Emission_Hot_Spots?el=1_x_8&enrichId=rgreq-51bfc1fffe80f8bd3c48b478cc729736-XXX&enrichSource=Y292ZXJQYWdlOzMwODg5MjE0ODtBUzo0MTM5MDAwNjAyODI4ODBAMTQ3NTY5Mjg3MjY0OQ==
https://www.researchgate.net/publication/290541157_Biased_sampling_of_methane_release_from_northern_lakes_A_problem_for_extrapolation?el=1_x_8&enrichId=rgreq-51bfc1fffe80f8bd3c48b478cc729736-XXX&enrichSource=Y292ZXJQYWdlOzMwODg5MjE0ODtBUzo0MTM5MDAwNjAyODI4ODBAMTQ3NTY5Mjg3MjY0OQ==
https://www.researchgate.net/publication/290541157_Biased_sampling_of_methane_release_from_northern_lakes_A_problem_for_extrapolation?el=1_x_8&enrichId=rgreq-51bfc1fffe80f8bd3c48b478cc729736-XXX&enrichSource=Y292ZXJQYWdlOzMwODg5MjE0ODtBUzo0MTM5MDAwNjAyODI4ODBAMTQ3NTY5Mjg3MjY0OQ==
https://www.researchgate.net/publication/264717256_Daily_biweekly_and_seasonal_temporal_scales_of_pCO2_variability_in_two_stratified_Mediterranean_reservoirs?el=1_x_8&enrichId=rgreq-51bfc1fffe80f8bd3c48b478cc729736-XXX&enrichSource=Y292ZXJQYWdlOzMwODg5MjE0ODtBUzo0MTM5MDAwNjAyODI4ODBAMTQ3NTY5Mjg3MjY0OQ==
https://www.researchgate.net/publication/264717256_Daily_biweekly_and_seasonal_temporal_scales_of_pCO2_variability_in_two_stratified_Mediterranean_reservoirs?el=1_x_8&enrichId=rgreq-51bfc1fffe80f8bd3c48b478cc729736-XXX&enrichSource=Y292ZXJQYWdlOzMwODg5MjE0ODtBUzo0MTM5MDAwNjAyODI4ODBAMTQ3NTY5Mjg3MjY0OQ==


12   BioScience • XXXX XXXX / Vol. XX No. X http://bioscience.oxfordjournals.org

Overview Articles

fluxes during lake turnover events is also not well under-
stood. Commonly employed methods for estimating turn-
over flux use hypolimnion storage (i.e., the gasses that have 
accumulated under the ice or thermocline) to estimate emis-
sions and assume that there is no significant CH4 oxidation 
during turnover (Michmerhuizen et  al. 1996). Research in 
boreal and temperate lakes has found that anywhere between 
60 and 94% of the CH4 stored in the water column can be 
oxidized during turnover (Rudd and Hamilton 1978, Utsumi 
et  al. 1998) but the environmental controls on turnover-
related methane oxidation rates are not well known. Given 
current uncertainties, our global-scale estimate of reservoir 
GHG flux does not account for ice cover, but see the supple-
mental materials for an estimate of the extent to which ice 
cover could reduce annual-scale emissions (assuming no 
turnover emissions).

The role of boreal systems. Results from this synthesis suggest 
that biases in the application of different measurement tech-
niques have led to spurious assignment of age as a significant 
control on reservoir CH4 fluxes. In addition, this sampling 
bias may have overemphasized the significance of latitude 
as a predictor of CH4 fluxes. The majority of measurements 
from old systems and high latitude systems have been dif-
fusive only (supplemental figures S4 and S5), which may 
underestimate true CH4 fluxes. It is possible, however, that 
ebullition is limited in boreal systems. Large-scale monitor-
ing efforts in Canadian hydroelectric reservoirs suggests that 
CH4 bubbling constitutes less than 5% of total emissions 
in many boreal systems (Tremblay pers. comm.). Still, we 
are aware of only a handful of published studies that report 
both diffusive and ebullitive emissions from boreal systems, 
and the fraction of bubbling in these systems covers a broad 
range (0%–20% in Eastmain reservoir, 18% in Porttipahta 
reservoir, 61% to 75% in Canadian experimental reservoirs, 
and 87% in Lokka reservoir [Huttunen et al. 2002, Matthews 
et  al. 2005, Teodoru et  al. 2012]). Unfortunately, CH4 flux 
measurements from permafrost reservoirs and nonhydro-
electric boreal reservoirs are currently lacking. Future study 
of boreal reservoir GHG fluxes should target these under-
represented systems and incorporate more comprehensive 
ebullition rate measurements.

The role of reservoir productivity. Recent work has suggested that 
eutrophication might “reverse” the carbon budget of lakes 
and reservoirs (i.e., shifting the ecosystem from net heterot-
rophy to net autotrophy) by converting large amounts of CO2 
to organic matter via elevated primary production (Pacheco 
et al. 2013). Our analysis does not support this idea. A com-
parison of CO2 and CH4 fluxes from eutrophic reservoirs 
suggests that eutrophication does little to change the net 
carbon balance of reservoirs, but greatly increases the atmo-
spheric radiative forcing caused by these systems through 
the stimulation of CH4 production (figure 3). This suggests a 
potential positive feedback loop wherein a warming climate 
supports larger algal populations, larger algal populations 

provide more organic matter to support more methane pro-
duction, and a portion of the methane produced escapes to 
the atmosphere, where it functions to further warm climate. 
The relationship between organic matter quality and meth-
ane production is an active area of research that may reduce 
the strength, or possibly even negate, the feedback loop 
proposed above. A recent laboratory study revealed that algal 
biomass quality, in terms of lipid content, enhanced rates of 
methane production (West et al. 2015b). Because algae grown 
under nutrient rich conditions tend to be relatively lipid poor, 
the authors posit that this resource quality feedback reduces 
the strength of the positive feedback between eutrophication 
and methane production (West et al. 2015b). Developing our 
understanding of these feedbacks should help inform quanti-
tative modeling efforts.

The larger context. In this study, we have discussed only gross 
carbon emissions from existing reservoirs, ignoring other 
stages or factors of a reservoir’s carbon cycle that are impor-
tant to consider. For example, it will be necessary to eventu-
ally place gross fluxes in context by comparing them with 
(a) the GHG balance of the land prior to flooding, (b) the 
rates of reservoir carbon fixation and storage, (c) the GHGs 
associated with reservoir creation and decommissioning 
(e.g., life-cycle-analysis perspective), and (d) the long-term 
fate of carbon buried in reservoirs that are decommissioned. 
Few studies have placed reservoir GHG emissions into such 
a context, but those that have find that reservoirs result in 
a net carbon footprint that exceeds that of the preflooded 
landscape and that they are net emitters of CO2 equivalents 
(Jacinthe et al. 2012, Teodoru et al. 2012, Faria et al. 2015). 
A recent analysis of CH4 fluxes from hydroelectric reservoirs 
showed that 10% of reservoirs have emission factors (gCO2e 
per kilowatt hour) larger than the CO2 emissions from natu-
ral gas combined cycle plants (Hertwich 2013), although the 
authors did not consider carbon burial offsets. Although 
dams are responsible for high rates of carbon burial (Clow 
et al. 2015), it has been argued that at least a portion of this 
burial would still be occurring farther downstream, perhaps 
even in coastal waters, in the absence of dams (Mendonça 
et al. 2012). The role of dams in re-locating sediment carbon 
pools may be significant in determining total carbon burial 
(Mendonça et al. 2012) as well as the fraction of carbon that 
is emitted as CH4. For example, faster-moving, more oxy-
genated “lotic” waters typically support more rapid decom-
position and CO2 production but less CH4 production. 
Similarly, at the coast, high concentrations of SO4

2– generally 
prohibit high CH4 emissions. Accounting for the short and 
long-term fate of carbon in reservoir sediments is an impor-
tant next step in global carbon budgeting exercises.

Policy implications
When CH4, CO2, and N2O emissions are combined, our syn-
thesis suggests that reservoir water surfaces contribute 0.8 Pg 
CO2 equivalents per year over a 100-year time span (fifth and 
ninety-fifth confidence interval: 0.5–1.2 Pg CO2 equivalents 
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per year), or approximately 1.5% of the global anthropogenic 
CO2-equivalent emissions from CO2, CH4, and N2O reported 
by the IPCC (table 1; Ciais et  al. 2013) and 1.3% of global 
anthropogenic CO2-equivalent emissions from well mixed 
GHGs overall (Myhre et al. 2013). Therefore, we argue for 
inclusion of GHG fluxes from reservoir surfaces in future 
IPCC budgets and other inventories of anthropogenic GHG 
emissions. The reservoir-based CH4 emissions reported here 
(8.9–22.2 Tg CH4-C per year) are similar in magnitude to 
estimates of CH4 emissions from rice paddies and to those 
from biomass burning (which includes biofuel emissions) by 
the IPCC (21–30 and 18–29 Tg CH4-C per year respectively; 
Ciais et  al. 2013). Reservoir CO2 and N2O fluxes, however, 
are lower than other anthropogenic or natural sources as 
reported by the IPCC (Ciais et al. 2013).

Although global-warming potentials for CO2-equivalent 
calculations are often reported for a 100-year time span, 
the selection of time span is somewhat arbitrary (Myhre 
et al. 2013). CH4 is relatively short-lived in the atmosphere 
(atmospheric lifetime on the order of a decade) relative to 
CO2 (atmospheric lifetime on the order of centuries) and 
therefore has a higher global warming potential over the 
shorter 20-year time horizon (86 versus 34; Myhre et  al. 
2013). Policymakers should carefully consider the timescales 
that are relevant to GHG mitigation efforts, especially given 
the recent international push to maintain average global 
temperatures within 1.5–2°C of the pre-industrial mean 
(Fearnside 2015). Over shorter timescales (decades), and 
given the exclusion of several important alternative emis-
sion pathways (i.e., degassing, downstream and drawdown 
zone emissions; see section above), reservoirs are almost 
certainly contributing more than the 0.8 Pg CO2 equiva-
lents per year calculated here. In fact, when looking over 
the 20-year time horizon, CO2 equivalent emissions from 
reservoir surface waters are estimated at double the flux 
presented here (1.7 Pg CO2 equivalents per year , 5th and 95th 
confidence interval: 1.1 to 2.7 Pg CO2 equivalents per year). 
With the current boom in global dam construction (Zarfl 
et al. 2015), reservoirs will represent an even larger fraction 
of anthropogenic CO2 equivalent emissions in the coming 
years. Therefore, policymakers and water managers that are 
siting new dams or decommissioning old ones should weigh 
the multiple services that reservoirs provide against their 
GHG-related costs in planning to either construct or decom-
mission a dam. A number of papers compare reservoir GHG 
emissions to those of the natural gas combined cycle (see the 
Larger Context section above), but many reservoirs do not 
produce energy at all.

Conclusions
Sixteen years ago, the first global review of reservoir GHG 
emissions highlighted the potential significance of reservoir 
surfaces as GHG sources and postulated that factors such 
as age, water temperature, and organic carbon inputs could 
regulate fluxes (St. Louis et  al. 2000). At that time, there 
were GHG flux estimates from only 22 reservoir systems 

and potential controlling factors could not be quantita-
tively assessed. Here, we discuss a more comprehensive set 
of reservoir GHG flux estimates than has previously been 
analyzed, and use that data set to develop new insight into 
the rates and controls of reservoir GHG fluxes. Specifically, 
this work highlights the dominant contribution of CH4 
emissions to total reservoir carbon emissions, and the 
importance of including ebullitive CH4 emissions in model-
ing efforts. Furthermore, it appears that reservoir nutrient 
loading and associated eutrophication leads to increased 
radiative forcing by reservoirs because of increased CH4 
emissions. The relationship between reservoir eutrophica-
tion and GHG emissions presented here provides a crucial 
first step in identifying potential management opportunities 
for the reduction of reservoir GHGs. Specifically, watershed 
nutrient reduction strategies aimed at preventing reservoir 
eutrophication may also mitigate both CH4 and N2O emis-
sions (specifically via reduction of P and NO3

– loading). In 
addition, when possible new reservoirs could be strategically 
sited upstream from anthropogenic nutrient sources. With 
the need for better global water management and the push 
for expanded global hydropower capacity, careful siting of 
new reservoirs, and revising management of existing ones 
may help balance the positive ecosystem services that reser-
voirs provide against the GHG emission costs.
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ABSTRACT: Water-level fluctuations due to reservoir
management could substantially affect the timing and
magnitude of reservoir methane (CH4) fluxes to the
atmosphere. However, effects of such fluctuations on CH4
emissions have received limited attention. Here we examine
CH4 emission dynamics in six Pacific Northwest U.S.
reservoirs of varying trophic status, morphometry, and
management regimes. In these systems, we show that water-
level drawdowns can, at least temporarily, greatly increase per-
area reservoir CH4 fluxes to the atmosphere, and can account
for more than 90% of annual reservoir CH4 flux in a period of
just a few weeks. Reservoirs with higher epilimnetic
[chlorophyll a] experienced larger increases in CH4 emission in response to drawdown (R2 = 0.84, p < 0.01), suggesting that
eutrophication magnifies the effect of drawdown on CH4 emission. We show that drawdowns as small as 0.5 m can stimulate
ebullition events. Given that drawdown events of this magnitude are quite common in reservoirs, our results suggest that this
process must be considered in sampling strategies designed to characterize total CH4 fluxes from reservoirs. The extent to which
(and the mechanisms by which) drawdowns short-circuit connections between methanogenesis and methanotrophy, thereby
increasing net CH4 fluxes to the atmosphere, should be a focus of future work.

■ INTRODUCTION

Collectively, at the global scale, reservoirs constitute a major
anthropogenic source of atmospheric CH4, emitting 12−70 Tg
y−1 of CH4, roughly as much as other major anthropogenic
CH4 sources such as rice cultivation or biomass burning.1−4 In
lakes and reservoirs, CH4 is produced primarily in anoxic
sediments and can be released to overlying water via diffusion,
ebullition (bubbling),5 or, when emergent vegetation is present,
via plant-mediated transport. Emissions of CH4 from reservoirs
can also occur via degassing at turbines and spillways.3 The
pathway for CH4 emission (diffusion vs ebullition) matters
because the fate of CH4 diffusing out of sediments is quite
different from that of CH4 bubbling out of sediments. CH4
diffusing out of sediments is generally subject to remarkably
efficient microbial CH4 oxidation (methanotrophy), a process
which converts CH4 to CO2, a much less potent greenhouse gas
on a per-molecule basis.6 In fact, a recent review of nine lakes
with both CH4 production and oxidation measurements
conservatively estimated that methanotrophs consume 50−
95% (median: 90%) of all CH4 produced in lakes and an even
greater fraction of the nonebullitive CH4 flux.

7 In contrast, CH4
bubbling out of sediments largely bypasses methanotrophs,
especially in shallow systems/sites where water column bubble
dissolution is limited.8 Hence, processes that increase the
fraction of CH4 released via ebullition (versus diffusion) can

increase the magnitude of atmospheric CH4 flux. Furthermore,
although ebullition is frequently the dominant emission
pathway for CH4 emission from reservoirs, it is infrequently
measured relative to diffusive emissions.3 Hence there is a great
need to better quantify and understand the drivers of CH4
ebullition.
Methane is produced in anoxic lake sediments via microbial

decomposition of organic matter, and production rates depend
on organic carbon availability, redox conditions, and temper-
ature.9,10 If the partial pressure of all dissolved gases in
porewater exceeds ambient pressure and water surface tension,
free gas is formed.11−13 Continuous CH4 production causes
bubbles to form, grow and create fractures or disc-shaped
cavities within sediments.13,14 With continuing gas production
in sediments, these gas bubbles can grow further, coalesce, and
migrate vertically through the sediment until they are released
into the water column and, subsequently, to the atmos-
phere.11,13 Decreases in hydrostatic pressure (or other physical
disturbances) can lower compressive sediment stress and cause
bubbles to overcome their confinement, expand by deforming
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the surrounding sediments, and hasten their rise to the
surface.11 The cohesive strength of sediments, and hence
their sensitivity to changes in hydrostatic pressure, is thought to
vary as a function of organic content and pore pressure, with
greater organic matter content generally associated with greater
sediment cohesive strength.15

On their way upward through sediments (and the water
column), bubbles are subject to diffusive exchange with the
surrounding environment. There is a widely reported positive
relationship between ebullition rates and bubble CH4
concentrations, which is generally attributed to N2 stripping
by CH4 bubbles.16,17 The idea here is that bubbles moving
through sediments can strip out N2 (the most abundant of the
dissolved gases at atmospheric equilibrium) from pore waters,
leaving CH4 to make up a large fraction of the partial pressure
in remaining bubbles. Although the flattened bubbles thought
to occur in cohesive sediments12 are likely to exhibit more
efficient diffusive exchange than spherical bubbles would, larger
bubbles generally have lower surface area:volume ratios and
therefore result in less efficient gas exchange. In addition,
longer residence times for bubbles in sediments would result in
lower emission efficiencies for CH4 produced in sediments as
greater time in sediments provides greater opportunity for
methanotrophy to occur.
Prior studies of factors controlling ebullition events from

aquatic sediments have highlighted many potential drivers,
including wind events and associated bottom shear,15,18

variations in atmospheric pressure,19−21 oxygen concentrations,
water temperature, organic matter input,22−24 and seasonal22,25

and tidal26 decreases in water level. The trophic status of
reservoirs also should influence sediment CH4 production and
atmospheric emissions.27 The theory here is that higher
nutrient loads support higher rates of primary production,
which in turn provide the organic carbon substrate and
favorable (hypoxic) conditions necessary to support rapid rates
of CH4 production. Trophic status also influences the
availability of autochthonous carbon, which has been found
to promote higher rates of methanogenesis than allocthonous
carbon.27 Recent studies of single systems, as well as regional
and global syntheses, suggest an important link between
primary production and CH4 emission in lakes and
reservoirs,3,5,28−30 with more nutrient enriched systems
generally exhibiting higher rates of CH4 emission.
Although fluctuations in pressure (either barometric or

hydrostatic) can clearly influence the timing of methane release
from sediments,19,31,32 and researchers have argued that
reservoir drawdowns should affect CH4 ebullition,

11,33,34 there
have been very few studies of this phenomenon in reservoirs. In
fact, an extensive literature search yielded only two studies

investigating the relationship between reservoir water level and
ebullition, both of which focused on a single reservoir with a
small (<0.5 m in both cases) range of stage height fluctuation.
The first study reported synchronous bubble releases across
multiple sites within a single, slightly regulated kettle-hole lake
that were linked equally to variations in atmospheric pressure
and reservoir water level via time series analysis.22 This study
measured cumulative bubble volume, but CH4 concentrations
in bubble gases were not measured, so CH4 fluxes could not be
directly computed. The second, more recent study reported
pulsed releases of CH4-rich bubbles from sediments in a
regulated portion of the Saar river (Germany), which correlated
with navigation-associated water level fluctuations (total range
in water level <0.3 m).35 Neither study examined the potential
interactive effects of water level drawdown and trophic status
on atmospheric CH4 emissions, but it stands to reason that
more eutrophic systems may have larger sediment CH4 stores
to be released during drops in hydrostatic pressure.
Here, we take a multireservoir comparative approach to

investigate how reservoir management and characteristics affect
CH4 emissions by examining CH4 ebullition dynamics in
several reservoirs subject to a variety of drawdown types (flood
prevention, hydropower peaking, and maintenance-related) and
spanning a range of trophic statuses. This allows us to examine
how reservoir management and characteristics affect CH4
emissions. Second, we directly compare two adjacent (in-
series) reservoirs that differ primarily with respect to water-level
management, allowing us to examine the impact of drawdowns
on CH4 flux magnitude, in addition to timing. Third, three full
years of data from one of our study reservoirs allowed us to
quantify the contribution of drawdown-associated CH4 fluxes
relative to annual CH4 emissions, a result with important
implications for efforts to quantify CH4 emissions from
reservoirs.

■ MATERIALS AND METHODS
To examine the relationship between water level drawdown and
CH4 ebullition we monitored water column CH4 concen-
trations, CH4 ebullition fluxes, and variables likely to control
CH4 ebullition in six Pacific Northwest U.S. reservoirs,
spanning a range of management regimes, trophic statuses,
and morphologies (Table 1, Supporting Information (SI)
Figures S1 and S2). Two of the study reservoirs (Cle Elum and
Kachess) are oligotrophic systems36 located high in the Yakima
River Basin (∼700 m elevation), and are managed primarily as
irrigation storage reservoirs, with pronounced summer draw-
downs that occur over periods of approximately two months (7
and 25 m drawdowns for Kachess and Cle Elum reservoirs,
respectively; Table 1). Foster Reservoir is located in the

Table 1. Characteristics of Study Reservoirs

reservoir
name

surface area
(ha)

max depth
(m) drawdown description

magnitude of
drawdown (m)

average pace of
drawdown (m d−1)

average surface[Chl a]
(mg m−3) trophic statusa

Cle Elum 1940 101 large summer drawdown 25 0.45 0.24 oligotrophic36

Kachess 1837 125 large late-summer drawdown 7 0.12 0.40 oligotrophic
Foster 425 33 fall drawdown + hydropower

reregulation
6 0.30 1.35 mesotrophic37

Lacamas 127 17 short late-summer drawdown 2 0.14 5.38 eutrophic38

J. C.
Boyle

154 14 hydropower peaking 0.5 0.66 6.27 eutrophic39

Keno 634 10 constant water level 0 na 12.03 eutrophic39

aTrophic status was taken as reported by system-specific studies when available (citations included in table) or, otherwise, based on U.S. EPA
National Lakes Assessment chlorophyll a criteria and data from this study.61
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Santiam River drainage, is mesotrophic,37 and is managed as a
hydropower reregulation reservoir, a reservoir designed to
reduce the impact of flow disturbance caused by hydropower
operations at an upstream dam. During this study, Foster
Reservoir experienced a 6 m drawdown over a 20 day period in
late autumn. Lacamas Lake is a small (127 ha), relatively
shallow (8 m average depth), eutrophic reservoir which is
managed primarily for recreation.38 This reservoir experiences
an annual September drawdown of 1.5−2.0 m over a 7−12 day
period so that dam owners can perform dam maintenance.
Finally, Keno and J. C. Boyle reservoirs are adjacent eutrophic
systems,39 situated in series, with Keno located just upstream of
J. C. Boyle. These two eutrophic reservoirs differ primarily with
respect to their water level management regime, allowing us to
examine the effect of drawdowns on CH4 emissions in two
otherwise similar reservoirs. Keno reservoir is managed to
maintain a constant water level all year with no drawdowns,
whereas J. C. Boyle experiences a daily ∼0.5 m drawdown in
order to provide hydropower during periods of peak energy
demand. The measurement period for most of these reservoirs
ranged from weeks to months, but in Lacamas Lake CH4 fluxes
were measured during multiple drawdown events spanning five
years (Table 2).

In each reservoir, we estimated ebullition using at least 4
inverted funnel traps (SI Figure S3)22 deployed for extended
periods, hanging 1.5 m below the water surface at profundal,
intermediate depth, inlet littoral, and noninlet littoral sites. In
Lacamas Lake, 6 and 13 traps were deployed in 2013 and
2014−2015, respectively. Gases were sampled at regular
intervals (hours to weeks; Table 2) determined by the rate of
bubbling within each reservoir, and concentrations were
subsequently measured on a Hewlett-Packard 5890 gas
chromatograph equipped with a flame ionization (FID)
detector.38 Ebullition fluxes (mg CH4 m

−2 y−1) were calculated
as the product of accumulated gas volume and concentration,
divided by funnel aperture cross-sectional area, and sampling
interval. Control traps injected with 130 mL of 50% CH4
standard were deployed along with sampling traps in each
reservoir to account for potential diffusive loss of gas from traps
left out over extended periods. These control traps were
identical to sampling traps except that a plexiglass sheet was
hung below control trap funnels to prevent bubbles from
diluting or enriching the control gas.
These control traps were sampled every time the noncontrol

traps were sampled. Measured concentrations of standards held
for up to 55 days in control traps demonstrated no detectable

loss of CH4 (SI Figure S4), perhaps due to the high volume of
standard (generally >70 mL) relative to the surface area in
contact with reservoir waters (3.98 cm2) and the low solubility
of CH4. It is possible that small volumes of gas held in traps
would be subject to greater proportional dissolution and
oxidation, but we did not observe this effect for the volumes
tested (40−100 mL). Sampling events where gas volume in
traps was greater than zero and less than 40 mL accounted for
just 2.1% of total gas volume collected during this study. At the
deepest point in each reservoir (SI Figure S2), vertical profiles
were sampled for dissolved [CH4], temperature, dissolved
oxygen, and [chl a]. Dissolved [CH4] was estimated via
headspace equilibration as in Harrison and Matson (2003),40

with gas concentrations measured on a GC equipped with an
FID, as described above for bubble fluxes.38 Temperature,
dissolved O2, and [Chl a] were measured using a Hach DSX
Sonde. Chl a measurements were cross calibrated with acetone-
extracted Chl a, measured on a Turner Designs AU
Fluorometer. Hypolimnetic CH4 accumulation for Lacamas
Lake, Cle Elum Reservoir, and Kachess Reservoir was estimated
from profile data as the change in volume-weighted CH4 mass
over time as in Deemer et al. (2011).41 Diffusive CH4 flux was
estimated using a standard thin boundary layer model that
predicted gas flux (F; for example, mmol CH4 m−2 d−1)
according to

= −F k C C( )sur eq

where k is the piston velocity (m d−1) and Csur and Ceq are
measured surface water concentration and calculated air-
equilibrium concentration, respectively, for CH4.

42 Piston
velocity (k) was estimated to vary as a function of surface
water temperatures measured at the same time as surface water
CH4 concentrations and mean daily windspeed as in Musenze
et al. (2014)43 and similar to Cole and Caraco (1998)44

according to
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where Sc is the Schmidt number for CH4 at measured surface
water temperature calculated as in Waninkhof et al., (1992),45

Z0 is the roughness height (taken as 0.1 m), Z is the height at
which wind speed was measured, and Uz is the average daily
wind speed during the day when surface water concentration
was measured.
Lake-wide ebullition fluxes were estimated by area-weighting

fluxes from two zones (profundal and littoral, defined as greater
and less than 4 m depth, respectively) in each reservoir, using a
minimum of 2 traps in each zone for each reservoir. In Lacamas
Lake, diffusive and ebullitive CH4 fluxes as well as hypolimnetic
accumulation were measured biweekly over two and a half years
(June 2013 to January 2016) and both prior to and during two
additional annual drawdown events (in 2011 and 2012). In
addition to funnel trap estimates, we also performed hydro-
acoustic transects in each reservoir using a 120 Hz, split-beam
transducer to develop qualitative insight into temporal and
spatial distribution of bubbles34 (see Supplement for additional
detail). These transects were executed before and during
drawdown in each study reservoir in 2013.
Sampling density and duration in this study were comparable

to those in many recent published studies. For example,

Table 2. Number of Sampling Sites and Sampling Dates for
Each Study Reservoir

reservoir
name

no. of
sampling
sites

dates of trap deployment and
associated CH4 sampling

period between
sampling events

Cle Elum 4 May 14, 2013 to Oct 22, 2013 20−30 days

Kachess 4 Jun 5, 2013 to Sept 24, 2013 27−29 days

Foster 4 Aug 6 to Nov 12, 2013 2−16 days

Lacamas 4−13* Aug 9, 2011 to Oct 7, 2011,
Sept 1, 2012 to Oct 26,
2012, and May 31, 2013 to
Jan 7, 2016

<1 day during
drawdown) - 55 days
(winter); (every 5
min for volume)

J. C.
Boyle

4 Aug 12−19, 2013 0.05−2 days (every 5
min for volume)

Keno 4 Aug 13−18, 2013 0.2−1.3 days (every 5
min for volume)

Environmental Science & Technology Article

DOI: 10.1021/acs.est.6b03185
Environ. Sci. Technol. XXXX, XXX, XXX−XXX

C

http://pubs.acs.org/doi/suppl/10.1021/acs.est.6b03185/suppl_file/es6b03185_si_001.pdf
http://pubs.acs.org/doi/suppl/10.1021/acs.est.6b03185/suppl_file/es6b03185_si_001.pdf
http://pubs.acs.org/doi/suppl/10.1021/acs.est.6b03185/suppl_file/es6b03185_si_001.pdf
http://dx.doi.org/10.1021/acs.est.6b03185


Kemenes et al. (2007)46 quantified ebullition over 20 min
periods at monthly intervals using 10−14 sites, and Maeck et al.
(2014)35 had funnel traps deployed at three sites over a 6
month duration. Similar to Maeck and colleagues (2014),35 we
deployed gas traps for a much greater period of time than is
common (weeks-to-months as opposed to the typical minutes-
to-hours) and in a variety of habitat types. Sampling and flux
calculations were designed to avoid overemphasis of inlet
hotspots. Ebullition traps in each reservoir were intentionally
placed so as to maximize both the variability captured and
sample representativeness. For example, in each reservoir, we
utilized at least one shallow site near the inlet, one shallow
outlet site, and two comparatively deep (>4 m depth) sites.
From traps with pressure transducers (deployed in Keno, J. C.
Boyle, and Lacamas) we collected hundreds of observations of
gas volume. We present data from only traps with a minimum
of five sampling events apiece, but most traps were sampled
much more frequently, with collection events (instances when
gas samples were collected from traps and returned to the lab
for subsequent concentration measurements) occurring at
intervals ranging from 0.05 days to several weeks and total
sampling time ranging from 5 days up to several calendar years
(Table 2).

■ RESULTS AND DISCUSSION
Drawdown Affects Timing of CH4 Emission. Several

lines of evidence implicate water level drawdown as a crucial
control on timing of CH4 emissions in our study reservoirs.
First, there was a strong temporal correspondence between
drawdown events and increases in ebullition rates across all
study reservoirs experiencing drawdowns ≥0.5 m (i.e., five of
the six study systems). In all reservoirs (and in all years for
Lacamas Lake, the one system in our study which was
monitored for multiple years) we observed pulses of total
ebullition, CH4 emission via ebullition, CH4 emission via
diffusion, and total CH4 emission (ebullition plus diffusion)
associated with water level drawdown (Figures S5, 1, 2, and 3).
In every case, simple average and area-weighted-mean whole-
lake ebullition rates at least tripled between predrawdown and
drawdown periods, and, in the most extreme case (Lacamas in
2013), increased by more than a factor of 6000 (Figure 1a).
Furthermore, there were no instances where ebullition rates
decreased in any of our study reservoirs (or even individual
traps) during drawdown events.
We also observed increases in average surface water CH4

concentrations in all study reservoirs during reservoir draw-
down (P < 0.05 in all cases by one-way ANOVA; SI Figure S6),
and increases (P < 0.1 in all cases) in average hypolimnetic CH4
concentrations during drawdown in all but one study reservoir
(Foster Reservoir; SI Figure S6), which showed no significant
change. In reservoirs where it was possible to calculate
dissolved CH4 mass and dissolved CH4 accumulation rates
during predrawdown and drawdown periods (Lacamas,
Kachess, and Cle Elum Reservoirs), we observed increases in
hypolimnetic CH4 mass during drawdowns (SI Figure S7). One
explanation for these observed increases is that bubbling events
load the water column with CH4 as gases in bubbles exchange
with the water column during ascent. An alternative explanation
for observed patterns in hypolimnetic CH4 loading during
drawdowns is that increased bubble densities in sediments
enhanced diffusion of sparingly soluble gases from sediments
into the water column, as has been suggested could occur by at
least one core incubation study.47 Regardless of mechanism,

hypolimnetic CH4 accumulation rates in Lacamas increased
250−4,200% during drawdown events, compared to predraw-
down accumulation rates during the five years for which we
have data (SI Figure S7). Diffusive CH4 losses to the
atmosphere were also elevated during drawdown periods
(Figure 1b). Thin boundary layer model-estimated diffusive
fluxes were smaller than ebullition fluxes during drawdown
periods in all reservoirs, but were larger than ebullition fluxes
during nondrawdown periods in oligotrophic reservoirs and in
Lacamas Lake (Figure 1a and b). When both ebullition and
diffusive fluxes are considered (ignoring hypolimnetic CH4
accumulation), all reservoirs in this study experienced at least
a 3.6-fold increase in CH4 emissions during drawdown. In all
reservoirs, CH4 accumulation measurements from traps were
qualitatively consistent with hydroacoustic data. Bubble
densities in the hydroacoustic surveys were much greater
following drawdowns than prior to drawdown events, and the
highest bubble densities in the hydroacoustic surveys occurred
at locations where the greatest gas volumes were collected in
traps (SI Methods and Figures S8 and S9).
Ebullition rates varied substantially between traps in each

reservoir. During predrawdown periods, coefficients of variation
(CVs) for mean rates of CH4 ebullition between traps ranged
from zero in Cle Elum Reservoir, where no ebullition was
detected, to 200% in Kachess Reservoir. During drawdown CVs
for mean CH4 ebullition rates ranged from 117% (in J. C. Boyle
Reservoir) to 200% (in Kachess Reservoir). A Monte Carlo

Figure 1. Average CH4 ebullitive (A) and diffusive (B) fluxes (mg CH4
m−2 day−1) from 5 reservoirs during predrawdown versus during-
drawdown conditions. For Panel A, n = 4 funnel traps in all cases
except Lacamas, where n = 6, and error bars represent one standard
error of measurements between all traps. For Panel B, n = 2−14 time
points, depending on the system, and error bars represent one
standard deviation of modeled fluxes. * denotes zero flux during the
predrawdown period in Cle Elum Reservoir.
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subsampling analysis of subsequent additional, higher density
sampling in Lacamas Lake (Figure 2) allowed us to determine
that sampling with two shallow and two deep ebullition traps
(the design implemented in most reservoirs in this study) yields
rate estimates within ±60% of rates calculated using 13 traps
>95% of the time. Hence, it appears that the large signal due to
drawdown made it possible to detect a significant drawdown
effect in Lacamas Lake despite substantial spatial variation
between traps. If spatial variability of ebullition rates in other
study reservoirs is similar to (or less than) that observed in
Lacamas Lake, then the sampling density employed in this
study was sufficient to reliably detect the large and consistent
observed drawdown effect, which was greater than 3-fold in all
study reservoirs.
Drawdowns and Magnitude of Ebullition Events. A

comparison of two reservoirs differing primarily in water level
management suggests that drawdowns affect not just the timing
but also the magnitude of CH4 ebullition (J. C. Boyle vs Keno;
Figure 3). These reservoirs occur in series, within 9 river km of
each other and experience very similar levels of nutrient

loading.39 In J. C. Boyle reservoir, daily drawdowns timed to
meet hydropower demand were associated with pulsed release
of CH4-rich bubbles from sediments. In contrast, over the same
period, just upstream in Keno reservoir (which is managed to
maintain a constant water level), no such pulsed bubbling
events were observed. Instead, where ebullition was measured
in Keno, rates were fairly constant over the duration of our
experiment (Figure 3). The net effect of drawdowns over the
period of measurement was to increase total CH4 ebullition by
a factor of 3.5 in J. C. Boyle relative to Keno (Figure 3). During
the experimental period bubble CH4 concentrations averaged
54% in Keno Reservoir and 74% in JC Boyle reservoir, so
differences in CH4 concentration of bubbles only accounted for
a small portion of the total difference in ebullition between the
two reservoirs. The remainder of the difference in observed
ebullition between the two reservoirs was due to differences in
bubbling rates, which averaged 341 mL m−2d−1 in Keno and
445 and 1624 mL m−2 d−1 during nondrawdown and
drawdown periods in JC Boyle, respectively. It is conceivable
that differences in short-term whole-reservoir ebullition rates

Figure 2. Time series showing (A) change in the water surface elevation anomaly in Lacamas Lake (secondary Y-axis and black lines; annual
reservoir drawdown events are also indicated by shaded gray bars), (B) cumulative bubbled mass of CH4 in traps located at four sites in Lacamas
Lake in 2011 and 2012, six in 2013, and 13 sites in 2014−2016; lines represent individual bubble traps, and points represent sampling events where
traps were emptied and gas concentrations were measured, and (C) the fraction of sampled gas as CH4 for each time a trap was sampled (n = 717).
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between Keno and J. C. Boyle were due to differences in factors
other than drawdown. However, the available data suggest that,
if anything, CH4 emission rates should be greater in Keno than
in J. C. Boyle, the opposite of what we observed. Turbidity and
[Chl a], both of which would be associated with higher rates of
CH4 production, were higher in Keno than J. C. Boyle. During
our study, turbidity was more than 3-fold higher in Keno
Reservoir (mean: 28 NTU) than in J. C. Boyle Reservoir
(mean: 8 NTU), and [Chl a] was roughly 2-fold higher in
Keno than in J. C. Boyle (12.03 μg L−1 in Keno vs 6.27 μg L−1

in J. C. Boyle). Sediment percent organic C at the most active
sites for ebullition was comparable between the two reservoirs
(6.42% in Keno vs 7.40% in J. C. Boyle). Bottom water
temperatures were slightly higher in Keno (21.24 °C) than in J.
C. Boyle (19.71 °C), and average bottom water O2

concentrations were higher in J. C. Boyle (2.41 mg O2 L−1)
than in Keno (0.64 mg O2 L

−1). Hence temperature and O2

conditions should both favor greater rates of CH4 production in
Keno than in J. C. Boyle, the opposite of what we observed.
Although these measurements were carried out over just a short
period of time (5 days), they are consistent with longer-term
monitoring data for the two reservoirs, which show very similar

water chemistry (i.e., no detectable differences in mean annual
concentrations of total nitrogen, dissolved organic nitrogen,
nitrate, ammonium, total phosphorus, and soluble reactive
phosphorus), and a similar difference in [Chl a] between the
two reservoirs to that observed during our study.39 Temper-
atures in the two reservoirs are generally within 1 °C of each
other (http://www.kbmp.net/maps-data/links-data-reports). In
addition, a long-term (8-year) record of barometric pressure
fluctuations for the region shows that for the 8 years prior to
our study, daily barometric pressure fluctuations never
exceeded the pressure changes due to 0.5 m daily water level
drawdowns in J. C. Boyle, and barometric pressure was quite
stable for weeks prior to our experiment. Hence, it is unlikely
that barometric pressure fluctuations occurring beyond the end
of our experiment in Klamath River reservoirs would cause net
CH4 fluxes from Keno to catch up to those from J. C. Boyle.
Data from Lacamas Lake also suggest that by enhancing

ebullition rates, even temporarily, drawdowns might increase
CH4 emissions. This is due to a strong (P < 0.001; R2 = 0.5),
positive relationship between ebullition rates and bubble CH4

concentrations in Lacamas Lake, with concentrations peaking
during drawdown events (Figure 2b). During drawdowns in

Figure 3. Time series showing average cumulative bubbled mass of CH4 in traps located at sites in Keno (A) and J. C. Boyle (B) Reservoirs (n = 4
traps in each reservoir). Reservoir drawdown events are represented by shaded gray bars and are also visible as the change in the water surface
elevation anomaly (secondary Y-axes and lines). Panels show a contrast between cumulative CH4 ebullition in two reservoirs positioned in series (i.e.,
receiving the same water), experiencing different water level management. Error bars represent ±1 SE.
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Lacamas Lake, average bubble CH4 concentrations were
roughly 2-fold higher than those during nondrawdown periods
(P < 0.001), averaging 61% CH4 during drawdown periods and
30% during nondrawdown periods (Figure 2b). There was also
a significantly (P < 0.001) strong (R2 = 0.5) and positive log−
linear relationship between ebullition rate and bubble CH4
concentrations. This relationship may be due simply to bubble
aging and the effect of N2 stripping from sediments that has
been observed previously in other systems,16,17 but it is also
consistent with increased sediment-to-atmosphere transfer
efficiency for CH4 in bubbles emitted during drawdown (due
to larger bubble sizes and/or higher sediment or water column
CH4 concentrations). Future efforts should aim to characterize
differences in bubble size prior to and during drawdown as well
as pore water chemistry and groundwater exchange rates during
water level drawdown events. 13C may also be a useful tool to
help determine the degree to which CH4 emitted as bubbles
during drawdown events is oxidized compared to CH4 emitted
as bubbles during nondrawdown periods, as in Walter et al.
(2008).48

Although one might argue that the CH4 emitted during
drawdown events would simply build up in sediments and that
the same amount of CH4 would ultimately be released to the
atmosphere, there are several reasons this is probably not the
case. It is likely that drawdowns short-circuit the CH4 oxidation
that normally is quite an efficient process in lakes and
reservoirs, typically converting 50−95+% of CH4 to CO2
before it ever reaches the atmosphere.7 Although some recent
work has shown that some methanogenesis can occur under
aerobic conditions,49−51 the great majority of methanogenesis
in lentic systems is thought to occur under highly reduced (O2-
poor) conditions whereas methanotrophy requires the presence
of oxygen, or at least an electron acceptor.52 This means that
methanogenesis and methanotrophy generally require different
chemical environments and mainly occur in different locations.
Hence, any process that interrupts the transfer of CH4 from
methanogens (via diffusion or advection) to methanotrophs
must decrease the efficiency of CH4 oxidation, and thus
increase CH4 “leakage” to the atmosphere. It is also possible
that bursts of bubbles associated with drawdowns enrich the
water column with CH4 so that the diffusive exchange of gas
between bubbles and the water column is not as efficient as at
other times of year. Finally, it is possible that by causing an
ebullition event, drawdowns bring CH4 to the surface that
would otherwise be oxidized following fall lake turnover, when
well-oxygenated water comes into contact with sediments that
have been sitting in an anoxic environment during summer
stratification.
Drawdown-Associated Ebullition Events Can Domi-

nate a Reservoir’s Annual CH4 Emission. We were able to
estimate the impact of drawdown on CH4 fluxes in Lacamas
Lake, the best-characterized of our study systems. During the
2.5 years over which bubble traps were deployed continuously
at Lacamas Lake (2013−2016), 83−91% of total annual CH4
flux to the atmosphere (ebullition plus diffusion) occurred
during the period of drawdown and recovery (56−76 days, or
15−21% of the year). A large fraction (46−70%, depending on
the year) of total annual hypolimnetic CH4 accumulation in
Lacamas Lake also occurred during reservoir drawdown. Across
all reservoirs in our study, average predrawdown rates of
ebullition were not especially high (0.0−192.6 mg CH4 m−2

d−1; mean of all reservoirs: 42.0 mg CH4 m
−2 d−1), but rates

observed during drawdown (0.09−719.0 mg CH4 m−2 d−1;

mean: 223.0 mg CH4 m−2 d−1) fell toward the high end of
reported CH4 ebullition rates for reservoirs and lakes. In fact,
the mean ebullition rate we observed during drawdowns was
higher than 92.5% of reported reservoir CH4 flux rates,3 SI
Table S1.).
Together, these results and those presented in previous

sections constitute the first evidence that (1) water level
drawdowns stimulate CH4 emissions from reservoir sediments
across a range of different types of reservoirs experiencing
different management regimes and (2) that the magnitude of
ebullition events associated with drawdowns can constitute a
large fraction of the total annual CH4 flux from reservoirs.
These insights highlight a need to explicitly consider drawdown
events in efforts to quantify CH4 fluxes, both from individual
reservoirs and, where possible, in regional and global CH4
budgeting efforts.

Controls on Drawdown-Related Ebullition Events. We
also examined controls on CH4 fluxes. Of the factors examined,
chlorophyll a concentrations [chl a] most strongly correlated
with CH4 emissions across reservoirs in this study. CH4
ebullition, CH4 diffusion, and the change in CH4 emissions
between predrawdown and drawdown periods all scaled
strongly and positively with surface water [chl a] (R2 = 0.88,
0.95, and 0.84; P < 0.0005, 0.0001, and 0.01, respectively;
Figure 4). Although some of the observed relationship between

[chl a] and CH4 emission may be explained by depth ([chl a]
and depth were inversely correlated in our data set (r =
−0.59)), the relationship between [chl a] and CH4 ebullition
was stronger than the relationship between depth and CH4
emission (R2 = 0.87 using [chl a] as an independent variable
and R2 = 0.68 using depth as an independent variable). This is
consistent with a recent analysis, showing a relationship
between [chl a] and CH4 emission globally.3

The J. C. Boyle case suggests that magnitude of drawdown
may affect CH4 emissions within a single reservoir. During a
two day experiment in this reservoir, (August 16−17), diel
water level drawdowns were extended 0.19 m (first day) and
0.26 additional m (second day) below the standard operating
range. CH4 emissions were larger during these deeper
drawdown events (August 16−17, Figure 3) than during
standard water level operation (August 15) and during
subsequent days (when water levels were not allowed to fall

Figure 4. Relationship between average surface (top 3 m) chlorophyll
a concentrations and increase in CH4 ebullition accompanying
drawdown in each of our study reservoirs. Best fit least-squares
regression models and associated statistics are shown.
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as low as they had the previous day, August 17−19). Although
depth of drawdown appeared to affect ebullition within J. C.
Boyle, there was no detectable relationship between drawdown
magnitude and CH4 emissions when all reservoirs were
considered (P > 0.05). This suggests that once a critical
pressure threshold is crossed (possibly related to recent
pressure variation), the magnitude of drawdown ceases to
matter, or, alternatively, that other factors (e.g., trophic status)
are more important than drawdown magnitude in controlling
CH4 emissions when multiple reservoirs are considered. The
magnitude of drawdown that will cause an ebullition event is
also likely to vary as a function of CH4 production rates,
reservoir geomorphology, sediment cohesiveness, and reservoir
management history. Characterizing these relationships so that
predictive models can be developed remains a critical challenge
for future research efforts. Similar to drawdown magnitude,
there was no detectable relationship between drawdown
velocity and any metric of CH4 production or release, including
overall average and during-drawdown ebullitive, diffusive, and
total CH4 fluxes and hypolimnetic CH4 accumulation (P > 0.05
in all cases) across all study reservoirs. Nor was there any
significant relationship between drawdown duration and total
drawdown-associated CH4 ebullition, either within a single
reservoir across years in the case of Lacamas or across reservoirs
(P > 0.05 in all cases).
We also tested for correlations between ebullition and

alternative potential controlling factors such as near-sediment
water temperature, wind speeds (and gusts), wind direction,
and changes in atmospheric pressure. To accomplish this, we
used high temporal frequency data (one pressure measurement
every 5 min) from nondrawdown periods in 2013 at deep water
and shallow inlet sites in Lacamas Lake and at a shallow inlet
site in Keno Reservoir. Each site was analyzed separately, using
∼4 months of data for Lacamas sites and 3 days of data for the
Keno site. At all three sites, all correlations between CH4
ebullition rates and potential physical drivers of CH4 ebullition
were weak (r < 0.3) or statistically insignificant.
Although drawdowns consistently resulted in elevated CH4

emission across our study reservoirs, there was considerable
spatial variability in CH4 emission both between traps within a
single reservoir (e.g., Figures 2 and 3) and between reservoirs
(Figure 1). Reservoir mean fluxes spanned 3 orders of
magnitude (0.5−465 mg CH4 m−2 d−1), and time-averaged
within-reservoir fluxes varied substantially between traps (e.g.,
0−952 mg CH4 m

−2 d−1 in J. C. Boyle, the reservoir with the
greatest variation between sampling sites). Bubble dissolution
models predict that the importance of ebullition declines as
water depth increases,8 with little ebullition occurring from
waters deeper than ∼8 m5, but others have seen substantial
CH4 bubbling from depths greater than 8 m.53 Depth was
significantly correlated with CH4 ebullition across all traps in all
study reservoirs, with higher fluxes generally occurring at
shallower sites (P < 0.001, adj. R2 = 0.66). However, we
observed some of the highest rates of ebullition at 11 m depth
and substantial time-averaged CH4 ebullition fluxes (3.7 mg
CH4 m−2 d−1) in water up to 42 m deep. It has also been
suggested that reservoir inlets are especially active sites for CH4
production and emission, perhaps due to elevated rates of
carbon input to these regions.54,55,43 In our study, inlet sites had
the highest average CH4 fluxes in five out of six reservoirs and
the most pronounced response to drawdown in four of the five
reservoirs experiencing drawdowns. In J. C. Boyle, the reservoir
where the inlet site(s) was not the most active site for CH4

ebullition, the highest average CH4 fluxes occurred at a site
located near the reservoir’s outlet.

Implications and Future Directions. The strong response
of eutrophic reservoirs to water level drawdown forcing we
report here adds a twist to a recently posited conceptual
framework35 wherein higher CH4 production rates push
systems from a “forcing controlled regime” where forcing
mechanisms such as barometric or hydrostatic pressure control
CH4 emissions to a “CH4 production controlled regime”, where
CH4 production rates overwhelm the sediment’s capacity to
modulate CH4 emissions. In our study, higher CH4 emission
rates appear to correlate with greater sensitivity to physical
forcing events, not less (Figure 4), even when drawdown events
occur daily, as in J. C. Boyle. This may be due to the fact that
sediments can store a large amount of CH4 relative to what is
released to the atmosphere. Of course, if sediment CH4 storage
capacity is far exceeded by CH4 accumulation, then drawdowns
are likely to exert a small relative effect on the timing of CH4
release because they are likely bubbling at near maximum rates.
However, if sediments are capable of holding a large proportion
of the CH4 produced by reservoir sediments in a given year,
then drawdowns could increase CH4 emissions to the
atmosphere substantially. This is particularly likely in cases
where periodic mixing events “reset” the sediments by bringing
terminal electron acceptors (e.g., O2, NO3

−, etc.) down to the
sediment−water interface, thereby stimulating rapid periodic
methane oxidation. In Lacamas Lake, we used the ratios of CH4
released during drawdowns to CH4 released during predraw-
down periods (Figure 2) to calculate that Lacamas sediments
can (conservatively) hold 50−700% of the annual nondraw-
down ebullition flux. Lacamas was one of most active emitters
of CH4 in this study, and CH4 emission rates in Lacamas are
high compared to many other lakes and reservoirs globally
(higher than 83% of reservoirs in a recent synthesis).1,3 Hence,
Lacamas produces a lot of CH4 relative to other reservoirs, yet
its sediments can hold as much or more CH4 than it emits to
the atmosphere on an annual basis. Although the size of the
CH4 pool held in sediments is likely vary substantially between
reservoirs, our results from Lacamas suggest that there could be
many systems where within sediment accumulation of CH4 is
substantial relative to annual CH4 fluxes. In such systems,
reservoir water level management could play an important role
in controlling CH4 emissions. The sensitivity of reservoirs to
drawdowns is likely to be a function of sediment characteristics
(e.g., sediment cohesiveness and, especially, organic matter
content13), reservoir average depth, the frequency of draw-
downs, rates of methanogenesis, and CH4 oxidation, and is a
topic meriting further attention in future work.
Given the diversity of reservoirs and the current lack of

information regarding reservoir bathymetry and biogeochem-
istry at large spatial scales, it is not currently possible to credibly
extrapolate from our observations to continental or global
scales. However, reservoir drawdowns are quite common,
suggesting that this CH4 release mechanism has potential to
affect timing and magnitude of CH4 emissions significantly at
landscape or larger scales. For example, stage height data from
157 U.S. reservoirs showed 95% of reservoirs experienced at
least one annual drawdown ≥0.5 m, and 70% experienced
multiple drawdown events of this magnitude (median: two
events per reservoir56). Thus the potential role of reservoir
drawdowns as a control on large scale estimates of CH4
emission from reservoirs deserves further attention. In addition,
the potential impact of drawdown-related CH4 releases on past
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efforts to quantify CH4 fluxes should be evaluated. Short-term
CH4 ebullition measurements in reservoirs (typical deploy-
ments lasting only hours to days) have almost certainly missed
pulsed CH4 bubbling events associated with water-level
drawdowns, resulting in substantial underestimates of reservoir
CH4 emissions. The strong effect we observed across all of the
reservoirs in this study, the ubiquity of reservoir drawdown
events, and the absence of drawdown-associated CH4 flux
estimates from other reservoir CH4 emissions studies all
suggest that CH4 emission from reservoirs has been
substantially underestimated. In addition, as a major increase
in the number and cumulative surface area of reservoirs is
anticipated globally,57 the importance of these issues is likely to
increase.
Finally, given the importance of water level manipulation in

controlling CH4 fluxes, it is possible that altered reservoir water
level management could reduce reservoir greenhouse gas
emissions. Data from Keno and J. C. Boyle reservoirs suggest
that decreasing the number (and possibly the magnitude) of
drawdowns could reduce CH4 emissions, highlighting a
potential trade-off between power generation and greenhouse
gas fluxes. It is also possible that altering timing of reservoir
drawdown (e.g., by delaying drawdown from the end of the
stratified summer period to a period when lake waters are
better mixed) might decrease the effect of drawdowns on CH4
emissions by stimulating rapid methanotrophy at the sedi-
ment−water interface, but this hypothesis requires further
testing. Furthermore, the observed relationship between
eutrophication status and the effect of drawdown on CH4
emissions (Figure 4) indicates that, in addition to the well-
characterized benefits of reducing nutrient loading to aquatic
ecosystems,58,59 this strategy may also mitigate greenhouse gas
emissions. This possibility certainly merits further investigation.
More specifically, researchers should investigate how reservoir
greenhouse gas emissions respond to increases and decreases in
nutrient loading and how reservoir characteristics, including
management, affect the relationship between eutrophication
and greenhouse gas emission. In addition, there is a need to
better understand (1) rates and controls of methanogenesis and
methanotrophy in reservoir sediments, and particularly the
availability of “free” CH4 (CH4 in bubbles) to methanotrophs
(e.g., through the use of process rate measurements or isotopic
indicators of oxidation such as the 13C signature of CH4), (2)
the role of reservoir and sediment characteristics such as
geomorphology, temperature, sediment organic matter content,
and sediment texture, in determining a sediment’s tendency to
retain (or release) CH4 via ebullition, and (3) the physics
governing the migration of bubbles upward through sediments
as a function of water level fluctuations (i.e., whether upward
migration and eruption simply result from increased buoyancy
or whether groundwater flushing resulting from a decrease in
pressure head or more complex sediment physics (e.g., fracture
dynamics) are at play11,13,60). Addressing these unknowns
would both help address important knowledge gaps and
provide management-relevant information that could help
reservoir managers to mitigate greenhouse gas emissions.
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Thaler, Parker@Waterboards

From: Hamilton, John <john_hamilton@fws.gov>
Sent: Tuesday, January 10, 2017 10:37 AM
To: Thaler, Parker@Waterboards
Subject: Fwd: Graves under Copco Reservoir
Attachments: Hessig 1979 Looking back.pdf

Parker:  Good talking with you this AM.   
 
FYI - this movement of graves to Hornbrook prior to filling Copco 1 probably is not in the SD supporting info.  
 
It may or may not apply only to Native American graves. 
 
 
John Hamilton 
Fisheries and Hydropower Branch Chief 
U.S. Fish and Wildlife Service 
Yreka Field Office 
1829 S. Oregon Street 
Yreka, California 96097 
(530) 842-5763 Office 
(530) 841-3114 Direct 
(530) 340-2391 Cell 
(530) 842-4517 Fax 
John_Hamilton@fws.gov 
 
---------- Forwarded message ---------- 
From: Hamilton, John <john_hamilton@fws.gov> 
Date: Fri, Nov 22, 2013 at 11:02 AM 
Subject: Graves under Copco Reservoir 
To: ELIZABETH VASQUEZ <evasquez@usbr.gov> 
 

Liz:  Hope all is well. 
 
The SD is probably an ancient memory. However, Indian and other burials under the Reservoirs were an 
issue.  The attached historical account states that bodies from the cemetery near Beaver Creek (now a tributary 
of Copco 1 reservoir) were moved to the Hornbrook cemetery when the dam was built. 
 
Who should this information go to? 
 
Thank you much.   
 
John Hamilton 
Assistant Field Supervisor/Hydropower Branch Chief/Biological SubGroup co-chair for the Klamath Secretarial 
Determination 
U.S. Fish and Wildlife Service 
Yreka Field Office 
1829 S. Oregon Street 
Yreka, California 96097 
(530) 842-5763 Office 
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(530) 841-3114 Direct 
(530) 340-2391 Cell 
(530) 842-4517 Fax 
John_Hamilton@fws.gov 
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Thaler, Parker@Waterboards

From: Tahj Gomes <dauntlesslawyer@gmail.com>
Sent: Wednesday, February 01, 2017 7:16 AM
To: Thaler, Parker@Waterboards
Subject: Etna Band of Indians & Klamath Hydroelectric Project (FERC Project 14803)
Attachments: Thaler_1 Dam Removal.pdf; Thaler_1 Dam Removal.docx

Mr. Thaler, 

 

Attached please find the Etna Band of Indians’ comments on the above - referenced matter, in various formats. 

 

Very truly yours, 

 

Tahj Gomes 

 

------------------------------- 

Dear Mr. Thaler: 

Thank you for the opportunity to provide comments for the record regarding the impact to Tribal

Cultural Resources on the project known as FERC Project 14803. Shasta Indian people have resided in the

Upper Klamath River Canyon since time immemorial. The ancestors of the present Etna Band of Indians 

intermarried with and maintained social, cultural, and trade relations with Shasta Indian people living in the

Upper Klamath River Canyon, now represented under California State law by the Shasta Indian Nation.  

The Etna Band of Indians represents a Federally-terminated Tribe under the California Rancheria

Termination Act, Public Law 85-671 (72 Stat. 619), and, as a consequence, has not been a party to any of the

negotiations surrounding the Klamath Hydroelectric Settlement Agreement as a Tribe. As a result, we believe

that our views as Tribal stakeholders have been marginalized in the process to date. 

It is our understanding that, pursuant to the California Environmental Quality Act (CEQA), the State

Water Resources Control Board will prepare an environmental impact report (EIR) for the proposed removal of

the Lower Klamath Project. The EIR will be used in considering the Klamath River Renewal Corporation’s

(KRRC) application for water quality certification. The KRRC is formed for the purpose of removing four dams

on the Klamath River, three of which are located in California. The license transfer and license surrender

applications are made in accordance with the April 6, 2016, Amended Klamath Hydroelectric Settlement 

Agreement (KHSA). 
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The Etna Band of Indians was not a signatory to the original or amended KHSA. In considering impact

to Tribal Cultural Resources it is important to note the treatment Federally-terminated tribes differs under 

Federal and state laws. The assessment of project impacts on Tribal Cultural Resources under the CEQA

Section 15064.5 and California AB 52 provides a procedural pathway for consultation with Native American

Tribes recognized under the applicable California state laws. The National Environmental Policy Act (NEPA) 

only considers impacts to tribal cultural resources or Federally-recognized tribes; others are treated as 

“interested parties.” 

As noted in the Water Resource Control Boards notice, the 2012 KHSA EIS/EIR was prepared to

support Klamath Hydroelectric Project dam removal, in accordance with the amended KHSA. The United

States Department of Interior never entered a Record of Decision and the California Department of Fish and

Wildlife never certified the document. 

The Etna Band of Indians concurs with the Shasta Indian Nation that the 2012 EIS and EIR does not

properly consider the impact to Shasta Indian cultural sites and landscapes with tribal cultural value. The Etna

Band of Indians requests that a new EIS be developed that gives due consideration to the Shasta Indian 

descendants whose gravesites, historic villages, and cultural sites will be affected by this process. The Etna

Band of Indians supports additional consultation to be undertaken by the California State Water Resources 

Control Board with Shasta Indian Nation, and we will monitor the outcome carefully.  

Respectfully, 

 

 

 

Tahj Gomes 

Chairman, Etna Band of Indians 
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Mr. Parker Thaler 
State Water Resources Control Board 
Division of Water Rights 
P.O. Box 2000 
Sacramento, CA 95812-2000 
 

Re: Klamath Hydroelectric Project (FERC Project 14803)     

Dear Mr. Thaler: 

Thank you for the opportunity to provide comments for the record regarding the impact to 

Tribal Cultural Resources on the project known as FERC Project 14803. Shasta Indian people have 

resided in the Upper Klamath River Canyon since time immemorial. The ancestors of the present 

Etna Band of Indians intermarried with and maintained social, cultural, and trade relations with 

Shasta Indian people living in the Upper Klamath River Canyon, now represented under California 

State law by the Shasta Indian Nation.  

The Etna Band of Indians represents a Federally-terminated Tribe under the California 

Rancheria Termination Act, Public Law 85-671 (72 Stat. 619), and, as a consequence, has not been 

a party to any of the negotiations surrounding the Klamath Hydroelectric Settlement Agreement 

as a Tribe. As a result, we believe that our views as Tribal stakeholders have been marginalized in 

the process to date. 

It is our understanding that, pursuant to the California Environmental Quality Act (CEQA), 

the State Water Resources Control Board will prepare an environmental impact report (EIR) for 

the proposed removal of the Lower Klamath Project. The EIR will be used in considering the 

Klamath River Renewal Corporation’s (KRRC) application for water quality certification. The 

KRRC is formed for the purpose of removing four dams on the Klamath River, three of which are 

located in California. The license transfer and license surrender applications are made in 

accordance with the April 6, 2016, Amended Klamath Hydroelectric Settlement Agreement 

(KHSA). 

The Etna Band of Indians was not a signatory to the original or amended KHSA. In 

considering impact to Tribal Cultural Resources it is important to note the treatment Federally-



 -2-  

terminated tribes differs under Federal and state laws. The assessment of project impacts on Tribal 

Cultural Resources under the CEQA Section 15064.5 and California AB 52 provides a procedural 

pathway for consultation with Native American Tribes recognized under the applicable California 

state laws. The National Environmental Policy Act (NEPA) only considers impacts to tribal 

cultural resources or Federally-recognized tribes; others are treated as “interested parties.” 

As noted in the Water Resource Control Boards notice, the 2012 KHSA EIS/EIR was 

prepared to support Klamath Hydroelectric Project dam removal, in accordance with the amended 

KHSA. The United States Department of Interior never entered a Record of Decision and the 

California Department of Fish and Wildlife never certified the document. 

The Etna Band of Indians concurs with the Shasta Indian Nation that the 2012 EIS and EIR 

does not properly consider the impact to Shasta Indian cultural sites and landscapes with tribal 

cultural value. The Etna Band of Indians requests that a new EIS be developed that gives due 

consideration to the Shasta Indian descendants whose gravesites, historic villages, and cultural 

sites will be affected by this process. The Etna Band of Indians supports additional consultation to 

be undertaken by the California State Water Resources Control Board with Shasta Indian Nation, 

and we will monitor the outcome carefully.  

Respectfully, 

 

 

 

Tahj Gomes 

Chairman, Etna Band of Indians 
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I .. : D /' ,"> ,"-- }, . 
2800 Cottage Way D~;: _. \-"';115 , , 

! ,/~".JSacramento, CA 95825 7 

Re: Comments of Hoopa Valley Tribe on DEIS/DEIR for Klamath Facilities Removal 

Dear Ms. Vasquez: SCANNED 

The Hoopa Valley Tribe submits the following comments on the Department of the 
Interior and California Department ofFish and Game's Draft EIS/EIR regarding Klamath 
Facilities Removal (the "DEIS"). The Tribe has previously submitted comments, dated July 14, 
2010, on the Department ofInterior's Notice ofIntent to Prepare an EIS/EIR (the "Scoping 
Notice"). The Tribe also submitted extensive comments on the cooperating agency draft of the 
DEIS dated June 22,2011. The Tribe incorporates those prior comments by reference, because 
the DEIS fails to incorporate or adequately address the vast majority of the Tribe's comments. 

Interest of the Hoopa Valley Tribe 

Since time immemorial, the fishery resources of the Klamath and Trinity Rivers have 
been the mainstay of the life and culture ofthe Hoopa Valley Tribe. The fishery was "not much 
less necessary to the existence of the Indians than the atmosphere they breathed." Blake v. 
Arnett, 663 F.2d 906, 909 (9th Cir. 1981) (quoting United States v. Winans, 198 U.S. 371, 381 
(1905)). The salmon fishery is integral to the customs, religion, culture, and economy of the 
Hoopa Valley Tribe and its members. The lower twelve miles of the Trinity River and a stretch 
ofthe Klamath River flow through the Hoopa Valley Reservation. ~OTlCE If lOU DmCh 

EHClOSUlH Plf,\Sl INStill 

The federal government established the Hoopa Valley Reservation in 1864. The CODE NO. ______ 

Hoopa Valley Reservation is located in the heart of the Tribe's aboriginal lands; lands th~'1Vibee----
has occupied since time immemorial. The Hoopa Valley Tribe has fishing and water rigIYM~II • 
the Klamath River with a priority date of 1864, as recognized by the United States in the 
Memorandum from Solicitor of the Department of the Interior to the Secretary of the Interior 
(Oct. 4, 1993); and the Memorandum from Regional Solicitor, Pacific Southwest Region to the 
Regional Director, Bureau of Reclamation, Mid-Pacific Region (July 25, 1995) (collectively, 
"Solicitors' Opinions"); and by federal courts in, for example, Parravano v. Babbitt, 70 F.3d 539 
(9th Cir. 1995). Congress has recognized and confirmed, for example in the Central Valley 
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Project Improvement Act, Public Law 102-575, Section 3406(b)(23) (Oct. 30, 1992), that the 
United States has a federal trust responsibility to restore and maintain the fishery trust resources 
of the Hoopa Valley Tribe to specified standards. Those standards are recognized in federal law 
and have become a legal mandate. The Hoopa Valley Tribe's rights are unique. This is unlike 
the situation where several tribes signed a single treaty reserving rights in common. While other 
tribes in the Klamath Basin also have water and fishing rights, our rights are distinct in scope, 
derive from different authorities, and must be treated separately. 

The fish and water resources of the Klamath River Basin have been severely and 
adversely affected by the federal authorization, construction, and operation ofthe Klamath 
Reclamation Project and the Klamath Hydroelectric Project upstream of the Hoopa Valley 
Reservation. The impacts associated with blocked fish passage, nutrient enrichment, loss of 
habitat, and inadequate in stream flows due to the authorization, construction, and operation of 
the Klamath Reclamation Project and the Klamath Hydroelectric Project have contributed to the 
listing ofthe Southern OregonINorthern California coast (SONCC) coho salmon and its critical 
habitat under the Endangered Species Act. 

The Tribe has actively participated in all proceedings relating to the re-licensing of the 
Klamath Hydroelectric Project before the Federal Energy Regulatory Commission (FERC), and 
proceedings to enforce operation of the Klamath Reclamation Project in compliance with the 
Endangered Species Act and other applicable law. Protection of the Klamath and Trinity Rivers 
and the aquatic resources therein is of vital importance to the Hoopa Valley Tribe. 

The Tribe participated in settlement negotiations leading to the Klamath Hydroelectric 
Settlement Agreement (KHSA) and Klamath Basin Restoration Agreement (KBRA). Although 
the Tribe favors the removal of the dams of the Klamath Hydroelectric Project for the purposes 
of improving water quality and restoring fish passage on the Klamath River, the Tribe did not 
sign, and enacted a resolution in opposition to the KHSA. The Tribe opposes the KHSA as 
drafted because it does not require the removal of any dams, but instead establishes an uncertain 
planning process that could potentially lead to commencement of dam removal in 2020 subject 
to the achievement of numerous contingent events that include, but are not limited to: 
(a) enactment of federal legislation; (b) California voter approval of a $250 million bond 
package; (c) an affirmative determination by the Secretary ofInterior that dam removal is in the 
public interest; and (d) separate concurrences by the states of California and Oregon that dam 
removal is in the public interest. To date, none of these contingencies have occurred. 

The Tribe also opposes the KHSA because it suspends the FERC re-licensing proceeding, 
suspends the State of California and Oregon water quality certification proceedings, and permits 
the licensee PacifiCorp to continue operation of the Klamath Hydroelectric Project on terms of 
annual licenses until at least 2020. The KHSA also fails to provide for interim license measures 
that will bring the Project into compliance with current state, federal, tribal environmental laws, 
or applicable water quality standards, or that will adequately mitigate fishery impacts associated 
with operation of the Project. 
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The Tribe also did not sign, and enacted a resolution in opposition to, the KBRA because 
the KBRA conflicts with tribal sovereignty, violates trust duties owed to the Hoopa Valley Tribe 
by the United States, subordinates tribal water and fishing rights in favor of junior non-Indian 
irrigation interests without tribal consent, provides inadequate flows for the protection of tribal 
trust resources, offers a speculative and unfunded program for fishery restoration and water 
conservation, encourages unsustainable use of groundwater in the Upper Klamath Basin, fails 
to abate acute nutrient pollution problems and is not based on best available, peer reviewed 
science. The Tribe also objects to the linkage of the KHSA and the KBRA. 

Here, as in all other proceedings related to protection of the Klamath and Trinity Rivers, 
the Tribe is committed to ensuring that the United States and its respective departments and 
agencies fulfill their duties to the Tribe and to the Klamath and Trinity Rivers in accordance with 
applicable law, including NEPA, the Endangered Species Act, Clean Water Act, Federal Power 
Act, and the federal government's trust responsibility to the Hoopa Valley Tribe. 

Comments on Draft EISIEIR 

The DEIS Contains An Incomplete Evaluation ofAlternatives, Fails to Evaluate the 
Impacts of the KBRA, and Ultimately Fails to Meet the Purpose of NEP A and CEQA 
to Facilitate Informed Decision-Making and Public Participation. 

The purpose of the NEPA and CEQA environmental review process is two-fold: 
"First, it places upon [the action] agency the obligation to consider every significant aspect 
of the environmental impact of a proposed action. Second, it ensures that the agency will 
inform the public that it has indeed considered environmental concerns in its decision
making process." Kern v. United States Bureau ofLand Management, 284 F 3d 1062, 1066 
(9th Cir. 2002). See also Robertson v. Methow Valley Citizens Council, 490 U.S. 332, 349 
(1989) (NEP A "ensures that the agency, in reaching its decision, will have available, and 
will carefully consider, detailed information concerning significant environmental impacts; 
it also guarantees that the relevant information will be made available to the larger audience 
that may also playa role in both the decisionmaking process and the implementation of that 
decision."); Idaho Sporting Congress v. Thomas, 137 F.3d 1146, 1149 (9th Cir. 1997) 
(same); Columbia Basin Protection Ass 'n v. Schlesinger, 643 F.2d 585, 592 (9th Cir. 1981) 
("[T]he preparation of an EIS ensures that other officials, Congress, and the public can 
evaluate the environmental consequences independently."). Ultimately, an EIS does not 
satisfy NEP A unless "its form, content, and preparation substantially (1) provide decision
makers with an environmental disclosure sufficiently detailed to aid in the substantive 
decision whether to proceed with the project in light of its environmental consequences, 
and (2) make available to the public, information of the proposed project's environmental 
impacts and encourage participation in the development of that information." Trout 
Unlimited v. Morton, 509 F.2d 1276, 1283 (9th Cir. 1974). 

The DEIS here fails to meet the standards set forth above primarily through its failure to 
adequately disclose and evaluate the impacts associated with the KBRA. As the DEIS confirms, 
the KBRA is a connected and interdependent action. Yet, the DEIS does not adequately disclose 
the impacts of the KBRA. Nor does the DEIS consider or evaluate alternatives to the KBRA. 
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The DEIS misleads the public and the decision-makers to believe that the KBRA is an agreement 
that will result in fishery protection and environmental restoration. The DEIS continually makes 
the incorrect statement that the KBRA "limits" irrigation water diversions below levels currently 
allowed by law. In fact, the KBRA will result in inadequate (and unlawful) flows for fish at 
critical times of dry water years, will result in a historic tennination of the United States 
responsibilities to Indian tribes in the Klamath basin, will tum Western water law on its head 
by subordinating senior tribal water rights to junior irrigation interests, and will support 
otherwise unsustainable consumptive agricultural practices through hundreds of millions of 
dollars in public subsidies. In addition, the DEIS fails to infonn the public and the decision
makers that any benefits that could derive from the KBRA for fish are speculative at best, given 
the need for congressional authorization and appropriations of funding that are not likely to 
occur. 

The Tribe believes that dam removal is necessary and in the public interest. 
Improvements in water quality, volitional fish passage, and a free-flowing Klamath River are 
critical to support the Tribe and the river that runs through its homeland. However, the benefits 
of dam removal will not be achieved if tied to the KBRA. The proposed action may lead to a 
river without dams, but with the KBRA it will also lead to a river without sufficient water in the 
river for fish at critical times of the year. The impacts of the KBRA's guaranteed diversions and 
associated tribal trust violations will not be evaluated in subsequent NEP A processes. The 
public, the Governors, the Departmental decision-makers, and Congress need to be made fully 
aware of the consequences of, and alternatives to, the KBRA. The DEIS fails in that regard. 

II. 	 The Purpose and Need Statement Should Delete Reference to Consistency with the 

KBRA. 


CEQ Regulation 1502.13 requires that an EIS "briefly specify the underlying purpose 
and need to which the agency is responding in proposing the alternatives including the proposed 
action." As stated in the DEIS, the purpose and need statement "is a critical part of the 
environmental review process because it helps to set the overall direction of an EIS/EIR, identify 
the range of reasonable alternatives, and focus the scope of analysis." Final Alternatives Report, 
p.2-1. 

The DEIS describes the purpose of the Proposed Action as follows: "to achieve a free 
flowing river condition and full volitional fish passage as well as other goals expressed in the 
KHSA and KBRA." The need is described as: "to advance restoration of the salmonid fisheries 
in the Klamath Basin consistent with the KHSA and the connected KBRA." The Department 
should delete the references to consistency with the KHSA and KBRA. This EIS is being 
prepared to infonn the Secretary of the Interior and the Governors of the States of Oregon and 
California whether "Facilities Removal (i) will advance restoration of the salmonid fisheries of 
the Klamath Basin, and (ii) is in the public interest, which includes but is not limited to 
consideration of potential impacts on affected local communities and Tribes." KHSA, Sec. 
3.3.1; DEIS, p. ES-2. Consistency with the KBRA is not a factor in the Secretarial 
Detennination or the Governors' concurrence and should not guide the selection of alternatives 
here. 
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As the Tribe warned in its July 14 scoping comments, tying the purpose and need of 
the Proposed Action to KBRA implementation has resulted in an unreasonably narrow, and 
unlawful, alternatives analysis. As discussed in more detail below, an alternative that removes 
all four facilities without execution and implementation of the KBRA would achieve the purpose 
of "a free flowing river condition and full volitional fish passage" and would "advance 
restoration of the salmonid fisheries" and would be in the public interest. In addition, such an 
alternative would be feasible. However, by requiring consistency with the KBRA in the purpose 
and need statement, the Department was unable or unwilling to consider a nO-KBRA alternative. 
See Final Alternatives Report, Section 2.3, Chapter 4 (establishing consistency with KBRA as 
factor for screening alternatives). 

III. 	 The Alternatives Analysis Fails to Comply With Requirements ofNEPA and CEQA. 

The alternatives analysis is the "heart of the environmental impact statement." 40 C.F.R. 
§ 1502.14. The EIS must "rigorously explore and objectively evaluate all reasonable 
alternatives," and "devote substantial treatment to each alternative ... so that reviewers may 
evaluate their comparative merits," including "reasonable alternatives not within the jurisdiction 
of the lead agency. 40 C.F.R. § 1502.14(a),(b),(c); see also 43 C.F.R § 46.420(c) (defining 
"range of alternatives"). 

The CEQ publication "NEPA's Forty Most Asked Questions" confirms that in 
establishing a reasonable range of alternatives, "the emphasis is on what is 'reasonable' rather 
than on whether the proponent or applicant likes or is itself capable of carrying out a particular 
alternative." Question 2a. The CEQ pUblication adds that "an alternative that is outside the 
legal jurisdiction of the lead agency must still be analyzed in the EIS if it is reasonable .... 
Alternatives that are outside the scope of what Congress has approved or funded must still be 
evaluated in the EIS if they are reasonable, because the EIS may serve as the basis for modifying 
the Congressional approval or funding in light ofNEPA's goals and policies." Question 2b. 

For the reasons discussed below, the alternatives analysis in the DEIS is deficient: 

A. 	 The Description of the No-Action Alternative Is Inaccurate and Misleading and 
Does Not Facilitate Informed Decision-Making. 

The alternatives analysis in an EIS is required to evaluate a No-Action Alternative. 
40 C.F.R. § 1502.14( d). The No-Action Alternative is required to discuss both the existing 
conditions "as well as what would be reasonably expected to occur in the foreseeable future if 
the project were not approved." CEQA Guidelines Section 15126.6(e)(2). The DEIS states that 
"[f]or the purposes of this analysis, the No Action/No Project Alternative will continue current 
operations with the Four Facilities remaining in place and PacifiCorp operating under the current 
annual license." DEIS, at ES-21. This is an inaccurate and misleading description of what 
would happen in the event of no-action, or a negative Secretarial Determination. As a result, the 
decision-makers and the public have not been presented with an accurate No-Action Alternative 
to compare with the other alternatives. 
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In the event of a negative Secretarial Determination or adoption of the "No-Action" 
alternative the FERC licensing process will resume. All events in the FERC licensing process 
have been completed except for the completion of the Section 401 water quality certification 
(which is currently contractually barred from completion under the KHSA). If the KHSA and 
KBRA terminate, the States would resume the certification process and a new FERC license 
would issue "in the foreseeable future." Indeed, the California State Water Resources Control 
Board Resolution No. 2011-0038, adopted August 16, 20 II, makes clear that the Water Board 
expects that the environmental review process here "will facilitate completion of the State Water 
Board's 401 certification process for the relicensing proceeding should that become necessary 
because the Secretarial Determination does not occur by April 30, 2012." 

The Departments ofInterior and Commerce have already prescribed final and binding 
conditions pursuant to Section 4(e) and 18 of the Federal Power Act (including volitional 
fishway prescriptions) which must be included in the new license. Escondido Mut. Water Co. v. 
La Jolla Band ofMission Indians, 466 U.S. 765 (1984) (FERC must include the Departments 
mandatory conditions and prescriptions); City ofTacoma v. FERC, 460 F.3d 53 (D.C. Cif. 2006) 
(same). 

It is not correct that the Klamath Hydroelectric Project would continue operating on 
annual licenses, with no protective terms and conditions, for "the foreseeable future" in the event 
that the KHSA terminates. The foreseeable No-Action scenario is not perpetual operation of the 
Klamath Hydroelectric Project under a long-expired license. Instead, the foreseeable No-Action 
scenario is one in which the Klamath Project is re-licensed, subject to the Departments 
mandatory Section 4( e) and 18 conditions and fish way prescriptions, as well as any conditions 
imposed under the authority of Section 401 of the Clean Water Act for compliance with water 
quality standards of the States of Oregon and California, and the Hoopa Valley Tribe. 

By failing to describe the reasonably foreseeable No-Action scenario, the DEIS 
artificially makes the proposed action (dam removal plus KBRA implementation) seem more 
attractive than it really is. A properly framed No-Action alternative would describe issuance of, 
and project operations under, a FERC license that provided volitional passage and compliance 
with state and tribal water quality standards. In addition, the KBRA and its guaranteed water 
diversions and tribal claim waivers would not occur. Thus, the Klamath Reclamation Project 
would continue to be managed in accordance with existing and future limitations on diversion 
required by the Endangered Species Act and other applicable law. 

The problems associated with the No-Action Alternative, as currently framed, are evident 
in the discussion of water quality impacts. The evaluation of the No-Action Alternative, in 
Section 3.2's discussion of water quality repeatedly states that the "continued impoundment of 
water at the Four Facilities under the No ActionlNo Project alternative would result in no change 
from existing conditions." This statement rests on the erroneous premise that the Project would 
be allowed to continue operating out of compliance with state and tribal water quality standards. 
In fact, under a properly framed No-Action Alternative, the FERC process would resume and the 
States of Oregon and California, and the Hoopa Valley Tribe, would impose conditions on 
continued operation designed to ensure compliance with the applicable standards. Under 
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existing federal and state law, the Project could not be permitted to continue operating in a 
manner that violated the applicable water quality standards. 

In summary, continued un-mitigated operation of the Klamath Hydroelectric Project is 
not likely, foreseeable, or reasonable if Facilities Removal fails to occur pursuant to the KHSA 
process. The No-Action Alternative should be modified to reflect the likely outcome of a 
resumption of the FERC licensing process. 

B. 	 Analysis of the Proposed Action Alternative Is Inadequate Because It Fails to 
Evaluate the Effects of the KBRA's Guaranteed Minimum Irrigation Diversions 
on the Fishery. 

The Proposed Action is described as Facilities Removal (i.e., decommissioning and 
removal oflron Gate Dam, Copco Dams 1 and 2, and J.e. Boyle Dam). The Department 
considers the KBRA to be connected to the Proposed Action; however, the DEIS and its 
supporting documents confirm that less water will be available for flows at Iron Gate Dam under 
the Proposed Action (i.e. Reclamation (2011), pages 6-9 and 6-10; Figure 1) but do not actually 
evaluate or disclose the adverse consequences to water flow and the fishery that will result from 
federal execution and implementation of the KBRA. Hydrology modeling in Reclamation 
(2011) shows that flows under the Proposed Action will be 200 - 400 cfs less than what would 
otherwise be available under the No Action alternative. Additionally, both the Proposed Action 
and the No Action alternative fall consistently short of the instream flow recommendations in 
Hardy et al. (2006), except during extremely wet hydrologic conditions (Figure 2). The DEIS 
must fully disclose to the decision-makers and to the public that dam removal tied to the KBRA 
will not achieve the goals of fishery restoration, because there will not be water of sufficient 
quantity and quality left in the river for the fish at critical times in dry water years. 

Both before the KBRA and KHSA were signed, and throughout this NEP A process, the 
Hoopa Valley Tribe has urged that modeling be completed which compares the water flows 
needed for fish restoration to those projected to become available under the KBRA. For 
example, in Additional Modeling and Analytical Work Needed (February 5, 2008), the Hoopa 
Valley Tribe and others urged modeling "that will achieve modified Hardy II Iron Gate flow 
targets.... [and determine] the Project diversions allowable while meeting April 1 through 
September 30 Hardy II Iron Gate flow targets." The document further requested "a written 
procedure for operationalizing the Hardy II flows.... intended to help determine the amounts 
that will be available for diversion in time steps throughout the summer and winter months." 

On June 16, 2009, Hoopa Tribal Fisheries Director, Mike Orcutt, wrote to Associate 
Deputy Secretary of the Interior, Laura Davis, urging the Department "to conduct the additional 
analyses discussed ... to illuminate the feasibility of KBRA water management schemes ... .in 
advance of final federal decision-making and before KBRA legislation is introduced in 
Congress." On July 2,2009, Hoopa Tribal Chairman Leonard E. Masten also wrote to Associate 
Deputy Secretary of the Interior, Laura Davis, urging completion of modeling and noting that 
"[s]uch modeling was also requested in the February 5,2008, list of studies that we previously 
sent you." In response, Associate Deputy Secretary Laura Davis, on September 11,2009, 
reported that work had been done "to identify additional scientific analyses that may better 
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infonn review of the draft KBRA." Ms. Davis referred to the February 5, 2008, request and said 
"[o]ther issues will be addressed by additional modeling described above." Nevertheless, the 
DBIS fails to disclose any modeling of implementation of the Hardy II flows recommended for 
fish restoration and does not examine how such flows could be operationalized to pennit 
continued water diversions for the irrigation project. 

The OBIS also misrepresents the facts, unsuccessfully attempting to claim the KBRA will 
be better for fish. For example, page 3.3-99 references Hetrick et a1. (2009), citing that fall-run 
Chinook under "KBRA type flows showed the greatest benefits in years when production was 
low." This summary conclusion in Hetrick et al. 2009 is stated in the Anadromous Fish 
Production section under PRE-DAM results. Modeling results for POST-DAM removal did not 
state the same result regarding the ratio ofbenefits to production in low production years 
(Hetrick et al. 2009). 
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Figure 1. Comparison of 90% exceedance discharge at Iron Gate Dam for the 
OBIS Proposed Action, OBIS No Action, Hardy et al. (2006) and the NMFS 
Biological Opinion (20 I 0). Note dry year Proposed Action flows are well below 
thresholds established in the NMFS Biological Opinion (2010) and Hardy et al. 
(2006) during most months, and especially during November through February. 
Chinook fry emerging beginning in December (Hardy et al. 2006) will be affected 
by insufferably low winter flows. 
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Figure 2. Hardy et al. (2006) Iron Gate Dam instream flow recommendation 
water volumes compared to both DEIS alternatives. Both the Proposed Action 
and No Action are well below Hardy et al. (2006) recommendations for in stream 
fisheries needs in all exceedance year types except during extremely wet annual 
hydrologic conditions. 

Throughout the DEIS, the effect of the KBRA Water Diversion "Limitation" is 
inaccuratel y described. For example, page ES-19 states that a key outcome of the KBRA is that 
the Klamath Reclamation Project's water users have agreed to "accept reduced water deliveries." 
At page 3.7-19, the DEIS states that "the Water Diversions Limitations program (KBRA Section 
15.1) would reduce the availability of surface water for irrigation on Reclamation's Klamath 
Project to 100,000 acre-feet less than the demand in the driest years to protect mainstem flows." 
Similarly, page 3.8-20 states "Water Diversions Limitations would be implemented during dry 
years to increase flows for fisheries by reducing Reclamation's Klamath Project Diversion up 
stream of approximately 100,000 acre-feet."J Both ofthese statements are completely false. Not 
only is 100,000 acre-feet not reduced from current demand, the DEIS's Proposed Action's 
modeled water volume falls well below ESA requirements established in the 2010 National 
Marine Fisheries Service (NMFS) Biological Opinion (Figure 3) for dry water year types. A 
comparison of required versus available water volume totals for the January through December 
time period reveals water volumes established in the 2010 NMFS Biological Opinion would not 
be met in four out of six water year types (66%). None of the sections referring to the mythical 
100,000 acre-feet or any other part of the DEIS, reveals that the existing legal limitations in the 

1 We find it unusual that the reference to this mysterious 100,000 acre feet water volume 
savings first appears in an earlier draft of Hetrick, et al. (2009) but is not included in the Final 
version of the same report. 
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applicable Biological Opinions independently prevent the Project from satisfying irrigation 
demand in dry years. The analysis of the KBRA flows in the DEIS appears to rely on irrigator 
water usage from years prior to BiOp implementation. The large irrigation diversions noted in 
the OBIS occurred prior to the BiOp and are illegal now under the ESA. The KBRA would 
change that by guaranteeing a minimum diversion for irrigators to the detriment, not the benefit, 
offish. 
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Figure 3. DEIS Proposed Action water volume2 shortages when compared to 
volumes required to satisfy the 2010 NMFS Biological Opinion3 for January 
through December volumes. Volumes are calculated from Iron Gate Dam 
releases. 

The purported "limitation" on diversions in the KBRA is nothing of the kind and will 
actually work to negate benefits of dam removal. The purpose of the KBRA is not to limit 
diversions, but to guarantee a firm minimum amount ofwater for irrigation diversions that 
exceeds currently legal levels. Those diversions, which under the KBRA would be 330,000 to 

2 DEIS Proposed Action water volumes were calculated from exceedance tables presented 
in Appendix F of (Reclamation 2011). 

3 2010 NMFS Biological Opinion water volumes were calculated from Table 18 of 
(NMFS 2010). 
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385,000 acre-feet per year, would trump the in-stream flow needs offish and other aquatic 
organisms, especially in drier water years (Figure 4). DEIS hydrology model results indicate that 
the Proposed Action will result in a buffering of Agricultural Supply water volumes in dry years 
above what would otherwise be available. Meanwhile, the river suffers a penalty of a volume 
reduction that violates the 2010 NMFS Biological Opinion (Figure 3). While the DEIS states 
ESA compliance will continue, it fails to describe how this will be achieved given the clear 
shortage ofwater volume under the KBRA. The United States would be legally obligated to 
defend the irrigators' diversion rights against the interests of fish and Indian tribes in the 
Klamath Basin. The KBRA thus subordinates senior tribal rights to water for fish in favor of 
junior irrigation interests. In the case of the Hoopa Valley Tribe, this subordination occurs 
without the Tribe's consent effectively tenninating Interior's trust obligation to the Tribe in 
this context. The DEIS leaves the wrong impression that the KBRA limits irrigation diversions 
below the level that can lawfully occur under the existing BiOp. 

Comparison Between No Action and Dam Removal 
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Figure 4. The DEIS Proposed Action favors Agricultural Supply in dry years, 
providing a guarantee ofmore water than would be available under the No Action 
Alternative, which includes the flow requirements established in the 2010 NMFS 
Biological Opinion. Conversely, the river is penalized by a decrease in available 
water under the Proposed Action. Adapted from Reclamation (2011), page 6-18. 
This modeling comparison does not indicate irrigation will be reduced by 100,000 
acre feet from current demand, as erroneously represented in the DEIS (i.e. page 
3.7-19). 
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Analysis of the KBRA's guaranteed diversions shows that water flows in the vicinity of 
Iron Gate Dam would frequently fail to meet the requirements ofthe NMFS Biological Opinion 
for protection of salmon in the mainstem Klamath River (Figure 3). The flows in the BiOp are 
those necessary to avoid placing the fish in jeopardy of extinction. The guaranteed diversion of 
330,000 acre-feet for irrigators will, in 66% of water years, leave too little water in the Klamath 
River to meet the requirements of the Coho Salmon BiOp flow requirements (Figure 3). Flows 
under the KBRA (Appendix E-5) will fall to below 450 cfs ifwater years similar to 1992 occur 
in the next 50 years. During the massive fish die-off in 2002 (in which 70,000 adult salmon 
died), flows in the river were 750 cfs. (Guillen 2003, CDFG 2004). 

The Department cannot avoid analyzing the impacts of the diversion limitations in this 
EIS. The commitments related to the diversion limitations will become binding once the 
Secretary of the Interior signs the KBRA. Since the Secretary will be bound to honor the water 
balance and diversion guarantees prescribed in the KBRA upon signing, there will be no point in 
the future at which to analyze the effect of the diversion guarantees under NEPA. The Secretary 
will lack discretion to not honor the diversion guarantees once the necessary conditions are met. 

The Department must analyze the effect ofthe KBRA and its diversion guarantees now. 
The Department concedes that the KHSA and KBRA are interdependent. The Department 
cannot tout the benefits of dam removal while ignoring the harm that will result from the 
associated KBRA. Nor can the Department fail to examine the KBRA water diversion impacts 
by analyzing the KBRA at a "programmatic" level. Examination of the KBRA at a 
programmatic level does not excuse the Department from analyzing and disclosing the known 
impacts associated with the program. The minimum diversions guaranteed by the KBRA are 
known now, will be non-discretionary once the KBRA is executed, have significant impacts 
associated with them, and therefore must be evaluated now. 

C. 	 The Alternatives Analysis is Incorrect in Concluding a The Proposed Action 
Will Result in a Positive Geomorphic Effect 

Fluvial geomorphic function is critical for habitat creation and maintenance for rearing 

and spawning anadromous salmon ids. Geomorphic function is also essential for naturally 

functioning physical processes (i.e. bar development, scour) in a dynamic river system. 

Reclamation (2011) cites the existing condition median bed mobilization flows for Slight and 

Significant Bed Mobilization flows as 9,800 and 15,900 cfs respectively (Table 1). That is, to 

significantly mobilize the bed of the Klamath River below Iron Gate Dam, a median flow of 

15,900 cfs is required. 


Slight Mobilization is defined by Reclamation (2011) as "a small, but measurable, 
sediment transport rate. Armor layer is only minimally disturbed and there may be flushing of 
sand to a depth of the D90." Reclamation (2011) also defines Significant Mobilization as "many 
particles are moving and there is a significant sediment transport rate. Sand is mobilized in the 
interstitial spaces of the bed and to a depth of twice the D90 . The armor layer is significantly 
disturbed. Given these definitions, we believe a Significant Mobilization is required in river 
downstream of Iron Gate Dam to recover geomorphic function and mitigate bed armoring caused 
by Iron Gate Dam, constructed in 1962. While the geomorphic effect of Iron Gate Dam clearly 
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extends beyond the first ten miles downstream, Table 1 includes only mobilization flows for the 
first ten river miles, for discussion purposes. 

Slight Bed Significant Bed 
Mobilization Flow (cfs) Mobilization Flow (cfs) 

Reach River Low Median High Low Median High 
Mile 

Bogus Creek to 190.33 7,000 9,800 13,100 11,500 15,900 21,300 
Willow Creek 185.83 
Willow Creek to 185.23 7,700 9,800 13,100 12,500 17,200 22,900 
Cottonwood Creek 182.95 
Cottonwood Creek to 182.95 5,900 8,400 11,300 9,700 13,800 18,400 
Shasta River 179.17 

Table 1. Bed mobilization flow requirements for the ten miles of river below Iron 
Gate Dam (Bogus Creek to the Shasta River). Mobilization flows reported in 
Reclamation (2011). River miles reported in Ayers (1999). Median discharge 
required for the first 4.5 miles downstream of Iron Gate Dam in bold for 
discussion purposes (see text). 

The modeled hydrology for the period between 2011 and 2061 does not meet the flow 
threshold for a Significant Bed Mobilization flow (15,900 cfs) even once (Figure 5). As a result, 
the reaches downstream of Iron Gate Dam will suffer in their ability to recover from the harmful 
effects caused by sediment starvation and bed armoring over the past fifty years. Because 
neither the Proposed Action nor No Action Alternatives meet the geomorphic needs of the 
Klamath River downstream of Iron Gate Dam, additional flow management provisions will be 
required to ensure adequate geomorphic recovery. The additional coarse sediment provided by 
the upstream Iron Gate Reservoir will not be a benefit if there is not sufficient flow to mobilize it 
downstream over time. 

Reclamation (2011) is incorrect when it concludes, "It is expected that the reach between 
Iron Gate and Cottonwood Creek will have improved habitat function under the Dam Removal 
Alternative than under the No Action Alternative." Reclamation (2011) bases this future
condition geomorphic assessment off the Slight and not Significant Mobilization threshold. 
Given a Slight Mobilization event will do little more than flush sand (as defined by 
Reclamation), we find this conclusion in error. 

Reclamation (2011) also asserts that the return period for future sediment mobilization 
flows will decrease - sediment is predicted to mobilize more frequently. We also find this 
conclusion incorrect. Reclamation's (2011) model results for reach average Dso (coarse 
sediment) for the short distance between Iron Gate and Bogus Creek actually coarsens post-dam 
removal, while the Willow Creek to Bogus Creek reach does decrease in grain size slightly. The 
Cottonwood Creek to Willow Creek reach shows the greatest shift in grain size, but the Shasta to 
Cottonwood reach indicates no change in grain size. Given grain sizes for these reaches are not 
consistently (or significantly) trending downward, we find it dubious that the modeled return 
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period (for a Slight Mobilization event) would actually decrease, as predicted by Reclamation 
(2011) and the DElS. Model results for the Significant Mobilization return period would have 
been far different, resulting in a longer return period likely only to be met during extreme flood 
conditions (Le. 100-year floods). 
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Figure 5. Modeled Iron Gate Discharge 2011-2061 contrasted with the median 
threshold (15,900 cfs) for Significant Bed Mobilization, which is never achieved. 
The low threshold for Significant Bed Mobilization (11,500 cfs) and the median 
threshold for Slight Bed Mobilization (9,800 cfs) is met only once in the fifty year 
forecast. Adapted from Reclamation (2011). 

D. 	 The Alternatives Analysis Is Inadequate Because It Fails To Evaluate A 
No-KBRA Alternative. 

The EIS must evaluate an alternative of full Facilities Removal without execution or 
implementation of the KBRA. The omission ofa Facilities RemovallNo-KBRA alternative in 
the EIS renders it out of compliance with NEP A, because the No-KBRA alternative is both 
feasible and would be the alternative most likely to result in restoration of the fishery. Under this 
scenario, Klamath Hydroelectric Project dams would be removed, but diversions to the Klamath 
Reclamation Project would continue to be managed under currently applicable laws, such as the 
ESA, without the guaranteed diversions prescribed by the KBRA. The purpose of volitional 

http:clc�'.Jt
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passage and a free flowing river would be achieved and the flows would continue to be managed 
for the fish first, and irrigation second. 

It is clear that the failure to analyze a No-KBRA alternative violates NEPA and CEQA 
requirements. The No-KBRA is both a reasonable and a feasible alternative. The Department's 
own analysis concedes that the No-KBRA alternative would (i) remove dams to allow the river 
to flow freely; (ii) provide for full volitional fish passage; (iii) provide access to more of the 
watershed; (iv) create a free-flowing river, which would reduce quality concerns within existing 
reservoirs; and (v) is technically feasible. Final Alternatives Report, Section 4.2.8. 

The DE IS contends that it is reasonable to not evaluate the no-KBRA alternative because 
that alternative "does not meet the purpose and need under NEP A." But, as stated above, it is 
improper to tie the KBRA to dam removal. The purpose of the EIS evaluation is to determine 
what is best for the fish and the health of the river. Agricultural subsidies and guaranteed 
irrigation diversions have little to do with that analysis. Also, the failure to evaluate a no-KBRA 
alternative deprives the decision-makers and the public of the information needed to determine if 
the no-KBRA alternative would better achieve the fishery and river-restoration goals, and 
without the need for $1 billion in subsidies, fundamental changes in existing law, and 
termination of tribal trust interests. The need to evaluate a no-KBRA alternative is especially 
important in light of the fact that the KBRA and KHSA require Congressional authorizations. 
Evaluation in this EIS of dam removal without the KBRA and its associated problems would 
assist the decision-makers in determining the best course of action. 

E. 	 The Alternatives Analysis is Inadequate Because It Fails to Evaluate a Federal 
Takeover Alternative. 

The EIS must evaluate an alternative in which the Secretary does not render a 
Determination pursuant to the terms of the KHSA, but rather exercises authority to takeover the 
Klamath Hydroelectric Project pursuant to Section 14 of the Federal Power Act, 16 U.S.C. § 807 
and/or supplemental Congressional authorization. Like the dam removal/no-KBRA alternative, 
this alternative would achieve the goals of volitional fish passage, improved water quality, and a 
free-flowing river without the harmful consequences and expense of the KBRA. The Final 
Alternatives Report, Section 4.2.13, contends that the Federal Takeover alternative is not 
superior to the Proposed Action because dam removal would occur on generally the same time
frame under both alternatives. There is no support for this statement. The KHSA artificially 
delays commencement of dam removal until 2020 or later solely to benefit the private 
hydropower licensee that has been operating on the terms of an expired 1950's era-license since 
2006. There is simply no justifiable basis to allow PacifiCorp to continue its unmitigated 
operation of the Klamath Project for another decade. A federal takeover alternative, similar to 
that successfully implemented on the Lower Elwha River in Washington State, could disregard 
the KHSA terms solely designed to benefit the private licensee and commence dam removal 
years earlier for the benefit of the river and its resources. 
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F. 	 The Alternatives Analysis Is Inadequate Because It Fails to Evaluate, or Even 
Consider Evaluation of the Water Quality Improvement Strategy Alternative 
Recommended by the Tribe in Scoping. or Any Alternative That Will Ensure 
Compliance With Hoopa Valley Tribe Water Quality Standards. 

In its July 20 I 0 scoping comments, the Tribe recommended evaluation of a Dam 
RemovallWater Quality Improvement Strategy alternative that would replace the KBRA 
measures with an alternative approach consisting ofrefilling Lower Klamath Lake using Lost 
River winter water, somewhat expanding the footprint ofTule Lake, and restoring riparian zones 
along the entire lower Lost River and Keno Reach of the Klamath River. The Tribe's scoping 
comments referenced the Klamath Basin Trial Water Quality Work Group comments on the 
Klamath River TMDL, found at http://www.schlosserlawfiles.com/-hoopaJLostRiverTMDL.pdf. 
The DEIS fails to address this proposed alternative or provide any explanation for why it was not 
evaluated. 

The DEIS, as drafted, fails to evaluate any alternative that will result in full compliance 
with Hoopa Valley Tribe water quality standards. Section 3.2 notes the existence of applicable 
water quality standards enacted by the Hoopa Valley Tribe, but fails to adequately address 
whether the Proposed Action of dam removal with associated implementation ofKBRA flows, 
(or some other alternative) will ensure compliance with the tribal standards. We attach the 
Patrick Higgins, tfKHSA and KBRA Likelihood of Meeting Hoopa Valley Tribe Klamath River 
Water Quality Standards" (October 6, 2011), which details this problem. In fact, certain 
statements in the EIS confirm that the Proposed Action will continue to result in violations of 
Hoopa standards. See page 3.2-103 (stating that Total Nitrogen (TN) levels will continue to 
exceed Hoopa objectives). 

G. 	 The Alternatives Analysis Is Inadequate Because It Fails to Evaluate Any 
Alternatives to the KBRA. 

The proposed action assumes that the KBRA will be executed and implemented. The 
proposed action assumes that the KBRA is an interdependent component of a comprehensive 
program to restore the Klamath River. Yet, in addition to failing to consider an alternative in 
which dams are removed without the KBRA, the DEIS also fails to consider or evaluate any 
substantive alternatives to the KBRA. The execution of the KBRA, as argued throughout these 
comments, is a major federal action with significant known environmental impacts. The failure 
to fully evaluate the impacts of, and alternatives to, the KBRA is a violation ofNEPA. 

Assertions that the impacts ofthe KBRA will be evaluated at a later time are incorrect 
given the non-discretionary nature of many of those programs, such as the diversion guarantees. 
In addition, the proposed legislation attached as an Exhibit to the KBRA and KHSA would 
exempt the KBRA execution from NEP A review. Ofcourse, that legislation has not been 
enacted (or even introduced) and thus the Department has a currently binding obligation to 
review the KBRA under NEP A. The public, Congress, and decision-makers in the Department 
must receive the benefit ofa thorough alternatives analysis which considers the pros and cons of 
the KBRA and whether there are alternative approaches that would achieve the river restoration 
goals with less impact. 

http://www.schlosserlawfiles.com/-hoopaJLostRiverTMDL.pdf
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IV. 	 The EIS Fails to Evaluate the Impacts of the Proposals for Legislation, Which Are 
An Express Prerequisite of the KBRA and KHSA. 

NEP A requires that federal agencies prepare an environmental impact statement for 
"every recommendation or report on proposals for legislation ... significantly affecting the 
quality of the human environment." 42 U.S.C. § 4332(C). In this case, the action being 
analyzed is specifically tied to and dependent on enactment of federal legislation containing 
specific elements proposed by the Department and other parties to the KHSA and KBRA. 
Pursuant to Section 3.3.4 of the KHSA, the Secretary will be barred from rendering any 
detennination on dam removal unless Congress first enacts "federal legislation, which ... is 
materially consistent with Appendix E [of the KHSA]." Appendix E of the KHSA is entitled 
"Elements for the Proposed Federal Legislation" and contains a detailed list of specific proposed 
elements for legislation related to both the KBRA and the KHSA. Even if the Secretary 
detennines that dam removal is clearly in the public interest, will restore fisheries, and provide 
for a free-flowing river, the Secretary cannot, consistent with the KHSA, make any public 
detennination about the benefits of dam removal unless the proposed legislation is enacted. 

There are significant environmental consequences that will flow from the enactment of 
the KHSA and especially the KBRA that require complete analysis in the EIS. Of most 
significance are the effects associated with the guaranteed minimum diversions of the KBRA, the 
impacts of the $1 billion in subsidies that encourage unsustainable agricultural practices, impacts 
on the Trinity River Restoration Program, and the historic tennination of tribal trust rights. 
Given that the enactment of the proposed legislation is a direct prerequisite to the Secretary's 
detennination in this proceeding, the EIS must fully evaluate the impacts associated with the 
proposals for legislation that would authorize implementation of the KHSA and KBRA. 

The proposed legislation, and execution of the KBRA, would also undennine 
enforcement and compliance with the Endangered Species Act. Although the EIS repeatedly 
states that the KBRA programs, and the irrigation diversions by the Klamath Reclamation 
Project, would need to comply with the ESA, this is clearly inconsistent with the text of the 
KBRA, which is designed to constrain NMFS and USFWS ability to protect threatened and 
endangered species. See KBRA, Sections 21.3.1 and 22.4. The objective of the parties under the 
KBRA is that reductions in flows to irrigators below those prescribed in the KBRA "will be a 
last and temporary resort to prevent jeopardy under the [ESA]." KBRA, § 21.3.1.B.ii.c. This 
objective is plainly inconsistent with the science (which shows flow to be the most significant 
factor affecting fish health) and the law (which mandates that the agencies protect endangered 
and threatened species based on the best available science). 

Since Congress is not limited by the tenns of the KBRA and KHSA, an EIS that 

accurately and completely describes and evaluates the full suite of reasonable and feasible 

alternatives, including a dam removal/no-KBRA alternative and a federal takeover and 

decommissioning alternative, is critical. 
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V. 	 The DEIS Fails To Adequately Evaluate and Disclose the Impacts of the KBRA, 
and Overstates Its Potential Benefits, Precluding Informed Public Participation and 
Decision-Making. 

The DE IS states that the KBRA is a connected action requiring analysis under NEPA. 
It is true that the KHSA and KBRA have been drafted as interdependent components of a larger 
plan relating to Klamath Basin restoration. Although the DEIS states that the KBRA is a 
connected action, the DE IS then fails to adequately describe or evaluate its impacts. Even if the 
KBRA is evaluated at a more general, programmatic, level, the EIS still must evaluate those 
aspects ofthe KBRA that have known or foreseeable impacts, in addition to any components that 
will not be evaluated under NEP A in the future. Describing the KBRA as "programmatic" does 
not excuse the Department from actually evaluating the known impacts of the KBRA that are 
ripe for evaluation. 

Some of the key elements of the KBRA that are not adequately described and evaluated 
are the minimum guaranteed water diversions, the potential impacts on the Trinity River 
Restoration Program, and the unconsented subordination and waiver of trust obligations relating 
to tribal water rights. There will not be any future NEP A analysis of the impacts of the 
guaranteed water diversions because implementation of those diversions will be non
discretionary; therefore, a full analysis must occur now prior to approval and execution of the 
KBRA. The DEIS also improperly assumes that the various fisheries restoration and other 
programs are likely to occur when, in fact, those programs depend entirely on funding from 
Congress that is unlikely to materialize. In summary, the impacts of the KBRA are either not 
evaluated or minimized, while the benefits of the KBRA are made to appear more certain than 
they actually are. The public and decision-makers need to be made aware that approval of the 
KBRA could result in a scenario in which dam removal occurs, but there is insufficient water left 
in the river for fish to survive and the promised programs for fisheries fail to materialize. 

Due to the need for substantial Congressional appropriations, the purported benefits of 
the KBRA are highly speculative, especially in today's political climate. The DEIS fails to 
adequately discuss the likely scenario in which the purported benefits from the KBRA are not 
achieved due to lack ofCongressional funding. The KHSA and KBRA were signed in early 
20 I 0 and their implementation expressly depends on the enactment of federal legislation. Yet, 
we now approach the end of 20 11 with no legislation even introduced. With good reason, there 
simply is not support from any member of Congress to propose spending nearly $1 billion on 
needless subsidies for unsustainable agricultural practices. Nor is there support in Congress to 
introduce legislation that unilaterally terminates Indian trust obligations. The DEIS needs to 
more fully explain that the purported environmental benefits of the KBRA are highly speCUlative 
and may not ever occur to offset the impacts of the guaranteed diversions for irrigation. 

Even if funding does occur, the DEIS fails to adequately explain that the KBRA does not 
contain any fish restoration goals. It establishes no target salmon sizes or harvest goals. The 
KBRA simply calls for funding without any definition of success. The failure to connect the 
funding to any defined performance measures is likely another obstacle to obtaining 
Congressional funding in the current economic and political environment. 
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Numerous sections of the EIS require additional comprehensive discussion of the impacts 
of the KBRA on water, aquatic resources, and tribal trust rights, especially including Sections 3.2 
(water quality), 3.8 (water supply/water rights), 3.12 (tribal trust) and 3.16 (environmental 
justice). These sections fail to openly disclose the negative consequences that will result from 
the KBRA's guaranteed minimum diversions and un-consented subordination of tribal trust 
rights, presenting only a one-sided view of the KBRA to the public and decision-makers. 

VI. 	 The DEIS Fails To Disclose That Execution and Implementation of the KBRA 
Would Result in a Historic Termination ofthe United States Trust Relationship 
With Klamath Basin Indian Tribes With Respect to Protection of Reserved Water 
and Fishing Rights and Would Unlawfully Result in an Un-consented Subordination 
of Senior Tribal Water Rights to Junior Water Rights of Non-Indian Irrigators. 

In the KBRA, the United States provides assurances, without the consent or approval of 
the Hoopa Valley Tribe, that the United States will not assert the Hoopa Valley Tribe's tribal 
water, fishing, or trust rights, in a manner that will interfere with the Klamath Reclamation 
Project's annual diversion of 330,000 acre-feet of water from the Klamath River (the 
"Assurances"). These Assurances in favor of the Klamath Reclamation Project, once effective, 
are permanent regardless of: (a) whether federal appropriations are provided for anticipated 
fishery restoration and reintroduction programs; (b) the success or failure of anticipated fishery 
restoration and water quality improvement efforts; (c) future effects ofclimate change, or other 
environmental conditions, on water quality and quantity in the Klamath River; (d) the future 
fishery harvest needs of the Hoopa Valley Tribe; or (e) other unknown or unforeseeable events. 

The Assurances in the KBRA effectively terminate the United States' fiduciary 
obligation to the Hoopa Valley Tribe by permanently subordinating the Tribe's senior water and 
fishing rights in the Klamath River to junior non-Indian irrigation interests in the Upper Klamath 
Basin, regardless of future impacts on tribal trust resources, and without the consent or approval 
of the Hoopa Valley Tribe. The Assurances become permanent if the Klamath dam facilities are 
removed pursuant to an Affirmative Secretarial Determination. 

Although this issue has been a highly publicized area of controversy, the Draft EIS fails 
to mention it. Section 3.12 purports to discuss impacts on tribal trust resources. Yet, that section 
says nothing about the fact that the United States, in the KBRA, has agreed to subordinate tribal 
water rights to junior irrigation interests. Section 3.12 asserts that the Hoopa Valley Tribe will 
be eligible for KBRA funding "upon becoming a party" but fails to mention that the Tribe would 
be required to enact claim waivers and take other acts inconsistent with its trust resources in 
order to obtain those "benefits." The DEIS fails to mention that the Tribal Council of the Hoopa 
Valley Tribe enacted a resolution in February 20 I 0 that finds in relevant part: 

WHEREAS: The Assurances in the Klamath Basin Restoration Agreement 
effectively terminate the United States' fiduciary obligation to the Hoopa Valley 
Tribe by permanently subordinating the Hoopa Valley Tribe's senior water and 
fishing rights in the Klamath River to junior non-Indian irrigation interests in the 
Upper Klamath Basin, regardless of future impacts on tribal trust resources, and 
without the consent or approval of the Hoopa Valley Tribe; and 
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WHEREAS: The Assurances in the Klamath Basin Restoration Agreement 
conflict with the National Congress of American Indians (NCAI) Resolution 
#PSP-09-0S1 (October 2009), and Affiliated Tribes of Northwest Indians (ATNI) 
Resolution #09-63 (September 2009) in which the NCAI and A TNI each 
resolved to oppose "any policy of the United States to terminate the rights of, or 
impose adverse consequences upon, a tribe that chooses to retain its water rights 
instead of settling on terms desired by the federal government"; and 

WHEREAS: The Klamath Basin Restoration Agreement requires the Hoopa 
Valley Tribe, as a condition of the Tribe's participation and receipt of funding 
and benefits in the Agreement, to relinquish and release claims against the United 
States relating to water management in the Klamath Basin and associated impacts 
on Hoopa Tribe water, fishing, and trust rights; and ... 

WHEREAS: The Klamath Basin Restoration Agreement thus conflicts with 
tribal sovereignty, violates trust duties owed to the Hoopa Valley Tribe by the 
United States; subordinates tribal water and fishing rights in favor of junior non
Indian irrigation interests without tribal consent; provides inadequate flows for 
the protection of tribal trust resources; offers a speculative and unfunded program 
for fishery restoration and water conservation; encourages unsustainable use of 
groundwater in the Upper Klamath Basin; and is not based on the best available, 
peer reviewed science; and ... 

NOW, THEREFORE BE IT RESOLVED: The Hoopa Valley Tribal Council, 
acting under its sovereign authority on behalf of the Hoopa Valley Tribe, hereby 
rejects, opposes, and disapproves of the Klamath Basin Restoration Agreement 
and the Klamath Hydroelectric Settlement Agreement . ... 

If the priority given by the KBRA to Klamath River surface diversions has the effect of 
preventing fish restoration (which is likely), the United States will not only be unable to protect 
Indian fishing rights under the terms of the KBRA, but it will be legal1y required to defend the 
irrigation interests against the tribes and trust resources. In other words, the United States would 
be enforcing the priority for water diversions even if that leaves too little water to restore the fish 
on which the Indian tribes rely. By contrast, under existing law "Reclamation is obligated to 
ensure that project operations not interfere with the Tribes' senior water rights. This is dictated 
by the doctrine of prior appropriation as well as Reclamation's trust responsibility to protect 
tribal trust resources. . .. Reclamation must, pursuant to its trust responsibility and consistent 
with its other legal obligations, prevent activities under its control that would adversely affect 
[the Tribes' fishing] rights." Memorandum of Regional Solicitor (July 25, 1995). The KBRA 
would preclude the trustee United States from preventing such adverse effects to tribal trust 
resources. The KBRA changes the tribal right (enforceable by the federal trustee) from a right to 
sufficient water to produce the fish on which the Tribes rely, into a right to water left over after 
diversion per Appendix E-l of the KBRA, regardless of what the habitat results may be. The 
effect is thus similar to termination provisions such as the one for the Klamath Tribes of Oregon, 
which provided "statutes of the United States which affect Indians because of their status as 
Indians shall no longer be applicable to the members of the Tribes." 25 U.S.C. § 564q(a). The 
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KBRA will abridge the Government-to-Government relationship between the United States and 
the Hoopa Valley Tribe. 

In the DEIS, the public and decision-makers learn nothing about the impacts on Hoopa 
Valley Tribe's trust rights and resources. The Executive Summary asserts that there are no 
impacts to tribal trust flowing from the Proposed Action. This is patently false. The DEIS 
simply accentuates the "positives" in order to promote the KBRA and KHSA in accordance with 
the interests of the Department, while setting aside the anticipated termination and subordination 
of tribal trust rights. This also implicates environmental justice impacts. The failure to properly 
and fully disclose the impacts to the Tribe's rights results in an unlawfully deficient EIS. 

VII. Conclusion. 

The Tribe supports dam removal; however, the linkage of dam removal to the KBRA 
will result in non-achievement of the desired fish restoration goals. Thus, the Tribe requests that 
the EIS evaluate alternatives that do not include execution and implementation of the KBRA. 
We thank you for your consideration to these comments. We will continue to work with the 
Department to achieve a solution that will protect the Trinity River, restore the Klamath fishery, 
remove the dams of the Klamath Hydroelectric Project, and preserve Hoopa water and fishing 
rights. 

Sincerely, 

HOOPA VALLEY TRIBAL COUNCIL 

~--z::: :::;::' 
Leonard E. Masten, Jr., Chairman 
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Foreword 

The purpose of this report is to provide the following infonnation for the Hoopa Tribal 
Environmental Protection Agency (TEPA) in response to their request: 

• 	 Provide a clear over view of whether water quality management under the 
Klamath Hydropower Settlement Agreement (KHSA) and Klamath Basin 
Restoration Agreement (KBRA will attain Hoopa Valley Tribe (2008) Klamath 
River Water Quality Standards (WQS), 

• 	 Provide recommendations for exercising the Hoopa Valley Tribe's WQS authority 
under the KHSAlKBRA water quality management process, and 

• 	 Identify options other than the KHSAlKBRA for the Hoopa Valley Tribe that 
achieve dam removal. 

These are section headers in the report below, but sections on the origin of the 
KHSAlKBRA and using ecological restoration to attain Hoopa WQS are also included. 

The Hoopa Indian 
Reservation 
includes a segment 
of the mainstem 
Klamath River just 
upstream of its 
confluence with the 
Trinity River 
(Figure I at right). 

Hoopa Valley Tribe 
water quality 
authority that 
allows them to 
create water quality 
standards (WQS) 
for the Klamath 
River is based on 
U.S. EPA (2002) 
approval. 
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Origin of the KHSA and KBRA 

The KHSA is a negotiated settlement in lieu of following the Federal Energy Regulatory 
Commission (FERC, 2007) relicensing process for the Klamath Hydroelectric Project 
(KHP) (FERC #P-2082). The KHP is owned and operated by PacifiCorp and the 
company has pursued settlement because the outlook of their relicensing process did not 
look favorable (Brockbank 2010). The deposition of PacifiCorp Executive Vice 
President Dean Brockbank (2010) supplies much of the information in this section about 
the chronology of settlement talks (see also Alternatives for KHP Dam Removal). 

PacifiCorp first announced its intention to relicense the KHP in December 2000 and held 
a series of public meetings before filing its Final License Application in February 2004. 
Table I provides a time line that chronicles steps in relicensing, other processes that have 
bearing on relicensing (i.e., 401 certification) and KHSA and KBRA development. Red 
highlights in the table indicate unfavorable components of relic en sing of the KHP from 
PacifiCorp's perspective. In particular, PacifiCorp was apprehensive about obtaining 
necessary State water quality certification (SWRCB 2007) and the cost of fish passage 
facilities for Pacific salmon species mandated by the National Marine Fisheries Service 
(NMFS 2006). 

PacifiCorp began informal settlement talks in October 2004 that became a "mediated" 
settlement in January 2005. The settlement process took over five years to complete and 
ironically PacifiCorp dropped out of talks in mid-2006 as other "stakeholders" crafted the 
KBRA. The Energy Policy Act of2005 (Public Law 109-58) allowed entry into 
settlement at any time within the licensing process for PacifiCorp. This new law also 
allowed PacifiCorp to challenge NMFS' authority to require KHP fish passage but their 
challenge was rejected by an administrative law judge (McKenna, 2006). PacifiCorp's 
KHP license expired on March I, 2006 and FERC has been issuing 1 year extensions 
since. The company reengaged with state and federal agencies regarding potential 
decommissioning through an Agreement in Principal (AlP) in July 2008 (CA, OR, 
USDOI and PacifiCorp 2008) that was superseded by their signing the KHSA in 
February 2010. PacifiCorp is not a signatory to the KBRA, but all Parties signing the 
KBRA also signed the KHSA. 

The creation of the KBRA involved dozens of meetings spanning several years, all 
behind closed doors with participants bound by a confidentiality agreement. Although 
the process involved several counties, Tribes, environmental organizations and 
government agencies, key participants were excluded from participation, including Del 
Norte County and the federally recognized Resighini Rancheria and the Quartz Valley 
Indian Reservation. The Hoopa Valley Tribe participated in the Settlement, but declined 
to sign the final KBRA or KHSA because they would require giving up water rights and 
the ability to take legal action to abate water quality problems to protect fisheries (KBRA 
15.3.9). The KBRA and KHSA are arcane documents written by lawyers with tedious 
cross references and a myriad ofcontradictions. Ultimately important decisions regarding 
public trust and Indian Treaty Rights and Trust responsibilities are embodied in these 
documents that were made out of public view and excluded legitimate stakeholders. 
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Table 1. Time Line for Klamath Settlement Process 

Process Steps 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012-PacifiCorp Announces Intent to Relicense 

PacifiCorp Holds Public Meetings 

PacifiCorp Files Final License Application 

FERC Scoping -
PacifiCorp Begins Settlement Talks -
PacifiCorp Mediated Settlement Talks 

PacifiCorp License Expires 

PacifiCorp Files 401 Certification Request 

PacifiCorp Drops Out of Settlement -
"Stakeholders" Continue wlo PacifiCorp 

Federal Agencies Issue Terms & Conditions 

PacifiCorp Challenges NMFS in Court -
Court Rules Against PacifiCorp 

FERC DEIS -
Federal Agencies Revise Terms & Conditions 

PacifiCorp Signs MOU wi SWRCB 

FERC Issues FEIS 

NMFSIUSFWS Final BiOps Issued 

KBRA Released 

PacifiCorp & Govt. in AlP 

CA Klamath TMDL Draft = 
PacifiCorp Signs KHSA 

OR and CA KlamathILost TMDLs Final 

EIS/EIR Secretarial Decision Process (EISIEIR) 
Secretarial Decision (Mar 2012) .. 
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In April 2007 during the Settlement that preceded the KBRA, Klamath Project irrigators 
made an ultimatum with regard to their continuing participation; any Settlement would 
have to include farming in the Lease Lands of Tule Lake and Lower Klamath National 
Wildlife Refuges. Oregon Water Watch (OWW 2010) and Oregon Wild (OW) were 
expelled from Settlement talks because they would not agree to this condition. Talks 
continued without OWW and OW, but their expulsion sent a clear message and restricted 
subsequent consideration of viable ecological restoration options under the KBRA. 

Although the KBRA is separate from the KHSA and deals with issues largely unrelated 
to KHP relicensing, the agreements are intertwined due to KBRA (7.2.1 C) and KHSA 
(8.1) "severability" clauses that state that neither can be implemented separately. 
Therefore, both the KHSA and KBRA are discussed below with regard prospects of 
meeting Hoopa TEPA (2008) WQS. The Klamath River and Lost River Total Maximum 
Daily Load (TMDL) (NCR WQCB 20 I 0) and Upper Klamath and Lost River TMDL and 
Water Quality Management Plan (ODEQ 2010) are integral to improving water quality, 
so their potential to improve conditions is also considered. 

KHSA and KBRA Actions Insufficient to Meet Hoopa TEPA WQS 

The KHSA has to do with dam decommissioning and pollution associated with KHP 
operation while the KBRA would deal with fishery restoration and potential remediation 
of water quality problems. Both the KHSA and KBRA will require federal authorizing 
legislation, including $1 billion or more in funding. Legislation has not been passed. 
Pollution associated with KHP dam operation will continue under the KHSA until 2020, 
but there is also a question as to whether measures taken under the KBRA after dam 
removal will be sufficient to abate nutrient pollution and meet Hoopa TEPA (2008) 
WQS. Interim Measures to abate water quality problems under the KHSA are pertinent 
to the Klamath River TMDLs and are discussed in that section below. Table 2 lists 
beneficial uses recognized by the NCRWQCB (2007) Basin Plan and Hoopa TEPA 
(2008) and their likelihood of being met under the KBRAIKHSA before and after 2020. 

Table 2. Likelihood of meeting Klamath River beneficial uses under the North Coast Basin Plan 
(NCRWQCB 2007) or Hoopa TEPA (2008) WQS before and after 2020 under the KBRAIKHSA. 
Green indicates beneficial uses are restored and red indicates that they are not. 
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The KHSA does not directly call for KHP dam removal but rather sets up a March 2012 
Secretary of Interior Decision as to whether decommissioning is in the public interest and 
will benefit the environment, including Klamath River native fish species. A major effect 
of the KHSA is to delay the 40 I processes of California (PacifiCorp 2008, S WRCB 
2008) and Oregon that had the potential to force expeditious dam decommissioning 
(Brockbank 2010), if either State withheld certification. The serious nuisances caused by 
KHP reservoirs is justification for swift dam removal (SWRCB 2007), but instead under 
the KHSA the project will operate until 2020 on a year to year extension of its 1956 
FERC license (Brockbank 2010). Numerous problems have been identified with regard 
to KHP operation that lead to major negative impacts on salmonids and other beneficial 
uses (Hoopa TEPA 2008), and to a large extent these cannot be mitigated without dam 
removal (SWRCB 2007, FERC 2007). 

Fish Passage: Fish passage for anadromous species is considered as part of the COLD 
beneficial use according to the SWRCB (2007), and migration for Pacific salmon species 
(MIGR) will continue to be blocked until at least 2020 under the KHSA and KBRA (see 
Alternatives for Dam Removal). Coho salmon that are affected by the KHP are listed as 
Threatened under the federal Endangered Species Act (ESA); therefore, the RARE 
beneficial use is also compromised. The impediment to migration also continues to 
compromise the commercial and sport fishing beneficial use (COMM) and tribal 
subsistence fisheries (FISH). 

Thermal Problems Created by Iron Gate Reservoir: The mass of water within Iron Gate 
Reservoir creates thermal problems that delay Chinook salmon spawning (SPAWN) in 
fall and impair juvenile rearing conditions (COLD) in spring. This will continue until 
drawdown of the reservoir or Iron Gate Dam removal. Klamath River fall temperatures 
remain above suitable for spawning three weeks later than if the river were free flowing 
(Figure 4). The KBRA Chinook Expert Panel (Goodman et al. 2011) noted high "pre
spawning mortality documented in the mainstem river may be related to high water 
temperature and moderately low dissolved oxygen", which are both side effects of 
reservoir operation. Increased fall water temperatures and associated stress are also 
likely to reduce fecundity. Fry from eggs laid later in the season emerge later in spring 
and their growth is then suppressed by artificially depressed Klamath River temperatures. 
Smaller fry migrate more slowly as the Klamath River water temperature rises and water 
quality becomes adverse. With their resistance compromised by water quality related 
stress, these fish also face much greater exposure to the disease organisms (see below). 
The thermal lag at Iron Gate appears to have shifted spawn timing of fall Chinook later 
and the losses ofjuveniles are sometimes in the hundreds of thousands (USFW 2001, 
Nicholas and Foott 2005). While temperature effects of Iron Gate Reservoir do not 
extend downstream to the Hoopa Reservation, maintaining Iron Gate Dam through 2020 
leads to unacceptably high risk to the Klamath River fall Chinook population. Continued 
depressed Chinook populations blocks attainment of commercial and sport fishing 
(COMM) and tribal subsistence fishing (FISH) beneficial uses. 
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Figure 2. Temperatures below Iron Gate Dam (bold) versus witbout dam scenario (grey). Warmer 
fall temperatures create a tbree week lag for suitability of spawn timing and rearing temperatures 
remain below optimal for a montb. Reference thresholds from U.S. EPA (2003). 

Fish Disease Cycles: One of the main impediments to restoring COLD, COMM, RARE 
and FISH beneficial uses of Pacific salmon in the Klamath River, particularly Chinook 
salmon and coho salmon, is the extremely high prevalence of disease organisms below 
Iron Gate Dam (Foott et al. 2003, Stocking and Bartholomew 2004, Nichols and Foott 
2005, Nichols and True 2007, Nichols et al. 2008, Bartholomew 2008, Stocking et al 
2006, Stone et al. 2007). Two myxozoan disease organisms, Ceratomyxa shasta and 
Parvicapsuia minibicornis, are endemic to the Klamath River and the Pacific salmon 
species have co-evolved with them and have developed substantial resistance. However, 
nutrient enrichment from the Upper Klamath Basin and from within Iron Gate Reservoir 
sets up conditions that cause extraordinarily high production ofdisease organisms that 
can overwhelm otherwise healthy fish (Nichols and Foott 2005). 

The green algae species Cladophora is recognized as an indicator of nutrient pollution 
and there are areas below Iron Gate Dame where this species is dominant (Stocking et a1. 
2006). A polychaete worm, Manayunkia speciosa, which thrives in Cladophora beds also 
serves as an intermediate host for the deadly diseases. Fall Chinook spawning is 
concentrated below Iron Gate Dam and adults carry myxospores that cause a vicious 
cycle as M. speciosa captures them and then releases actinospores when Chinook 
juveniles are migrating downstream (Stocking et al. 2006, Bartholomew 2008). Stocking 
et a1. (2006) concluded that actinospores remain viable during the 5 days required for 
water to pass from Iron Gate Dam to the Klamath estuary. Therefore, it is likely that 
disease problems will continue for fish migrating through the Hoopa Reservation portions 
of the Klamath River until at least 2020. Disease effects can extend downstream of the 
Trinity River and there indications of major impacts to juvenile Chinook from that river 
(Figure 3); therefore, Hoopa Valley Tribe Trinity River fish harvest is also directly 
impacted. 
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Figure 3. Chart shows the percentage of juvenile salmon ids infected by kidney myxosporean 
parasites. High severity (2) score indicates likely mortality. While Trinity River infection is low, 
Pecwan and estuary high disease incidence suggests Trinity fish are becoming infected. Most of the 
juvenile salmon ids sampled were Chinook salmon. Data from Foott et al. (2003)! 

Water Quality Stress: Fish susceptibility to disease is a function of cumulative stress 
caused by multiple water quality factors (Hoopa TEPA 2008). In addition to 
temperature, impairment below Iron Gate Dam can include elevated pH, algal toxins and 
dissolved ammonia as well as depressed dissolved oxygen (D.O.), all of which are linked 
to KHP dam operation (SWRCB 2007, FERC 2007). These conditions will continue to 
cause impairment until at least 2020 as a result ofKHP operation and lack of attainment 
of the COLD, FISH, COMM, and RARE beneficial uses. The manifestation of nutrient 
pollution and associated problems for fish health may remain after dam removal, but that 
prospect is more fully explored under the KBRA section below. 

Toxic Algae: Kann (2006) found the toxic algae species Microcystis aenlginosa to be 
prevalent within Copco and Iron Gate reservoirs but in low abundance or absent from the 
outlet of Upper Klamath Lake to below J.e. Boyle Reservoir within the Klamath Project. 
The SWRCB (2007) points out that there is little chance for remediation of toxic algae in 
the lower two KHP reservoirs before 2020; therefore, NCRWQCB (2011) staff do not 
recommend PacifiCorp carry out Interim Measures within the reservoirs aimed at treating 
algae problems (see TMDL discussion). 

Kann and Corum (2009) found evidence of Microcystis downstream at Orleans and 
samples from the Yurok Reservation indicate it is present downstream to the estuary 
(Yurok 2009). Kann (2008) also reported bioaccumulation of microcyst in toxin in Iron 
Gate Hatchery Chinook salmon juveniles. Yellow perch from Copco and Iron Gate 
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Reservoirs and mussels downstream of the KHP had such high levels due to 
bioaccumulation that they would pose a human health risk, if consumed. Emerging 
epidemiological evidence suggests that the substance BMAA (beta-methylamino-L
alanine) that is prevalent in toxic blue-green algae species may be linked to neurological 
disorders, such as Amyotrophic Lateral Sclerosis (ALS) (Lou Gehrig's disease), 
Parkinson's disease and Alzheimer's disease (Caller et al. 2009). Impairment of Hoopa 
Reservation waters on the Klamath River from toxic algae will continue through at least 
2020 with the recreational (REC-I) beneficial use compromised and ceremonial use 
(CUL) in certain seasons inadvisable. 

Keno Reservoir Operation: The KHSA (7.5.4, 7.5.5) stipulates that the U.S. Bureau of 
Reclamation (BOR) will assume ownership of the Keno Reservoir and will continue to 
operate it in the same way that PacifiCorp has since 1968. Keno Reservoir has major 
problems with seasonal anoxia (Deas and Vaughn 2006, Sullivan et a1. 2009,2010) and 
riparian marsh restoration needed to combat this problem will, therefore, be prevented. 
Historically a lava bedrock sill at the location of Keno Dam caused the Klamath River to 
back up and form a vast connected wetland with Lower Klamath Lake. Diking offof 
wetlands and farming up to the margin of the reservoir has disrupted river processes that 
could otherwise assist with nutrient processing and reduction, similar to the findings of 
Bernot and Dodds (2005). Dredging ofthe reservoir to increase water storage capacity 
circa 1968 likely contributed to a decreased ability for ecological function and an 
increased propensity for anoxia. 

Goodman et al. (20 II) call attention to persistent problems of prolonged anoxia in Keno 
Reservoir (Figure 4) that they believe will not be alleviated under the KBRA. Figure 5 
shows a map from PacifiCorp (2004) of riparian vegetation of the Keno Reservoir just 
above Keno Dam and Figure 6 is an aerial photo ofthe same area showing the pattern of 
land use. Continuing this land use and pattern ofoperation of Keno Reservoir under the 
KHSA will prevent improved ecosystem function by riparian marshes that could 
otherwise assist with clean up of nutrient pollution (Lytle 2000, Mayer 2005). 

The ODEQ (20 I 0) TMDL found that the suspended load from Upper Klamath Lake is a 
major driver of anoxia in Keno Reservoir; however, they also found the waste load from 
the Straits Drain to be a major source ofpollution. ODEQ (2010) provided a schematic 
of flow diversions from the Klamath River and flow contributions to Keno Reservoir 
(Figure 7). Waste water from the Klamath Straits Drain in August 2002 constituted 48% 
of flows to the reservoir, which is similar to NRC (2004) findings. The Lost River and 
Tule Lake were originally a sink and did not discharge into the Klamath River; therefore, 
the high level of nutrients contributed by them today help push the river past the tipping 
point where ecosystem processes are insufficient for the river to clean itself. This results 
not only in anoxia within the Keno Reservoir but also in very adverse water quality 
impacts in the lower Klamath River. 
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Figure 4. This chart shows fluctuations of water temperature and dissolved oxygen in Keno 
Reservoir in 2005 with lethal levels extending from July through October. Taken from Goode et al. 
2011 where it appears as Figure 4. Threshold reference annotations added based on WDOE (2002) . 
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Figure 5. Keno Reservoir riparian vegetation map from PacifiCorp (2004) showing irrigated 
hayfields right up to the margin with no marsh buffer to help absorb nutrients and to provide other 

ecosystem services. 
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Figure 6. Aerial photograph of Keno Reservoir with Keno Dam below center and the old Lower 
Klamath Lake bed in the distance (red oval), 
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Figure 7. Average daily flow in August 2002 into the Klamath Project and Keno Reservoir. From 
ODEQ (2010) where it appears as Figure 2-21. 

Agricultural discharges from the Lost River through the Lost River Diversion (LRD) 
canal are known to occur in winter (Deas and Vaughn 2006); however, ODEQ (2010) 
also found substantial nutrient contributions from that source in summer and fall of 2000 
and 2008. ODEQ (2010) model runs of D.O. depletion in Keno Reservoir (Figure 9) 
show that the contributions from the LRD in September and October 2008 had substantial 
impacts in addition to discharges from the Klamath Project through the Straits Drain. 
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Figure 8. This chart is taken from ODEQ (2010) and shows model results ofthe D.O. deficits in 
Keno Reservoir by month in 2008 with a substantial contribution from the LRD Canal in fall, which 
likely extended conditions lethal to salmonids for two months. 

The KBRA does not have a water quality plan and has a very broad and ill defined 
strategy for clean up of nutrient pollution in the Upper Klamath Basin (Dunne et al. 2011, 
Goodman et al. 2011). Flows under the KBRA (Appendix E-5) will drop further from 
historic norms (Dunne et al. 2011), which will cause water pollution and fish health 
problems to persist or even worsen (Goodman et al. 2011). Lost River surface flows are 
likely to also be reduced under the KBRA resulting in direct impacts to ESA listed 
suckers and increased nutrient concentrations in waste discharges sent to the Keno 
Reservoir. The greatest KBRA effect on water quality, however, is that it guarantees 
continued agricultural land use over vast areas, including sites critically needed for 
ecological restoration. Major subsidy for maintaining low cost power for Upper Basin 
water users is also part of the KBRA, when the footprint of agriculture might otherwise 
shrink due lack of profitability (Jaeger 2004) helping to lower water demand and nutrient 
pollution. 

Klamath River KBRA Flows to Increase Water Quality Problems: The KBRA convened 
Expert Panels (Dunne et al. 20 II, Goodman et al. 20 II) to judge the sufficiency of action 
in restoring conditions favorable for different fish species in the Klamath Basin. The 
Coho Salmon and Steelhead Expert Panel (Dunne et al. 2011) expressed concern that 
there would be no consideration under the KBRA of trying to restore historic flows in the 
Klamath River. Before the Klamath Project was created, Lower Klamath Lake (LKL) 
would fill in winter and then augment Klamath River flows from May through July 
(Weddell 2000). Dunne et al. (2011) charted flows before and after Klamath Project 
construction to show the departure from historical patterns (Figure 9). A return to 
historic flows would reduce water temperature and nutrient concentrations, which in tum 
would reduce algae blooms and fish diseases. Figure 9 is annotated to show where 
departures from the natural flow regime of the Klamath River since the construction of 
the Klamath Project increase water temperatures and water quality problems as well as 
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Figure 9. Chart of historic seasonal flows versus those after the construction of the Klamath Project 
and the disconnection of Lower Klamath Lake. Annotations include historic and recent peaks as 
well as periods likely to increase algal growth, temperature and nutrient pollution (WQ) added. 
Taken from Dunne et al. (2011) where it occurs as Figure 3. 

promoting conditions that favor growth of algae beds. Continued agricultural activity in 
the Lower Klamath National Wildlife Refuge (LKNWR) under the KBRA forecloses the 
option of refilling the lake and increasing spring and early summer flows; instead KBRA 
flows will depart even further from historic norms. 

Flows under the KBRA will be less than those called for under the Klamath Project 
operations NMFS (2010) Biological Opinion (B.O.) for coho salmon and Hardy et al. 
(2006). Figure 10 shows Klamath River flows at Iron Gate Dam for the 90% exceedance 
(very dry) water year with the KBRA WRMS R32 model run, the NMFS (20 I 0) 
Biological Opinion (B.O.) flows and minimums recommended in the Hardy et al. (2006) 
Phase II study (Hoopa Tribe Fisheries Department 2011). Annotations once again show 
periods when very low flow conditions will foster increased algae growth and trigger 
more adverse water quality. Algae build up has the potential to be most injurious during 
prolonged droughts when there is insufficient water for flushing flow releases in spring. 

Table 3 captures KBRA model (Appendix E-5) projections for Klamath River flows at 
the location of Iron Gate Dam Flows during extreme drought years similar to 1992 and 
1994. Flows could fall as low as 442 cubic feet per second (cfs) (Figure 11) while the 
adult salmon kill of September 2002 was triggered by flows of 758 cfs (Guillen 2003, 
CDFG 2003). Reduced flow decreases the volume of water which in turn increases water 
temperature and nutrient concentration. Although the KBRA states that the Drought Plan 
would define higher flows for fish needs, the draft Drought Plan circulated in May 2011 
does not have alternative levels to those in Appendix E-5 (Resighini Rancheria 2011a). 

Patrick Higgins. Consulting fisheries Biologist: KHSA and KBRA Likelihood ofMeeting 
Hoopa Valley Tribe Klamath River Water Quality Standard.~ 

14 



Iron Gate Dam Flows al90% Exceedence: KBRA. Coho 2010 Bl·Op & Hardy et aL Phase II 
1300 

'wo 

'.00 

'200 

1())C.... 

" 300 

600 

.00 

100 

0 

Fls" Kill Flows: 7M c;,. 

OCT NOV DEC JAN FEB MAR MAR 4PR ,. API! MAY MAY JUN I JUN JUl ,. JUl AUG SEP 

fJl;/i'h ..._____ 

Increased remperarure WQ Risll 

• KBRA (TAF 775) • Coho B,-Op (TAF 852) -- Hardy II (T AF 907) I 

Figure 10. Flows at Iron Gate Dam in a 90% exceedance flow year comparing the KBRA WMRS 
R32 model flows, NMFS (2010) 80 flow levels and Hardy et al. (2006) Phase II. Data from the 
Hoopa Fisheries Department. Reference is USGS Iron Gate September 2002 fish kill flow release. 

Table 3. KBRA WRMS model flow simulations at Iron Gate Dam for years similar to 1992 and 1994 
under KBRA flow allocations. R32 =primary run. R33 =with additional storage. R34 with 
additional storage and climate change. Yellow indicates lower than September 2002 fish kill flows 
(758 cfs). 

Period R32_1992 R32_1994 R33_1992 R33_1995 R34 1992 R34 1994 

Jan 854 959 819 1106 846 1106 

Feb 809 928 800 1025 809 1025 
Mar I 15 1022 1239 800 996 800 996 

Marl6~31 1021 1151 800 860 826 924 
Apr_I_I5 1063 1184 800 824 786 847 

Apr_1 6_3 I 1022 1125 800 821 767 813 

May_I_15 807 924 800 813 701 798 

MaLI 6_3 I 843 1069 800 812 668 823 

Jun I 15 698 913 800 811 581 773 

Jun16 30 646 873 800 809 610 753 

Jul 1 15 509 629 700 706 515 607 

July15_30 524 574 700 705 537 561 

August 442 485 800 804 533 548 

Sept 512 577 800 808 519 552 

Oct 549 582 800 811 800 811 

Nov 647 690 829 800 829 800 

762 914 800 914 800Dec 774 
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Figure 11. KBRA WRJ\lS model run for flows at the location oflron Gate Dam in years of Extreme 
Drought, with similar Upper Klamath Lake in-flow to 1992 and 1994. Data from KBRA (E-5, Tables 
2,4,6). 

Moving flows further away from their historic range of variability poses greater risk due 
to processes described in the FERC (2007) Final Environmental Impact Statement (FE IS) 
for the KHP relicensing: 

"Over time, the overall limitations on water availability and dynamic hydrographs 
contribute to conditions that result in a channel that becomes stable and prone to 
other undesirable consequences to water quality and aquatic resources." 

Although nutrient concentrations are reduced by greater water volume (Asarian et al. 
2010), the KBRA (Section 25.1.4) states that increasing flows will be the last option for 
improving water quality: 

"The Parties shall support all reasonably available alternative or additional water 
quality measures before considering any action for the purpose of water quality 
compliance that would reduce water supplies beyond the limitations provided in 
this Agreement." 

Restricted Klamath River flows under the KBRA in and of themselves substantially 
lower chances of attaining Hoopa TEPA (2008) WQS, especially during drought or 
extreme drought years even after dams are removed. 
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Lost River Flow Reduction Impacts Under KBRA: The KBRA will likely reduce surface 
flows in the Lost River, which will have a direct impact on Lost River and shortnose 
suckers but will also increase nutrient concentrations in Straits Drain and LRD waste 
water sent to Keno Reservoir. The KBRA provides substantial resources that allow 
irrigation districts to bind together and create an On-Project Plan for water and power. 
This publicly funded document may not undergo public review and yet it will govern 
Lost River flows for the life of the KBRA. Lost River surface and groundwater have 
been used to make up for Klamath River shortfalls since 2001 through the U.S. Bureau of 
Reclamation (BOR) water bank. According to USGS (2005) "Water bank activities have 
resulted in an approximately eight-fold increase in ground-water pumping in the vicinity 
of the Klamath Valley and Tule Lake sub-basins." Gannett et al. (2007) measured water 
table drops from 2001-2004 of greater than 15 feet in the lower Lost River in California 
and stated that this was likely reducing surface flows. California State agencies and 
Siskiyou County do not actively manage groundwater and are not likely to prevent future 
adverse Lost River drought impacts. Increased nutrient concentrations in tail waters sent 
to Keno reservoir will promote continuing acute water pollution there with radiating 
negative impacts downstream. 

KBRA Nutrient Reduction Insufficient: The U.S. EPA (2000) notes that "restoration 
should reestablish in so far as possible the ecological integrity ofdegraded aquatic 
ecosystems." A restored system would meet the following criteria: "Its key ecosystem 
processes, such as nutrient cycles, succession, water levels and flow patterns, and the 
dynamics of sediment erosion and deposition, are functioning properly within the natural 
range of variability" (U.S. EPA 2000). As noted above, the KBRA will cause flows to 
depart further from their historic range of variability and the amount of functioning marsh 
and area of shallow lakes that formerly helped improve water quality will remain at just a 
fraction of their historic extent. 

Dunne et al. (2011) pointed out that the KBRA has no assured strategy for reducing 
nutrient pollution (emphasis added): 

"Experience from other locations where eutrophication is a major problem 
suggests that, at a minimum, drastic reductions in loading from the watershed 
must accompany local amelioration. These reductions must account for the 
apparently high natural nutrient inputs from the local watersheds, and the 
unavoidable leakage occurring in watersheds heavily altered for urban and 
agricultural use. Thus, it would be premature to conclude that any problems 
caused by these blooms, including low dissolved oxygen, will be substantially 
reduced by KBRA" (p. 39). 

Goodman et al. (2011) urge consideration of more extensive wetland and lake restoration 
to recover the Klamath River's limnological balance: 

"Evaluate reductions in irrigated agriculture for lands draining to UKL and the 
Lost River for their feasibility to reduce summer and fall nutrient additions from 
those waters. Consider managing the refuges to further emphasize their benefits 
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for fish and wildlife, which can be in contrast to their agricultural objectives." 
(Page 12, Section 2.1) 

Goodman et al. (20 II) also express doubt that problems with extremely low D.O. in 
Keno Reservoir will be resolved by KHSA and KBRA measures and as result that "a 
fully self-sustaining run of Chinook salmon to the upper basin is unlikely" even with 
KHP darn removal. 

Asarian et al. (20 I 0) project that available nitrogen at the location of Iron Gate Darn after 
removal of KHP reservoirs will increase in the months of July through September by 45
58%. Asarian et a1. (2010) note that nutrient assimilation ofperiphyton and macrophytes 
will increase in the Klamath River below the location of Iron Gate Dam in response to 
increased nitrogen availability and state that "These increased retention rates downstream 
would then partially offset the effects of increased Iron Gate load on nitrogen 
concentrations in reaches farther downstream." The problem is that the process of 
photosynthesis associated with assimilating a 50% increase in nitrogen will continue to 
cause water quality perturbations that create stressful conditions for salrnonids and 
disease rates similar to those experienced in the recent past (Halstead 1997, USFWS 
2001, Nichols and Foott 2005). 

Goodman et a1. (201l) acknowledged the potential significance of the increased nutrient 
load in the Lower Klamath River: 

"Releasing these excessive amounts of nutrients to the Klamath River in the 
absence of the four lower dams means that the river, versus the reservoirs, will 
process the nutrients, perhaps in the form of excessive Cladophora biomass or 
increased periphyton production down river. These changes could elevate pH, 
lower night time dissolved oxygen, and cause gas supersaturation during 
afternoons in local areas." 

The FERC (2007) FEIS also poses the same hypothesis as Goodman et a1. (20 II) with 
regard to nutrient surpluses and fish disease risk: 

"Continued high nutrient levels in the Klamath River that create ideal 
colonization conditions for Cladophora, at sites with favored flow and substrate 
conditions, would enable the host polychaete to become reestablished, and C. 
shasta and P. minibicornis would likely continue to pose a serious threat to 
downstream salmon for the foreseeable future." 

As pointed out in the Fish Disease Cycles section above, no matter where the new fish 
disease node is below Keno Reservoir after darn removal, actinospores will be viable and 
increase exposure to C. shasta and P. minibicornis downstream to the estuary even after 
darn removal. Thus, Hoopa TEPA (2008) WQS beneficial uses will not likely be met and 
the Hoopa Valley Tribe will also likely continue to suffer fisheries losses both at Klamath 
River and Trinity River fishing sites. 
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Reservoir reach to help improve water quality, the importance of which is discussed 
above. 

Agricultural water supply from Upper Klamath Lake through the A Canal continually 
inoculates the Lost River and Tule Lake with A. flos-aquae and marsh complexes there 
need to be re-expanded to stifle its growth. Neither the u.s. EPA (2008) Lost River 
TMDL or the NCRWQCB (2010) Klamath and Lost River TMDL implementation 
recognize the need for these restored ecosystem functions and processes. The KBRA 
guarantees water delivery and continued agricultural use of the Lease Lands within the 
TLNWR (15.1.2 B i) and LKNWR (15.1.2 B i), which constitutes 21,000 acres (Figure 
12) and is the only such arrangement on any wildlife refuge in the nation. Tule Lake was 
originally 110,000 acres whereas Tule Sump occupies between 10,000-14,000 acres and 
Lower Klamath Lake was 95,000 acres and is now only 4,000 to 7,000 acres depending 
on the water year (Figures 13-14). This essentially blocks ecological recovery of both 
areas; therefore, confounds successful abatement of pollution. 

Dam removal will help ecosystem function of the Klamath River in the restored KHP 
reach, including elimination of toxic algae. However, the huge excess ofnutrients from 
Keno Reservoir will continue to overwhelm the river's capacity for assimilation causing 
major algae blooms downstream. As noted above, this has consequences for fish diseases 
as well as exceedance ofwater quality standards. Lower Klamath River recovery also 
requires that flows and ecosystem function of the Shasta and Scott rivers also be restored, 
but conditions there have not improved since adoption of those TMDLs (Higgins 2011). 
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Figure 13. USFWS and BOR map ofTLNWR and LKLNWR Lease Lands occupy 21,000 acres. 
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Figure 13. Historic map of Tule Lake and Lower Klamath Lake fro~ Or~gon Wild website at 
www .oregonwild,orglwaters/klamathlklamath-photos-and-mapS/interactive _maps 

Figure 14. Aerial photo ofTule Lake and Lower Klamath Lake from Oregon Wild website. 
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The Tule Lake basin also has the highest use ofpesticides in Siskiyou County (Figure 15) 
with up to 7,500 pounds per acre in use within the TLNWR on the Lease Lands. 

o <17501bs 

o 1750-7500 Ibs 

• >7500Ibs. 

Figure 15. Tule Lake pesticides in pounds per year, including within the TLNWR Lease Lands 
adjacent to Tule Lake. Data from CA Department of Pesticide Regulation (DPR). 

Recent studies have shown that even low levels of some chemicals can be injurious to 
coho salmon when acting together (Laetz et al. 2009). The KHSA and KBRA do not 
even mention the topic of pesticides but high contributions to the Keno Reservoir reach 
could be another factor that could impede Upper Basin salmon recovery. Laetz et al. 
(2009) found combinations of diazinon, malathion, chlorpyrifos, carbaryl and carbofuran 
in many Pacific Northwest rivers and exposing coho salmon juveniles to equivalent levels 
in a lab induced mortality. All ofthese chemicals are used in Siskiyou County where in 
2007 an estimated 1,287,800 pounds ofpesticides were applied to 187,595 acres, most of 
them within the Klamath Basin (CDPR 2008). Conversion to organic farming techniques 
needs to be pursued as part of any final settlement, especially on Lease Lands if farming 
there continues. 

Technical Fix of Water Quality Problems is Experimental and Unlikely to Succeed 

The NCRWQCB (2010) frames the strategy for nutrient pollution as follows: 

"Explore engineered treatment options such as treatment wetlands, algae 
harvesting, and package wastewater treatment systems to reduce nutrient loads to 
the Klamath River and encourage implementation of these options where 
feasible." 
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These technical approaches to nutrient pollution all require intensive capital investments 
for implementation and also have substantial on· going costs for electricity for water 
pumping or purification. It is very unlikely with the current budget crisis that funds will 
be available for construction and availability of capital for operation and maintenance in 
the future casts doubt on the ability of this approach to succeed. Furthermore, harvest of 
algae at the outlet of Upper Klamath Lake in perpetuity makes far less sense 
economically than abating algae blooms through ecological restoration. Similarly, 
operating a waste water treatment plant at the Keno Reservoir is not cost·competitive 
with reducing nutrient loads by eliminating farming on the TLNWR and LKNWR and 
expanding marshes to clean the water. 

Meyer (2005) found that water passed through the LKNWR marsh complex had a 55
77% reduction in total nitrogen (N) and 19-51 % reduction in total phosphorous with 
permanent wetlands having a much greater retention rate than seasonal wetlands. Lytle 
(2000) assessed the potential for use of a treatment wetland to reduce nutrient loads from 
the Klamath Straits Drain: 

"With an estimated wetland treatment area ranging between 1,633 and 3,114 
acres, according to the Kadlec and Knight Model, the wetland could achieve a 
61 % reduction in total P concentration (0.41 to 0.16 mg/L) and a 90% reduction 
in total nitrogen including NH3-N." 

The problem with operation of such a treatment wetland is that it requires a flow rate of 
70-130 cubic feet per second, which would require additional water storage. Thus, even 
operation of a treatment wetland at the Straits Drain would require expansion of Lower 
Klamath Lake or Tule Lake, both ofwhich are blocked by the KBRA. The report from 
Lytle (2000) remains in draft and there has been no action with regard to its 
implementation. 

TMDLs Rely on Voluntary Cooperation and Have No Timelines for Compliance 

Both the California (NCRWQCB 2010) and the Oregon (ODEQ 2010) TMDLs are 
overly reliant on voluntary measures for compliance. TMDLs from both States lack any 
projections for when water quality compliance will occur or when beneficial uses will be 
fully restored. The Final KHP EIS (FERC 2007) expressed the following concern with 
regard to potential for success ofTMDLs in the Upper Klamath to remediate pollution: 

"The TMDL program relies on voluntary involvement for loads identified from 
non-point sources; therefore, nutrient load reductions to the allocated size may not 
be fully realized as farmers and ranchers choose between converting portions of 
their land to best management practices or maximizing their property's 
agricultural potential." (3.3.2.3) 

ODEQ (2010) states the TMDL "does not attempt a timeline addressing the many 
ongoing and voluntary efforts." 
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The prospect of enforcement in Oregon is more remote than in California because ODEQ 
(2010) must delegate authority for implementation to designated management agencies 
(DMAs). The lead DMA is the Oregon Department of Agriculture (ODA), which is 
charged with both promoting agriculture and regulation of agricultural activities that 
affect water quality. Other DMAs include the U.S. BOR and irrigation districts. A 
program that relies on polluters to oversee abatement of pollution has a very low 
likelihood of success. 

Interim Measures for KHP Will Not Improve Reservoir or Lower Klamath River 
Water Quality Conditions 

PacifiCorp has complied with Section 6.3.2 of the KHSA and submitted a TMDL 
implementation plan to the NCRWQCB. Appendix C and D of the KHSA layout the 21 
Interim Measures and they are reflected in PacifiCorp's (2011) Plan for Implementing 
Management Strategies and Water Quality-Related Measures. The NCRWQCB (201 Ob) 
response to the proposed measures states that in-reservoir actions will not abate nutrient 
pollution or toxic algae problems there. The PacifiCorp (20 II) actions pursuant to 
TMDL implementation relevant to this report are as follows. 

Interim Measure 2 requires that PacifiCorp provide $500,000 per year for coho salmon 
habitat restoration or acquisition, but these measures will have small water quality 
benefits and will target projects below the KHP. The improvement of cold water refugia 
at the mouths of Klamath River tributaries is very laudable and worthwhile, but it does 
not fully mitigate impacts of the operation ofKHP dams as PacifiCorp (2011) claims: 
"The thermal refugia actions to be implemented under the Coho Enhancement Fund will 
mitigate the continuing effect of the reservoirs on water temperature during the interim 
period." This measure will help coho salmon, but the major impact to fall Chinook of 
reservoir operation described above will remain huge as long as Iron Gate Dam remains. 
Also, increased flows in the Shasta and Scott rivers is needed to restore coho salmon 
habitat there, which has much greater potential to increase carrying capacity for these fish 
(Higgins 2 °II ) 

Interim Measure 3 calls for turbine venting at Iron Gate Dam to improve dissolved 
oxygen (D.O.) levels that may improve lower Klamath River conditions within a short 
distance of the dam. Even if such measures were implemented, excess nutrients from the 
reservoir will continue to be released that stimulate profuse algae growth leading to D.O. 
sags stressful for salmonids downstream, when algae respires nocturnally. 

Interim Measure 5 calls on PacifiCorp to consult with agencies and tribes and to carry out 
experiments with different flow levels in fall and early winter to benefit salmonids. In 
February 2011 5,000 cfs was released for one day under the theory that such a peak 
would increase scour and potentially reduce algae beds. These short term events are 
aimed at offsetting potential problems from low fall and winter flows planned under the 
KBRA as described above. No experimental design is in place, so whether this isolated 
action had any benefit is unknown. 

Patrick Higgins. Consulting Fisheries Biologist: KHSA and KBRA Likelihood o/Meeting 

Hoopa Valley Tribe Klamath River Water Quality Standards 


24 



Interim Measure 10 requires that PacifiCorp provide $100,000 to hold a conference "that 
focuses on the design and implementation ofnutrient and organic matter reduction 
projects. The conference should assess the appropriateness and feasibility of various 
centralized pollutant removal technologies, including wetland treatment systems, 
wastewater treatment systems with energy recovery capabilities, aquatic plant harvesting, 
as well as agricultural best management practices" (NCR WQCB 20 I 0). Planning for this 
event has been restricted to Parties to the KBRA and KHSA. 

Interim Measure 11 is entitled Interim Water Quality Improvements, but there will be no 
significant improvements to Lower Klamath River that result. PacifiCorp is to spend 
$250,000 a year on one or more of the following: 1) developing a water quality 
accounting framework, 2) constructing pilot treatment wetlands for evaluation, 3) 
assessing in-reservoir water quality control techniques, and 4) improving J.C. Boyle D.O. 

The NCRWQCB (2011) is asking that PacifiCorp increase resources to fully develop the 
water quality accounting framework that will help evaluate TMDL implementation, 
which is good. In lieu of reservoir projects, the NCRWQCB staff recommends pilot 
projects for nutrient reduction that could be expanded and implemented under the KBRA. 
While treatment wetlands have the potential to reduce nutrient contributions (Lytle 2000), 
they are unlikely to be able to offset continuing high contributions of nutrients (see 
Ecological Restoration). 

The KHSA would set up an Interim Measures Implementation Committee (IMIC) to 
work with PacifiCorp comprised only of signatories or "Parties" to the settlements. The 
committee would also appoint and oversee a Fisheries Technical Working Group and a 
Water Quality Technical Working Group. These processes would prevent involvement 
of the Hoopa Tribe and other legitimate stakeholders who did not sign onto the KHSA 
and KBRA. The Hoopa Tribe has used government-to-government consultations and 
Freedom of Information Act requests to try to keep abreast of activities within the IMIC. 
Exclusion of the Hoopa Tribe and other non-Parties will lead to a continuing bias against 
any solutions to water quality problems that require more land retirement or higher flows 
than agreed to in the KBRA. 

Sucker "Beneficial Use" Recovery Required by TMDLs Unlikely Under KBRA 

Both the Lost River and shortnose suckers are endemic to the lower Lost River, Tule 
Lake and Lower Klamath Lake and they are, thus, both considered beneficial uses under 
the Clean Water Act and the Lost River TMDL (U.S. EPA 2008). Both species have 
been extirpated in Lower Klamath Lake (LKL )(USFWS 200 1 b). The NRC (2004) 
recommended consideration of refilling LKL to re-establish sucker populations to reduce 
regional extinction risk and to improve ecological function of the Klamath River. As 
noted above, this option is precluded by KBRA provisions that guarantee farming in the 
lake bed and the LKNWR Lease Lands. Therefore, this aspect ofTMDL implementation 
is not likely to occur within the 50 year life of the program. 
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Shortnose suckers are no longer present in the lower Lost River (Delineas et al. 1996). 
Although there is an adult population of Lost River suckers in Tule Lake, there is no 
viable spawning habitat for them in the lower Lost River (Delineas et at. 1996, Shively et 
at. 2000). The source population for Tule Lake may be partially supplied by Upper 
Klamath Lake larvae entrained in the A Canal (Scoppettone et al. 1995), and colonists 
will likely decrease as fish screens are improved. Consequently, with no ability to 
reproduce and a diminishing source of colonists, the Tule Lake Lost River sucker 
population is also likely to be lost over time. Marsh and lake restoration in the lower 
Lost River, Tule Lake and LKL basins would not only allow re-establishment of sucker 
popUlations to lessen species extinction risk, it would help attain algae suppression and 
nutrient reduction that will likely prove elusive otherwise. 

Ecological Restoration Approach to Restoring the Klamath River 

An ecosystem based approach to resolving Klamath River water quality impairment is in 
keeping with current best-science principles: "Management of the freshwater habitat of 
Pacific salmon should focus on natural processes and variability rather than attempt to 
maintain or engineer a desired set of conditions through time" (Bisson et a1. 2009). 
Major Upper Klamath Basin anthropogenic alteration and reengineering have 
overwhelmed ecosystem function and caused the Klamath River to develop acute water 
pollution. Ecosystem services that stifle algae blooms, absorb nutrients and provide 
water storage need to be regained, which will then allow Pacific salmon and sucker 
species recovery. The U.S. EPA (2000) gives similar guidance with regard to restoration: 

• 	 "Restoration strives for the greatest progress toward ecological integrity 
achievable within the current limits of the watershed, by using designs that favor 
the natural processes and communities that have sustained native ecosystems 
through time. 

• 	 Restoring the original site morphology and other physical attributes is essential to 
the success of other aspects of the project, such as improving water quality and 
bringing back native biota." 

Despite naturally high phosphorous levels because ofvo1canic activity in its headwaters, 
the Klamath River was known as the "river of renewal" because of its ability to clean 
itself (NCRWQCB 2010). Marshes filtered run off, trapped nutrients and suppressed 
blue-green algae as described above. Lower Klamath Lake acted as the water storage 
system capturing winter flows and releasing them in late spring. The river bed itself, in a 
free-flowing condition, helped capture nitrogen from the water and release it back into 
the atmosphere similar to processes described by Sjodin et a1. (1997). None of these 
ecological functions can be substituted for through technical fixes. 

The Klamath River has passed its tipping point in terms ofnutrient balance due to several 
changes: 
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• 	 Changes within Upper Klamath Lake leading to A flos-aquae domination, 
• 	 Blocking the connection to Lower Klamath Lake and drying it up, 
• 	 Pollution of the Lost River and Tule Lake and artificial connection to the Klamath 

River in the Keno Reservoir, and 
• 	 Keno Reservoir reach alteration that stopped denitrification and added to 


eutrophication. 


The goal of ecological restoration as applied to the Klamath River is not to return the 
watershed to pristine conditions but rather to take strategic actions to restore the natural 
balance so that beneficial uses as defined by the Clean Water Act can be attained. If the 
natural system is restored to a level where its ecosystem processes clean the water, then it 
will be largely powered by gravity and far less expensive than technological fixes. 

Studies are needed that go beyond those of Lytle (2000) and Mayer (2005) to determine 
quantitatively how strategic, large scale marsh and lake restoration would reduce water 
demand, increase water storage and resolve nutrient pollution as a result of improved 
ecosystem function. The current state of knowledge would suggest priorities include re
establishment of a marsh perimeter around Upper Klamath Lake, restoring the riparian 
marsh in the Keno Reservoir and in the lower Lost River, and expansion of Tule Lake 
and Lower Klamath Lake. The KBRA has hundreds of millions of dollars earmarked for 
restoration, which could be used for acquisition of wetlands for restoration. However, the 
obvious solution is to restore wetland and lake functions in TLNWR and LKNWR since 
there are 21,000 acres of wetlands there in public ownership. Costs of easements and 
acquisitions for areas in addition to the Lease Lands would be one time investments that 
lead to ecosystem function that has modest or no need for on-going maintenance. 

Hoopa Valley Tribe Alternatives to KHSA/KBRA for Dam Removal 

The two most promising avenues for promoting KHP dam removal are to return to the 
FERC relicensing process and by pressing for a speedy decision by the California 
SWRCB regarding 40 I certification. 

The Hoopa Valley Tribe challenged continuing operation of the KHP on a year to year 
basis without implementation of mitigation measures (HVT vs. FERC 2010). While the 
challenge was rejected (U.S. Court of Appeals District of Columbia 2010), trying to re
initiate the FERC licensing process should provide benefits with regard to promoting 
decommissioning. PacifiCorp felt imminent KHP decommissioning and loss of their 
power generating facility was a possibility under the relicensing process (Brockbank 
2010): 

"Throughout these negotiations, the federal government and the states of Oregon 
and California have expressed a strong policy preference that PacifiCorp's dams 
on the Klamath River be removed." 

If the KHP relicensing process re-opens, NMFS' (2006) fish passage requirements at 
dams will be part of terms and conditions. Administrative Law Judge Parlen McKenna 
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(2006) upheld NMFS authority and PacifiCorp (2008) estimates that fish passage at all 
KHP dams would cost $267 million, which is far more than project revenue justifies. 
This will likely throw the project into the "uneconomic" category. Brockbank (20 10) 
explains PacifiCorp's options: "The applicant may accept the uneconomic license, 
decommission and remove the facility, or pursue litigation and challenge the mandatory 
conditions. " 

The California SWRCB (2008) suspended the 401 certification process after entering into 
an Agreement in Principal with PacifiCorp and subsequently signing the KHSA. The 
Hoopa Valley Tribe (2011a) pointed out that the most recent SWRCB Resolution (2010
0024), which held the KHP 401 process in abeyance, required federal KBRAJKHSA 
legislation be enacted by May 17, 2011, which it was not. Therefore, the SWRCB should 
re-start its 40 I certification process. Oregon and northern California environmental 
groups (Cascadia Wildlands et al. 2011) and the Resighini Rancheria (201Id) also made 
similar requests to the SWRCB, which is likely to consider the matter at its August 20 II 
meeting. 

If the relicensing and 401 process restart, the SWRCB will likely prevent FERC from 
issuing a new KHP license by withholding 40 1 certification because water pollution 
problems associated KHP reservoirs cannot be remedied (SWRCB 2006). The inability 
of PacifiCorp to acquire a new license would also force abandonment and 
decommissioning. 

Hoopa TEPA (2008) WQS for the Klamath River must be considered by the SWRCB in 
the 401 certification process. When the 401 process is reopened, the Hoopa Valley Tribe 
should continue to provide the SWRCB with evidence that shows the need for immediate 
removal of KHP dams due to toxic algae problems and alarming continuing impacts to 
salmon resources, particularly in drier years. 

Conclusion 

There is substantial concern that the lack ofnutrient reduction at the source in the Upper 
Klamath Basin under the KBRA will cause a failure to remediate water quality problems 
even after dam removal (Dunne et al. 2011, Goodman et al. 2011). The chances that 
Hoopa WQS standards will be met appear low and all fisheries-related beneficial uses 
will continue to be compromised under the KBRA even after dams are removed. As 
noted above, a rigorous testing and reporting program to measure compliance with Hoopa 
WQS will be essential. 

There is urgent need for action in promoting an ecologically sound restoration alternative. 
Current conditions have lead to a fish kill of 33,000-70,000 adult Chinook salmon 
(CDFG 2004) and the level of mortality ofjuvenile Chinook salmon in some recent years 
has had an equivalent impact (Nichols and Foott 2005). High levels offish disease 
threaten the existence of remnant runs of spring Chinook and coho salmon and these 
problems are not likely to be remedied either before dam removal or afterward. 
Continuing operation of the KHP without mitigation poses high risk to these at-risk fish 
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populations and insufficient actions under the KBRA to abate nutrient pollution virtually 
assure the extirpation of these species before 2062. 

A critical consideration is the urgent need for action given short term climate regime 
known as the Pacific decadal oscillation cycle (Hare et al. 1999, Collison et al. 2003) that 
affects Pacific salmon species: 

"If current patterns prevail, with shifts in the PD~ occurring every 20 to 30 years 
(Hare et al. 1999), the next negative shift in the PD~ for California is likely to 
occur in the 2015 to 2020 timeframe ...... If fresh water habitats have not 
recovered by that time, the fish will simultaneously face both degraded freshwater 
habitats and an unproductive ocean. The result could shift the stocks to 
endangered status or result in extinctions" (Collison et al. 2003). 

This suggests that dam removal needs to be in advance of 2020 for the highest potential 
of success. Toxic algae from reservoirs will also continue to pose unacceptably high 
health risk for recreational or ceremonial use of the Klamath River until at least 2020, and 
this condition in and of itself should be sufficient cause for speedy KHP dam 
decommissioning. 

"We must restore impaired ecosystems if we are ever to regain the natural capital 
necessary to prevent continued economic and social decay and to approach economic and 
ecological health and sustainability" (Society for Ecological Restoration 2004). 
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From: Craig Tucker <ctucker@karuk.us>

Sent: Tuesday, January 31, 2017 3:00 PM

To: Thaler, Parker@Waterboards

Subject: Karuk 401 Scoping comments

Attachments: 17-01-30 Scoping Comments EIS dam removal.pdf

Mr. Thaler: 

Please accept the attached comment letter from Karuk on the State Board’s scoping in the Klamath Dam removal 401 
certification process. 

Yootva, 

S. Craig Tucker, Ph.D. 
Natural Resources Policy Advocate 
Karuk Tribe 
916-207-8294 

Follow me on twitter @scraigtucker 

www.klamathrestoration.org 
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Measures�to�Reduce��ĞƌĂƚĂŶŽǀĂ�ƐŚĂƐƚĂ�
Infection�of�Klamath�River�Salmonids:�A�

Guidance�Document�
�

Prepared�by�the�following�members�of�the�Disease�Technical�Advisory�Team:�

Dave�Hillemeier,�Fisheries�Director,�Yurok�Tribe;�
Michael�Belchik,�Senior�Water�Policy�Analyst,�Yurok�Tribe;�
Toz�Soto,�Senior�Fisheries�Biologist,�Karuk�Tribe;�
S.�Craig�Tucker,�Ph.D.,�Natural�Resources�Policy�Advocate,�Karuk�Tribe;�
Sean�Ledwin,�Senior�Fisheries�Biologist,��Hoopa�Valley�Tribe;�

�

Introduction�and�Purpose�of�Document�
In�recent�years,�high�infection�rates�of�the�parasite�Ceratonova�shasta�(C.�shasta)�have�been��
linked�to�population�declines�in�Klamath�River�salmonids.�C.�shasta�is�a�metazoan�parasite�with�a�

complex�life�cycle,�and�it�infects�both�salmonids�and�the�freshwater�water�polychaete�worm�

Manayunkia�speciosa�(M.�speciosa).�Infected�M.�speciosa�produce�actinospores�which�infect�salmonids.�

Infected�salmonids�produce�myxospores�which�in�turn�infect�M.�speciosa.��Clinical�signs�of�the�disease�
state�exhibited�by�infected�salmonids�include�necrosis�of�intestinal�tissue�that�can�be�accompanied�by�a�

severe�inflammatory�reaction�(enteronecrosis)�and�subsequent�death�(Bartholomew�et�al.�1989).��

In�the�2013�Biological�Opinion�(BiOp)�regarding�Klamath�Project�(KP)�operations,�National�Marine�
Fisheries�Service�(NMFS)�determined�that�KP�activities�exacerbated�the�impacts�of�C.�shasta�on�listed�
Coho�Salmon.��NMFS�subsequently�developed�an�incidental�take�statement�that�established�an�infection�
threshold�of�49%�of�sampled�juvenile�Chinook�Salmon.�Because�Coho�are�in�such�decline,�not�enough�
individuals�could�be�captured�to�directly�determine�Coho�infection�rates�and�thus�Chinook�served�as�a�
surrogate�to�determine�rate�of�Coho�infection.���

Observed�infection�rates�of�Chinook�Salmon�sampled�between�the�Shasta�River�confluence�and�the�
Trinity�River�confluence�in�May�through�July�of�2014�and�2015�were�81%�and�91%�respectively�–�
considerably�exceeding�the�take�threshold�established�in�the�Biological�Opinion�(True�et�al.�2016,�NMFS�
and�USFWS�2013).��In�order�to�propose�guidance�for�scienceͲbased�measures�intended�to�mitigate�the�
effects�of�C.�shasta�disease�infection�rates�in�coho�and�Chinook�salmon�below�Iron�Gate�Dam,�the�
Disease�Technical�Advisory�Team�(DTAT)�was�formed,�and�existing�information�was�summarized�into�a�
series�of�four�technical�memoranda�by�the�Arcata�Fish�and�Wildlife�Office�(AFWO)�of�the�United�States�
Fish�and�Wildlife�Service�(USFWS).���

The�four�memoranda�are:���

1. Sediment�Mobilization�and�Flow�History�in�Klamath�River�below�Iron�Gate�Dam�(Conor�et�al�

2016ͲGeomorphic�Memo);�
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2. Polychaete�Distribution�and�Infections�(Som�et�al�2016ͲPolychaete�Memo);�

3. Ceratonova�shasta�Waterborne�Spore�Stages�(Som�and�Hetrick�2016ͲSpore�Memo);�

4. Prevalence�of�C.�shasta�Infections�in�Juvenile�and�Adult�Salmonids�(Som�et�al�2016ͲFish�Infection�

Memo).���

Research�described�in�these�four�technical�memoranda�(summarized�in�Appendix�A�and�attached�in�full�
in�Appendices�BͲE),�indicate�that�disease�rates�are�largely�a�function�of�flow�regimes,�water�
temperature,�adult�salmonid�carcass�densities,�sediment�regimes,�and�are�potentially�exacerbated�by�
hatchery�production�goals�and�fish�release�strategies.��The�operation�of�the�Bureau�of�Reclamation’s�
(BOR's)�KP�affects�the�total�volume�of�flow�in�the�Klamath�River,�the�hydrograph,�and�generally�alters�the�
geomorphological�features�of�the�Klamath�River�(NMFS�and�USFWS�2013,�Geomorphic�Memo).�A�
consequence�of�the�impaired�natural�flow�is�the�elevated�rate�of�C.�shasta�infection�of�the�Southern�
Oregon�Northern�California�Coho�(SONCC)�Salmon�which�is�listed�as�threatened�on�the�federal�
endangered�species�list�(NMFS�and�USFWS�2013).���

The�purpose�of�this�document�is�to�synthesize�information�contained�in�these�memoranda�and�other�

information�sources�and�to�provide�management�guidance�intended�to�lower�the�incidence�of�C.�shasta�
in�the�Klamath�River�mainstem�for�both�Chinook�and�Coho�Salmon.��Management�guidance�means�

identifying�conditions�or�actions�below�Iron�Gate�Dam�that�will�help�alleviate�disease�conditions.���

The�DTAT�considered�actions�that�might�contribute�to�lessening�the�prevalence�and/or�severity�of�C.�
shasta�in�juvenile�salmonids,�including�both�flow�and�nonͲflow�related�measures.��The�DTAT�considered�

physical�possibility,�safety,�and�a�reasonable�timeline�for�implementation�in�its�review�of�possible�

guidance�actions.��In�other�words,�guidance�provided�by�the�DTAT�must�be�physically�possible�and�

achievable.��Furthermore,�the�guidance�provided�in�this�document�is�intended�for�the�period�between�

now�through�2023,�which�is�the�duration�of�the�2013�BiOp�or�dam�removal,�whichever�comes�first1.��

Measures�described�below�are�intended�to�be�implemented�in�addition�to�the�measures�and�

management�actions�described�in�the�2013�BiOp.��It�is�acknowledged�that�implementation�of�these�

measures�is�complex�and�will�involve�policy�considerations�that�are�not�examined�in�this�document.�

������������������������������������������������������������
1�Dam�removal�is�expected�to�change�the�physical�nature�of�the�river�bed�and�it�is�assumed�that�this�issue�will�be�
reͲexamined�at�that�point�in�light�of�new�conditions.���
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Figure�1:��Conceptual�model�for�variables�that�influence�infection�and�mortality�of�juvenile�Chinook�salmon�with�µt�
being�the�mortality�rate�of�infected�juvenile�salmon,�estimated�from�weekly�actinospore�concentrations�in�water�
samples.�Taken�from�Foot�et�al.�(2011)�and�as�cited�in�each�of�the�four�technical�memoranda�discussed�below.��
(Figure�from�USFWS�Memoranda).��NOTE:��Added�“Mediated�by�flow”�box�to�the�conceptual�model�as�supported�by�
information�contained�in�all�four�Technical�Memoranda.���

�
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�

Figure�2�The�life�cycle�of�Ceratanova�shasta�and�Parvicapsula�minibicornis.�Manayunkia�speciosa�is�a�small�freshwater�
polychaete�worm�(3Ͳ5�mm�in�length)�and�intermediate�host�of�both�parasites.�(Figure�from�USFWS)�

�

Summary�of�Information�Available�to�the�DTAT�
As�discussed�above,�the�USFWS�in�cooperation�with�other�investigators�and�subject�to�peerͲreview,�

produced�a�series�of�four�technical�memoranda�related�to�the�issue�of�C.�shasta�in�the�Klamath�River.��

Although�the�memoranda�are�an�excellent�summary�of�existing�information�on�the�subject,�they�do�not�

contain�guidance�on�specific�management�decisions�to�control�the�prevalence�and�severity�of�C.�shasta.���

The�four�memoranda�are:���

1. Sediment�Mobilization�and�Flow�History�in�Klamath�River�below�Iron�Gate�Dam�(Geomorphic�

Memo);�

2. Polychaete�Distribution�and�Infections�(Polychaete�Memo);�

3. Ceratonova�shasta�Waterborne�Spore�Stages�(Spore�Memo);�

4. Prevalence�of�C.�shasta�Infections�in�Juvenile�and�Adult�Salmonids�(Fish�Infection�Memo).���

Each�memorandum�has�a�summary�page�of�important�facts�presented�in�bulletͲlist�form.��These�are�

presented�in�Appendix�A.���

Additional�relevant�scientific�literature�was�reviewed�and�utilized.����
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Members�of�the�DTAT�also�had�personal�communication�with�Scott�Foott,�Sascha�Hallett�and�Julie�

Alexander,�all�of�whom�have�relevant�expertise�with�regard�to�C.�shasta.���

Adaptive�Management�Considerations�
The�DTAT�recognizes�the�importance�of�applying�a�formalized�Adaptive�Management�component�to�the�

implementation�of�any�management�action.��The�lifecycle�of�C.�shasta�is�complex�and�the�hydrology�of�

the�Klamath�River�is�highly�dynamic.�Thus,�to�the�extent�practicable,�any�management�actions�should�be�

carried�out�in�such�a�manner�as�to�allow�for�scientific�observations�to�determine�if�predicted�outcomes�

of�the�action�are�realized.�These�observations�will�in�turn�inform�future�management�decisions.�

We�recommend�that�the�Bureau�assemble�a�technical�group�from�fish�management�agencies�and�Tribes�

to�ensure�that�studies�are�developed�and�appropriately�funded�such�that�field�observations�can�be�made�

before�and�after�management�actions�are�implemented,�and�technical�memoranda�published�to�inform�

future�management�decisions.��In�this�manner�we�can�constantly�test�our�conceptual�model�and�better�

understand�the�flow�thresholds�necessary�to�disrupt�the�various�stages�of�the�C.�shasta�lifecycle.��

Overview�of�Disease�Control�Measures�
A�control�measure�is�an�action�or�condition�that�leads�to�the�objective�of�reducing�the�prevalence�and�

severity�of�C.�shasta�infections�in�the�mainstem�Klamath.����The�DTAT�discussed�a�number�of�control�

measures,�and�considered�all�reasonable�options,�not�just�flow�related�options,�to�reduce�the�incidence�

and�severity�of�C.�shasta�infections.��However,�some�were�considered�physically�impossible,�ineffective,�

costly,�or�a�combination�of�these�factors.���

Short�Term�Disease�Control�Measures�
The�team�found�several�types�of�actions�that�could�be�implemented�immediately�that�would�have�a�high�

likelihood�of�reducing�the�infection�prevalence�and�severity�of�C.�shasta�in�the�Klamath�River.��If�this�

occurred,�these�actions�would�mitigate�the�disease�impacts�associated�with�the�operations�of�the�KP.��

These�fall�under�the�following�broad�categories�each�of�which�will�be�discussed�more�fully�in�the�

Management�Guidance�Sections.���

1. Flow�management�

a. Sediment�flushing�and/or�geomorphic�flows�to�control�infected�polychaete�populations�

and�promote�a�more�functional�hydrologic�and�geomorphic�regime�in�the�Klamath�River;�

b. Spore�dilution�and�disruption�flows�during�juvenile�outmigration�in�the�spring;�

c. Pulse�flows�to�redistribute�and�strand�myxospores�and�possibly�carcasses�in�late�

fall/winter.���

2. Hatchery�management�

a. Alter�hatchery�management�practices�to�reduce�abundance�of�juvenile�fish�during�times�

of�peak�actinospore�concentrations.���

Longer�Term�Control�Measures�
These�are�measures�which�may�yield�longͲterm�benefits�to�the�C.�shasta�disease�situation�on�the�
Klamath,�but�will�not�likely�yield�measureable�results�in�the�shorter�term.���

1. LargeͲscale�nutrient�reduction�and�eutrophication�control.��Excessive�nutrient�inputs�to�the�

Klamath�River�results�in�impaired�water�quality,�but�also�contributes�fine�organic�sediments�
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through�algal�production.�These�fine�organic�sediments�are�hypothesized�to�be�a�major�food�

source�for�polychaete�worms.��High�concentrations�of�nutrients�alter�the�food�chain�of�the�river,�

which�could�be�a�factor�in�producing�high�numbers�of�polychaete�worms.���

2. Removal�of�Iron�Gate,�Copco�I,�Copco�II,�and�J.C.�Boyle�Dams.�The�removal�of�the�lower�four�

Klamath�River�dams�has�been�thoroughly�evaluated�in�an�Environmental�Impact�Statement�on�

Facilities�Removal�(USDOI�and�CDFG�2012)�and�a�Secretarial�Determination�Overview�Report�

(USDOI�and�USDOC�2013).�Both�of�these�evaluations�conclude�that�dam�removal�would�provide�

opportunities�to�reduce�juvenile�salmon�disease.�Dam�removal�would�reduce�C.�shasta�disease�
rates�by�creating�a�more�natural�fish�spawning�distribution,�a�more�natural�carcass�

redistribution,�improving�water�quality,�and�restoring�some�of�the�natural�hydrological�and�

geomorphic�functions�in�and�below�the�hydroelectric�project�reach.�Substrate�mobility�would�be�

significantly�increased,�which�would�reduce�polychaete�densities�(Malakauskas�et�al.�2013).��

Dam�removal�has�been�proposed�to�the�Federal�Energy�Regulatory�Commission�for�

consideration.���

3. Integration�of�C.�shasta�control�measures�and�application�of�the�principles�of�Adaptive�

Management.��Control�of�the�C.�shasta�disease�situation�in�the�Klamath�River�will�take�many�

individual�actions.��Care�should�be�taken�such�that�the�actions�will�be�integrated�together�into�a�

coherent�disease�control�plan�and�that�sufficient�monitoring�is�conducted�to�gage�progress.��

Even�after�dam�removal,�it�is�important�to�track�how�the�ecology�and�disease�processes�of�the�

river�adapt�to�the�new�situation�on�the�river.���

�

Control�Measures�Considered�but�Eliminated�from�Further�Consideration���
1. Dewatering.��The�team�considered�dewatering�as�a�means�to�control�polychaete�populations.��

This�would�involve�reducing�the�flow�in�the�Klamath�River�at�Iron�Gate�Dam�to�a�point�where�a�

significant�proportion�of�the�polychaete�population�are�killed�through�desiccation.��This�idea�was�

rejected�for�the�following�reasons:��1)�the�flow�would�have�to�be�reduced�by�a�very�large�amount�

(i.e.�to�less�than�300�cfs)�in�order�to�affect�a�large�number�of�polychaete�worms,�which�would�

cause�damage�to�other�important�ecological�functions�of�the�river,�such�as�macroinvertebrate�

populations�which�are�an�important�food�source�for�juvenile�salmonids,�2)�recent�work�(see�

polychaete�memorandum)�indicates�that�polychaete�worms�infected�with�C.�shasta�are�found�in�
deeper�portions�of�the�river�(Polychaete�Memo�Figure�4,�page�8).���

2. Manual�carcass�removal:��The�team�considered�the�removal�of�adult�salmon�carcasses�as�a�

means�to�limit�myxospore�production,�thus�interrupting�the�life�cycle�of�C.�shasta.��However,�this�
idea�was�rejected�because�of�logistic,�ecological�and�safety�concerns.�Recent�publication�by�

Foote�et�al�(2011)�also�suggests�that�carcass�removal�is�neither�technically�feasible�nor�an�

effective�strategy�(Spore�Memo�page�11).��This�is�not�to�be�confused�with�carcass�redistribution,�

which�we�recommend�below.�

3. Direct�sediment�introduction:��Although�the�Geomorphic�Memo�demonstrates�the�importance�

of�sediment�movement�in�controlling�the�polychaetes�as�well�as�the�effects�that�dam�

construction�has�had�on�the�sediment�budget�of�the�upper�Klamath�River,�the�imminent�
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prospect�of�dam�removal�precludes�this�option�on�more�than�an�experimental,�smallͲscale�

basis2.��

4. Channel�restoration�–�Process�based�channel�rehabilitation�would�provide�an�improved�channel�

planform�that�may�result�in�dynamics�that�reduce�C.�shasta�prevalence.��However,�with�the�
imminence�of�dam�removal�and�associated�expected�changes�in�river�function�and�the�

significant�investment�and�time�required�to�alter�the�channel�form�through�mechanical�channel�

restoration,�this�was�removed�from�further�consideration.�����

�

Overview�of�Specific�Guidance�for��͘�ƐŚĂƐƚĂ�Disease�Control�Measures��
The�information�that�describes�the�C.�shasta�lifecycle�(Spore,�Polychaete,�and�Fish�Infection�Memos)�

indicates�that:�increased�river�flows�at�certain�times�of�years�can�initiate�the�physical,�geomorphic,�and�

ecological�changes�that�result�in�less�disease�in�juvenile�salmonids�including�Coho�Salmon.�However,�

flows�are�not�just�a�function�of�irrigation�diversions�and�BOR�management,�but�of�highly�variable�

hydrologic�conditions�from�year�to�year.���

Based�on�the�science�summarized�in�the�technical�memos,�the�following�measures�can�be�reasonably�

hypothesized�to�aid�in�the�control�of�C.�shasta:�

1. Initiation�of�surface�flushing�flows�

2. Initiation�of�deep�flushing�flows�and�armor�layer�disturbance�

3. Initiation�of�geomorphically�effective�flood�flows�

4. Fall�flow�variability�to�disrupt�transmission�of�myxospores�from�salmon�carcasses�to�polychaete3�

worms.���

5. Spring�dilution�flows�to�address�high�spore�concentrations.�

6. Changes�in�Iron�Gate�Hatchery�practices�to�reduce�infection�rates.���

The�data�summarized�in�the�four�technical�memoranda�shows�that�the�loss�of�dynamic�high�flow�events�

have�led�to�river�channel�conditions�that�favor�the�proliferation�of�M.�speciosa,�C.�shasta,�and�high�rates�
of�fish�disease.��As�stated�in�the�Geomorphic�Memo:���

“Development�of�flow�releases�from�Iron�Gate�Dam�that�are�intended�to�adversely�impact�the�C.�
shasta�life�cycle�by�targeting�the�disruption�of�the�obligate�invertebrate�host�as�suggested�by�
Alexander�et�al.�(2016)�should�identify�specific�physical�objectives.�The�specification�should�
identify�the�desired�form�of�bed�modifications�(e.g.,�sand�mobilization�or�gravel�mobilization)�and�
the�extent�of�the�mobilization�(e.g.,�from�riffles,�from�channel�margins,�from�pools,�etc.).�The�
frequency�and�seasonal�timing�of�environmental�flows�should�also�be�specified.�Seasonal�timing�
should�be�based�on�biological�objectives�and�constraints.�Seasonal�timing�might�also�be�based�on�
physical�objectives�such�as�sequencing�flows�to�occur�simultaneously�or�following�unregulated�
tributary�peak�flows.�

The�first�three�Management�Guidance�Actions�are�designed�to�mobilize�sediments�to�reduce�polychaete�

densities�and�abundance,�thus�lowering�spore�production,�and�the�last�three�are�intended�to�address�

������������������������������������������������������������
2�If�it�becomes�apparent�that�dam�removal�will�not�occur,�or�if�it�becomes�significantly�delayed,�this�option�should�
be�reͲexamined.�
3�“Polychaete�worms”�or�“polychaetes”�refers�to�the�species�Manayunkia�speciosa�throughout�this�document.���
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acute�spore�concentrations�and�hatchery�practices�that�are�thought�to�lead�to�C.�shasta�proliferation.��
Implementation�of�the�geomorphically�oriented�management�guidance�actions�may�significantly�reduce�

the�need�for�the�other�management�guidance�actions�such�as�spring�dilution,�fall�variability,�and�

hatchery�changes.���

�

Management�Guidance�1:��Provide�Surface�Flushing�Flows�to�the�
Mainstem�Klamath�River�Below�Iron�Gate�Dam����
KďũĞĐƚŝǀĞ:��The�objective�of�this�management�guidance�measure�is�to�induce�the�movement�of�fine�

sediments�below�Iron�Gate�Dam�in�order�to�reduce�the�populations�of�the�polychaete�host�of�C.�shasta,�
thus�reducing�the�incidence�and�severity�of�C.�shasta�in�the�future.���

�ĞƐĐƌŝƉƚŝŽŶ:�Implement�flows�sufficient�to�move�surface�sediments�as�described�in�the�Geomorphic�

Memo�in�Table�3�during�the�winter�period�(Nov�1ͲApril�30).��Specifically,�provide�a�flow�of�at�least�6,030�

cfs�from�Iron�Gate�Dam�for�a�72�hour�period.��Given�the�recent�scarcity�of�these�types�of�flows,�this�

action�should�be�implemented�every�winter�until�dam�removal�or�the�end�of�the�2013�BiOp.��Existing�

guidelines�contained�in�the�2013�BiOp�should�be�followed�with�regard�to�downramping�rate�unless�

modified�by�the�Technical�Team�or�FASTA�as�necessary�and�supported�by�scientific�information.��As�

explained�in�the�support�and�uncertainties�section,�the�descending�limb�is�important�for�the�river�to�sort�

and�distribute�fine�sediments.���

^ƵƉƉŽƌƚ:��Although�the�Geomorphic�Memo�specifies�a�range�of�flows�for�the�mobilization�of�surface�

sediment�(5,000Ͳ8,700�cfs),�6,030�cfs�is�recommended�because�as�indicated�in�the�Geomorphic�Memo,�

that�magnitude�of�flow�would�mobilize�fine�sediment.��.��This�management�action�would�increase�the�

number�of�days�that�the�Klamath�River�below�Iron�Gate�Dam�is�in�a�mobile�surface�substrate�state�and�

therefore�increase�frequency,�magnitude�and�duration�of�fine�sediment�moving�flows�compared�to�2014�

and�2015,�which�had�high�disease�incidence.��The�Polychaete�Memo�describes�how�populations�of�

polychaetes�can�be�kept�in�check�by�mobilizing�sediments,�and�the�Geomorphic�Memo�describes�what�

flows�are�needed�to�accomplish�various�geomorphic�objectives.���

With�regard�to�the�magnitude�of�discharge�necessary�for�a�surface�flushing�flow,�the�Geomorphic�Memo�

notes�different�estimates�from�three�different�studies�in�the�Klamath�River.��However,�the�Geomorphic�

Memo�uses�the�flow�thresholds�as�described�in�HolmquistͲJohnson�and�Milhous�(2010)�in�describing�the�

thresholds�for�later�analysis�(�Geomorphic�Memo�Tables�3�and�4,�Figure�4,�5).��The�recommended�flow�of�

6,030�cfs�falls�within�the�range�of�flows�for�mobilization�of�surface�sediments.���

With�regard�to�frequency�of�the�discharge�necessary�for�a�surface�flushing�flow,�the�guidance�provides�

for�this�flow�to�occur�every�year�because�low�winter�flow�conditions�since�2000�(Geomorphic�Memo�

Figure�3)�have�resulted�in�overly�stable�river�bed�conditions�which�in�turn�have�caused�very�high�

mortality�rates�from�C.�shasta.��Therefore,�the�guidance�is�for�this�flow�to�occur�each�year�for�the�
duration�of�the�BiOp.��Additionally,�the�annual�occurrence�of�inͲreservoir�phytoplankton�blooms�in�

PacifiCorp�Project�Reservoirs,�primarily�in�Copco�I�and�Iron�Gate,�results�in�a�large�amount�of�dead�algae�

that�is�then�released�into�the�Klamath�River��(NCRWQCB�2010).��Dead�and�decaying�algal�materials�

released�down�the�Klamath�River,�including�from�cyanobacteria�species,�settle�out�and�become�a�

potential�food�source�to�support�highͲdensity�polychaete�colonies.��The�extent�of�this�settling�out�of�fine�
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organic�sediments�in�the�bed�of�the�Klamath�River�is�elevated�during�drought�conditions�due�to�the�

extended�retention�time�and�turnͲover�rate�of�water�in�PacifiCorp�Project�reservoirs,�warmer�water�

temperatures,�and�a�corresponding�increase�in�algal�blooms�in�the�PacifiCorp�reservoirs�(U.S.�DOI�and�

NMFS�2013).���

The�reduction�in�surface�flushing�flows�experienced�since�the�year�2000,�relative�to�the�35�years�prior,�

has�resulted�in�fine�sediment�and�suspended�sediments�accumulating�on�the�bed�of�the�river.��This�is�a�

concern�because�high�densities�of�M.�speciosa�have�been�observed�in�such�deposits�(Polychaete�Memo).��

These�sediments�may�provide�prime�feeding�grounds�for�M.�speciosa,�given�that�in�addition�to�being�
sessile�suspension�feeders�they�likely�also�have�the�flexibility�to�feed�on�organic�matter�in�deposited�

sediments�(Polychaete�Memo).���

�
Figure�3:��(Figure�5�in�Geomorphic�Memo),�Duration�of�sediment�mobilization�flows�in�days�per�Water�Year�in�the�Klamath�River�
below�Iron�Gate�Dam�for�Water�Years�1964Ͳ2016.���

�

hŶĐĞƌƚĂŝŶƚŝĞƐ:��The�Geomorphic�Memo�provides�a�range�of�flows�(5,000�cfs�to�8,700�cfs)�that�will�

accomplish�surface�sediment�mobilization�(Geomorphic�Memo�Table�4).��The�estimated�two�year�

recurrence�interval�(Geomorphic�Memo�page�6)�of�6,030�cfs�was�selected.��It�is�uncertain�exactly�which�

sediments�from�which�habitats�will�be�mobilized�from�this�magnitude�and�duration�of�flow,�but�

indications�are�that�at�least�some�surface�sediment�will�move.���

In�general,�a�longer�duration�event�will�accomplish�more�of�the�objective�than�a�shorter�duration,�

because�more�of�the�suspended�sediments�flush�out�of�the�river�system,�rather�than�being�reͲdeposited�

further�downstream.��It�is�also�preferable�to�have�a�gradual�descending�limb�to�the�hydrograph,�so�that�

sediments�can�be�sorted�as�they�are�deposited�on�the�river�bed.��Thus�it�is�recommended�to�follow�the�
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existing�guidelines�for�downramping�as�contained�in�the�2013�BiOp�unless�modified�by�the�technical�

team�or�FASTA�as�necessary�and�supported�by�scientific�information.���

The�response�of�the�polychaete�worm�populations�to�surface�flushing�flows�is�also�not�known�with�

complete�certainty.��However,�there�is�strong�evidence�to�suggest�that�frequent�surface�flushing�flows�

minimizes�available�habitat�for�polychaetes�(Polychaete�Memo�page�4,�5).���

�ĚĂƉƚŝǀĞ�DĂŶĂŐĞŵĞŶƚ��ŽŶƐŝĚĞƌĂƚŝŽŶƐ�ĂŶĚ�DŽŶŝƚŽƌŝŶŐ�'ƵŝĚĂŶĐĞ:��The�central�hypothesis�behind�this�
control�measure�is�that�surface�flushing�flows�will�induce�sediment�movement�that�will�decrease�

polychaete�densities�to�the�point�where�spore�production�and�therefore�disease�incidence�will�be�less.��

Thus�appropriate�monitoring�of�all�of�these�factors�should�be�done�within�the�availability�of�funding�and�

personnel�resources.��The�ongoing�work�on�predictive�modeling�of�polychaete�presence,�polychaete�

infection�rates�and�distribution�should�continue�to�be�funded�because�it�allows�understanding�of�the�

effectiveness�of�this�control�measure.��In�addition,�appropriate�geomorphic�monitoring�should�be�

initiated�to�confirm�that�the�flows�provided�achieved�the�sediment�movement�objectives�identified.���

�

Management�Guidance�2:��Provide�Deep�Flushing�Flows�and�Armor�
Disturbing�Flows�to�the�Mainstem�Klamath�River�Below�Iron�Gate�Dam����
KďũĞĐƚŝǀĞ:��Move�sediment�from�deeper�layers�of�the�armored�bed�layer�to�remove�polychaete�worms�

attached�to�the�armored�bed�layer�in�order�to�reduce�polychaete�density�and�reduce�spore�production�

of�C.�shasta.���

�ĞƐĐƌŝƉƚŝŽŶ:��Provide�a�daily�average�flow�of�at�least�11,250�cfs�as�measured�in�a�24�hour�period�in�the�

Klamath�River�at�Iron�Gate�Dam.��This�should�be�done�at�least�once�during�the�period�of�February�15�to�

May�31�in�2017�and�thereafter�at�least�every�other�year�unless�precluded�by�drought�conditions.��This�

action�should�be�timed�with�peak�releases�from�other�tributaries�such�as�the�Scott�River.��This�flow�

should�occur�after�Feb�15th�if�possible�to�avoid�scouring�salmon�redds�and�disrupting�incubating�salmon�

eggs�because�some�level�of�gravel�movement�is�expected.���

Downramping�rates�as�described�in�the�2013�BiOp�should�be�adhered�to�in�order�to�minimize�stranding�

and�facilitate�the�depositional�sorting�of�mobilized�bedload�unless�modified�by�a�Technical�Team�or�

FASTA�team�and�supported�by�scientific�information.���

This�management�action�may�need�to�occur�during�times�of�high�accretion�between�Link�River�Dam�and�

Iron�Gate�Dam�due�to�outflow�limitations�at�Link�River�Dam.���

NOTE:��if�the�deep�flushing�event�as�described�in�Management�Guidance�2�results�in�flows�above�6,030�

cfs�for�at�least�72�hours,�it�will�fulfill�the�surface�sediment�management�guidance�action�(#1).��In�this�

circumstance,�there�would�be�no�need�for�separate�implementation�of�Management�Guidance�1.���

^ƵƉƉŽƌƚ:��In�addition�to�the�surface�flushing�flows�described�above,�the�Klamath�River�has�also�

experienced�a�significant�reduction�in�deep�flushing�flows�and�armor�disturbing�flows�(Geomorphic�

Memo,�see�also�Figure�3�this�document).��Deep�flushing�flows�are�described�as�having�a�magnitude�of�

8,700�cfs�to�11,250�cfs,�and�armor�disturbing�flows�have�a�magnitude�of�11,250�cfs�to�15,000�cfs�

(Geomorphic�Memo�Table�4).��The�management�guidance�here�is�to�provide�flows�at�the�top�end�of�the�

range�for�deep�flushing�and�the�beginning�of�the�armor�disturbing�flow�threshold.���
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Deep�flushing�events�have�become�rare�over�the�course�of�the�past�16�years�(2000�to�2016)�(Figure�3).��

Only�twice�in�the�last�10�years�(2006�and�2016)�were��deep�flushing�flows�observed�with�only�one�year,�

2006,�having�a�significant�number�of�days�(>10days)where�the�river�was�in�a�deep�flushing�state.��While�

the�event�in�2016�briefly�exceeded�the�deep�flushing�threshold�in�magnitude,�it�had�a�short�duration�

substantially�less�than�24�hours.��Armor�disturbing�flows�have�experienced�an�even�more�significant�

decline.���

Despite�the�short�duration�of�the�March�2016�deep�flushing�flow�event�(peak�discharge�of�11,100�cfs)�

this�event�appeared�to�have�a�significant�effect�on�the�density�of�M.�speciosa�(Polychaete�Memo),�

therefore�the�management�guidance�provided�herein�calls�for�a�repeat�of�that�flow�magnitude�based�on�

past�success.��Of�all�the�management�action�prescriptions,�this�appears�to�have�the�most�demonstrated�

success�at�significantly�reducing�polychaete�density.���

Given�the�extremely�high�levels�of�C.�shasta�experienced�in�recent�years,�as�well�as�the�lack�of�high�flows�

in�recent�years,�it�is�recommended�that�this�guidance�occur�in�the�winter�of�2016Ͳ2017.���

hŶĐĞƌƚĂŝŶƚŝĞƐ:��The�provision�of�flows�of�this�magnitude�entails�a�great�deal�of�uncertainty�primarily�

having�to�do�with�infrastructure�capacity,�safety,�and�hydrologic�support.��What�is�far�more�certain�is�

that�flows�of�this�magnitude�will�have�a�significant�effect�on�M.�speciosa�densities�and�abundance.��
While�the�implementation�uncertainty�is�high,�the�uncertainty�regarding�the�effect�to�polychaetes�is�very�

low.��In�other�words,�if�this�action�is�implemented,�past�monitoring�has�showed�that�there�will�be�a�

negative�effect�on�polychaete�density.���

The�prescribed�amount�(11,250�cfs)�is�at�the�upper�end�of�the�deep�flushing�flow�criterion�(Geomorphic�

Memo�Table�4),�but�at�the�bottom�of�the�Armor�Disturbance�criterion.��This�prescription�is�intended�to�

address�both�needs.���

With�regard�to�ecosystem�effects�of�this�guidance�action,�reͲestablishment�of�a�more�natural�flow�

regime�that�includes�high�flows�such�as�called�for�in�this�management�guidance�is�expected�to�restore�

flows�that�are�closer�to�the�unimpaired�natural�flow�regime.��Please�see�discussions�on�page�2�of�

Geomorphic�Memorandum�regarding�importance�of�high�flows�to�riverine�systems�and�also�page�3�of�

the�Fish�Infection�Memo�regarding�parasiteͲhost�imbalances�resulting�from�ecosystem�alteration.���

�ĚĂƉƚŝǀĞ�DĂŶĂŐĞŵĞŶƚ��ŽŶƐŝĚĞƌĂƚŝŽŶƐ�ĂŶĚ�DŽŶŝƚŽƌŝŶŐ�'ƵŝĚĂŶĐĞ:��Sediment�movement�as�well�as�

polychaete�density�and�abundance�should�be�monitored�as�well�as�monitoring�in�support�of�USFWS’�and�

OSU’s�polychaete�predictive�habitat�model.���

�

Management�Guidance�3:��Provide�Geomorphically�Effective�Flows�on�an�
Opportunistic�Basis.�
KďũĞĐƚŝǀĞ:��Provide�high�magnitude�flows�that�move�significant�quantities�of�gravel�and�largeͲscale�

disruption�of�polychaete�colonies�in�a�wide�variety�of�habitats.���

�ĞƐĐƌŝƉƚŝŽŶ:��The�Bureau�of�Reclamation,�in�cooperation�with�PacifiCorp�and�other�fisheries�coͲmanagers�

including�the�Tribes,�and�taking�public�safety�into�account,�shall�look�for�opportunities�to�provide�safe,�

shortͲterm�peak�flows�of�higher�magnitudes�than�11,250�cfs�whenever�possible.��Because�of�the�
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inherent�unpredictability�and�public�safety�factors�inherent�in�this�recommendation,�no�specific�flow�

magnitude�or�duration�is�named.���

^ƵƉƉŽƌƚ:��The�Geomorphic�Memo�describes�in�detail�how�flows�above�11,250�cfs�have�declined�in�

frequency�and�duration.��The�Polychaete�Memo�infers�how�these�stable�flow�conditions�have�led�to�a�

proliferation�of�M.�speciosa,�and�additionally�show�that�unstable�bed�conditions�(i.e.�mobile�sediment)�

dislodge�polychaete�worms�(Polychaete�Memo�pg.�4).��Provision�of�these�flows�will�likely�reduce�the�

abundance�and�density�of�these�worms,�which�will�presumably�lead�to�a�reduction�in�spore�production�

and�a�decrease�in�fish�infection�rates�and�severity.���

hŶĐĞƌƚĂŝŶƚŝĞƐ:��While�there�is�little�doubt�about�the�effectiveness�of�high�flows�if�the�magnitude�

described�above�to�reduce�polychaete�abundance,�implementation�of�these�types�of�flows�has�

considerable�uncertainty�with�regard�to�infrastructure�capacity,�public�safety,�future�weather�conditions,�

PacifiCorp�facility�operations,�and�other�factors.���

�ĚĂƉƚŝǀĞ�DĂŶĂŐĞŵĞŶƚ��ŽŶƐŝĚĞƌĂƚŝŽŶƐ�ĂŶĚ�DŽŶŝƚŽƌŝŶŐ�'ƵŝĚĂŶĐĞ:��Ideally,�it�would�be�desirable�to�
monitor�sediment�movement�as�well�as�polychaete�density�and�abundance.��In�particular,�it�would�be�

desirable�to�conduct�monitoring�in�support�of�USFWS’�and�OSU’s�polychaete�predictive�habitat�model.���

�

Management�Guidance�4:��Emergency�provision�of�flow�in�the�spring�to�
dilute�spore�concentrations�of��͘�ƐŚĂƐƚĂ.���
KďũĞĐƚŝǀĞ:��Reduction�of�spore�density�and�disease�transmission�through�the�provision�of�flows�in�the�

spring�period�(April�1�through�June�15�or�when�80%of�the�juvenile�Chinook�Salmon�outmigration�is�

estimated�to�have�occurred).���

�ĞƐĐƌŝƉƚŝŽŶ:��Hold�in�reserve�50�thousand�acre�feet�(TAF)�of�water�for�the�purposes�of�implementing�

spring�disease�dilution�and�disruption�flows�if�the�following�thresholds�are�met:�

1. Spore�concentrations�exceed�5�spores�(nonͲspecified�genotype)�per�liter�for�the�preceding�

sample�based�on�qPCR�from�water�filtration�samples�at�any�sampling�station;�

OR��

2. The�prevalence�of�infection�(POI)�of�all�captured�fish�(both�wild�and�hatchery)�exceeds�20%�in�

aggregate�for�the�preceding�week�at�the�Kinsman�Rotary�Screw�Trap.�

This�guidance�action�should�not�be�implemented�if�the�juvenile�catch�at�the�Kinsman�rotary�screw�trap�is�

estimated�to�have�exceeded�80%�of�the�expected�wild�run.��This�can�be�based�on�the�cumulative�catch�at�

Kinsman,�Shasta,�and�Scott�Rivers,�historic�averages,�temperature�units,�and/or�any�other�predictive�

tools�developed�in�the�upper�Basin.���

When�disease�levels�begin�to�climb�to�detectable�levels,�initiate�a�state�of�readiness�to�prepare�for�

higher�releases�through�coordination�of�FASTA�and�PacifiCorp�and�Bureau�of�Reclamation�personnel.��If�

critical�disease�and�fish�presence�thresholds�described�above�are�met,�release�water�from�Iron�Gate�Dam�

to�achieve�3,000�cfs�immediately�at�Iron�Gate�Dam.���
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Maintain�flows�at�3,000�cfs�until�spore�or�POI�at�Kinsman�Trap�sampling�indicates�a�decrease�in�disease�

levels.�If�disease�levels�are�still�elevated,�increase�flows�to�4,000�cfs�after�7�days�of�3,000�cfs�until�

sampling�indicates�a�change�in�disease�levels.��If�disease�levels�become�reduced�below�critical�

thresholds,�reduce�flows�slowly�and�monitor�changes�in�disease�levels�to�ensure�flows�result�in�disease�

measurements�below�critical�thresholds.��Maintain�elevated�flows�at�the�level�required�to�abate�disease�

below�critical�thresholds,�as�determined�through�monitoring�and�adaptive�management,�until�80%�of�

wild�juvenile�fish�are�predicted�to�have�out�migrated�past�the�Kinsman�trap.��After�initiating�this�action,�

evaluate�the�efficacy�of�specific�flow�targets�and�durations�and�adjust�flow�thresholds�and�durations�for�

subsequent�years�as�directed�by�the�Disease�Management�Team�to�account�for�learning�and�specific�

within�year�environmental�conditions.���

^ƵƉƉŽƌƚ:��Altered�Klamath�River�flow�regimes�have�enhanced�the�reproductive�success�of�C.�shasta�at�
every�stage�of�its�lifecycle.��Reduced�spring�flows�exacerbate�the�transmission�of�actinospores�to�rearing�
and�migrating�juvenile�fish,�contributing�to�significant�population�level�impacts.���Flow�increases�can�play�
an�important�role�in�mitigating�the�impacts�of�C.�shasta,�with�greater�water�volumes�and�velocities�
resulting�in�reduced�disease�transmission�(Bjork�et�al.�2010;�Hallett�et�al.�2012;�Ray�and�Bartholomew�
2013).��The�Spore�Memo�provides�some�insights�into�how�resource�managers�can�use�spring�flow�
increases�to�dilute�actinospore�concentrations�and�disrupt�infection�in�juvenile�salmonids.���

The�concentration�of�actinospores�in�the�Klamath�River�is�a�function�of�the�total�number�of�spores�and�
the�volume�of�water�into�which�they�are�discharged�(Spore�Memo�page�6Ͳ8).�The�effective�dilution�
capacity�of�the�river�increases�with�increasing�flows.�Infection�of�juvenile�salmonids�is�a�function�of�
water�temperature,�exposure,�duration,�and�spore�concentration�(modified�with�volume�and�
velocity).Therefore,�simply�diluting�spore�concentration�by�increasing�flows�can�reduce�infection.�This�is�
consistent�with�the�observation�of�reduced�disease�infection�rates�and�mortality�estimates�in�wetter�
years�with�higher�flows�as�opposed�to�drier�years�and�lower�flows�although�water�temperature�plays�a�
role�also.�Increased�flows�also�increase�water�velocity�and�have�been�shown�to�reduce�transmission�
rates�(Fish�Infection�Memo).�

The�Fish�Infection�and�Spore�Memos�discuss�the�efficacy�of�high�spring�releases�in�reducing�spore�
density.��These�memos�concluded�that�previously�planned�discharges�for�spore�dilution�objectives�(e.g.�
1900�cfs)�were�likely�too�small�to�be�biologically�effective,�with�larger�events�likely�needed�to�effectively�
reduce�spore�concentrations.��Flows�in�low�disease�years�like�2012,�which�were�approximately�3000�cfs�
and�4000�cfs�during��the�critical�spring�periods,�provide��some�evidence�of�potential�magnitudes�required�
to�reduce�spore�concentrations�meaningfully.���

Despite�limited�examples�of�higher�flows�in�the�spring�that�coincide�with�high�disease�periods�due�to�
altered�flow�management,�information�from�2005�and�2014�provide�the�best�insight�into�how�dilution�of�
actinospores�through�sudden�flow�increases�can�provide�a�means�to�influence�infection�rates.�In�2005,�
an�uncontrolled�spill�event�of�6,000�cfs�was�coincident�with�a�decrease�in�infected�fish�and�nonͲ
detection�of�spores�in�water�samples�(Spore�Memo).�The�2005�event�lasted�several�weeks.�In�2014,�a�
planned�flow�increase�to�1,900�cfs�that�lasted�less�than�a�day�resulted�in�a�modest�decrease�in�spore�
concentrations�(Spore�Memo).��Spore�concentrations�of�5�spores�per�liter�(Hallett�et�al.,�2012)�and�
prevalence�of�infection�(POI)�of�20%�(True�et�al.�2016)�are�strong�indicators�of�impending�and�realized�
high�disease�rates.���For�example�Hallett�et.�al�(2012)�found�that�a�lethality�threshold�of�40%�mortality�
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was�reached�with�10�spores�per�liter�for�Chinook�and�5�spores4�liter�for�Coho�Salmon.��These�high�levels�
of�mortalities�support�using�5�spores�per�liter�as�a�threshold�to�initiate�this�Management�Guidance�
Action.���

Both�outmigration�timing�and�pattern�of�POI�levels�in�naturalͲorigin�juvenile�Chinook�salmon�can�vary�
between�years,�and�the�more�these�distributions�overlap,�the�greater�the�adverse�effect�on�the�
population.�

For�emergency�flow�releases�to�be�effective,�dilution�flows�need�to�occur�as�disease�is�worsening�but�
before�lethal�doses�are�occurring�in�juvenile�fish.�Actinospores�are�generally�released�when�
temperatures�are�above�10°C�and�remain�viable�(able�to�infect�salmon)�at�temperatures�ranging�from�11�
to�18ºC�(Foott�et�al.�2011).��Given�the�lag�time�for�analysis�of�samples�of�at�least�a�week�and�trajectories�
of�disease�progression�in�past�years,�this�recommendation�was�thought�to�be�a�prudent�precautionary�
approach�to�avoid�excessive�mortality�rates.�Reclamation�in�the�2013�BiOp�proposed�flow�increases�for�
the�Klamath�River�downstream�of�IGD�to�dilute�actinospore�concentrations�within�24�hours�of�receiving�
information�that�disease�thresholds�have�been�met�and�used�5�spores�per�liter�of�Type�II�as�a�threshold�
(NMFS�and�USFWS�2013�page�41)�so�while�this�was�only�implemented�once�and�with�meager�flows,�this�
is�a�previously�contemplated�action.��The�unspecified�genotyping�referenced�in�the�memo�is�in�part�to�
allow�for�much�more�rapid�turnaround�time�for�results�(reduction�of�2Ͳ4�days�of�process�time),�which�
would�allow�for�more�effective�implementation�for�fish�and�water�conservation.��It�is�not�disputed�that�
there�is�sufficient�information�to�assess�C.�Shasta�through�genotyping�and�that�data�would�still�be�
collected.��Chinook�salmon�are�the�disease�surrogate�for�coho�in�the�Incidental�Take�Statement5�(ITS)�
and�incredibly�important�to�tribal�fisheries�so�they�should�be�protected�during�these�actions�along�with�
ESA�listed�Coho�Salmon.������

hŶĐĞƌƚĂŝŶƚŝĞƐ:��As�discussed�briefly�above,�spring�flows�have�been�provided�(whether�deliberately�or�due�
to�hydrologic�conditions),�but�a�direct�cause�and�effect�link�is�hard�to�establish.��Part�of�the�uncertainty�is�
due�to�the�effect�of�temperature.��Low�temperatures�inhibit�transmission�of�C.�shasta�(Fish�Infection�
Memo),�and�low�temperatures�often�coincide�with�higher�flows.��There�is�also�inherent�uncertainty�
regarding�when�80%�of�the�juvenile�outmigration�has�been�completed.���

�ĚĂƉƚŝǀĞ�DĂŶĂŐĞŵĞŶƚ��ŽŶƐŝĚĞƌĂƚŝŽŶƐ�ĂŶĚ�DŽŶŝƚŽƌŝŶŐ�'ƵŝĚĂŶĐĞ:��The�implementation�of�this�measure�
requires�an�investment�in�realͲtime�data�on�spore�concentrations�and�POI�of�fish�at�the�Kinsman�Trap.��
At�present�time,�water�samples�are�collected�from�various�locations�on�the�Klamath�River�ranging�from�
Beaver�Creek�to�Tully�Creek�once�per�week.��C.�shasta�spores�are�filtered�from�the�water�and�express�
shipped�to�OSU�for�DNA�processing.��Due�to�shipping�time�and�logistics,�the�fastest�turnaround�time�is�
approximately�7�days.��Although�it�may�not�be�possible�to�compress�this�timeline�any�further,�it�is�
recommended�that�water�samples�be�filtered�two�times�per�week�instead�of�one,�and�an�alternate�DNA�
analysis�facility�be�employed�if�necessary.��This�will�yield�results�twice�per�week�instead�of�once.��Degree�
days�or�Accumulated�Thermal�Unit�analysis�and�other�techniques�provide�promise�for�use�in�helping�
predict�disease�prevalence�and�outmigration�timing.��Tools�of�this�type�should�be�utilized�to�help�
maximize�the�efficacy�of�this�action.���
�

������������������������������������������������������������
4�Chinook�and�Coho�are�infected�by�different�genotypes�of�C.�shasta.��The�thresholds�described�are�for�type�1�
genotype�for�Chinook�Salmon�and�type�2�genotype�for�Coho�Salmon.���
5�An�incidental�take�statement�(ITS)�is�a�statement�defining�the�allowable�amount�of�take�of�an�endangered�species�
as�a�result�of�implementation�of�a�proposed�action.���
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Management�Guidance�5:��Provide�flow�in�the�late�fall�and�early�winter�
to�redistribute�salmon�carcasses�and�myxospores.�
KďũĞĐƚŝǀĞ:�Provide�variable�fall�flows�to�redistribute�salmon�carcasses�and�move�myxospores�

downstream.���

�ĞƐĐƌŝƉƚŝŽŶ:��Provide�a�fall/early�winter�flushing�flow�of�between�1500�and�2500�cfs�for�a�period�of�3Ͳ5�
days�between�November�15th�and�January�15th�to�redistribute�salmon�carcasses�and�myxospores.��Timing�

should�coincide�with�tributary�elevated�flows�during�storm�events�when�possible.��Existing�ramping�

requirements�as�described�in�the�BiOp�should�be�followed�unless�a�Technical�Team�(i.e.�FASTA,�or�DTAT)�

decides�otherwise.���

^ƵƉƉŽƌƚ:��The�decaying�carcasses�of�a�small�percentage�of�adult�salmon�postͲspawn�can�emit�large�

numbers�of�myxospores.��The�reduced�frequency�of�late�fall�flow�increases�allows�these�carcasses�to�

concentrate�in�slow�velocity�pools�and�reside�within�the�active�river�channel�for�an�extended�period�of�

time�where�they�then�release�myxospores�into�the�water�column.��Fall�flow�increases�can�redistribute�

carcasses�downstream.��

Modeling�of�polychaete�habitat�suggests�that�low�velocity/�moderately�(2Ͳ3m�depth)�deep�pools�have�

the�highest�concentration�of�infected�polychaetes�(Polychaete�Memo).��These�types�of�slow�pool�

habitats�are�presumed�areas�where�carcasses,�myxospores,�and�polychaetes�will�be�in�close�contact�

resulting�in�higher�infection�rates�of�polychaetes,�especially�during�times�of�low/stable�flows�(Spore�

Memo).�

hŶĐĞƌƚĂŝŶƚŝĞƐ:��While�not�much�is�known�about�the�actual�mechanisms�involved�in�infection�of�

polychaetes�by�myxospores,�most�experts�agree�that�distributing�carcasses�further�downstream�or�

removing�them�from�the�stream�channel�would�reduce�infection�rates�of�M.�speciosa.��QPCR�methods�

do�not�distinguish�between�myxospores�and�actinospores�present�in�the�water�sample,�but�water�

sampling�should�also�occur�during�the�time�period�before�and�after�or�ideally�all�year.����

�ĚĂƉƚŝǀĞ�DĂŶĂŐĞŵĞŶƚ��ŽŶƐŝĚĞƌĂƚŝŽŶƐ�ĂŶĚ�DŽŶŝƚŽƌŝŶŐ�'ƵŝĚĂŶĐĞ:��RealͲtime�monitoring�of�the�run�and�

spawn�timing�and�carcass�counts�would�inform�the�timing�of�this�fall�pulse�flow.�Research�and�

monitoring�should�be�conducted�to�determine�a�peak�flow�target�necessary�to�achieve�carcass�

movement.���

Carcass�surveys�already�occur�within�the�Iron�Gate�to�Shasta�Reach,�but�additional�monitoring�work�load�

for�those�crews�may�or�may�not�be�feasible�depending�on�year�to�year�carcass�abundances.��Additional�

work�may�include�more�time�marking�carcasses,�walking�river�banks�looking�for�carcasses,�snorkeling�

deep�pools�and�taking�photos.�There�may�be�a�need�for�an�additional�monitoring�crew�in�the�event�the�

carcass�crews�are�not�available.���

Monitoring�carcass�movements�could�be�achieved�by�attaching�highly�visible�flagging�and�uniquely�

identifiable�jaw�tags�to�carcasses�in�variable�locations�(deep�pools,�riffles,�and�margins)�prior�to�the�pulse�

flow�event.��After�the�event,�make�an�equal�effort�to�reͲencounter�previously�marked�carcasses�to�

determine�new�locations,�travel�distance,�carcass�condition�and�infection�status.��

In�addition,�gut�samples�from�salmon�carcasses�should�be�collected�to�determine�infection�status.�A�sub�

sample�of�carcasses�would�be�sampled�to�determine�proportion�of�infected�vs�nonͲinfected,�specifically�
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carcasses�removed�from�the�river�to�estimate�the�pulse�flow�effect�on�myxospore�load.�It�is�unclear�if�

level�of�infection�on�individual�carcasses�can�be�measured.�

�

Management�Guidance�6:��Iron�Gate�Hatchery�Release�Strategy�
KďũĞĐƚŝǀĞ:��Minimize:�

1) the�perpetuation�of�C.�Shasta�in�the�Klamath�River�that�may�be�caused�by�infected�hatchery�

juveniles�carcasses�

2) the�infection,�and�subsequent�mortality,�of�IGH�Chinook�from�C.�Shasta�
3) negative�interactions�between�hatchery/natural�fish�in�the�Klamath�River,�while�meeting�the�

two�objectives�listed�above��

�ĞƐĐƌŝƉƚŝŽŶ:��Implement�release�strategies�based�on�realͲtime�conditions�for�Iron�Gate�Hatchery�fall�

Chinook�that�are�timed�to�minimize�overlap�with�peak�C.�Shasta�infection�levels�in�the�Klamath�River,�

while�minimizing�negative�interactions�between�hatchery�and�natural�fish�in�the�Klamath�River.���Such�
strategies�could�include�a�combination�of�the�following:�

1. Release�more�yearlings�(typically�in�midͲNovember)�and�fewer�fingerlings�in�the�spring�

a. May�need�to�increasing�rearing�capacity�for�yearlings�by�installing�circular�tanks�at�the�

Fall�Creek�facility�or�making�infrastructure�improvements�at�IGH.�

2. Continue�to�increase�fingerling�releases�during�May,�rather�than�during�June,�as�has�happened�

since�2013,�to�minimize�overlap�with�high�disease�prevalence�in�the�river.�

a. May�require�heating�of�water�for�incubation/early�life�stage�rearing�at�the�hatchery�so�

more�fingerlings�reach�minimum�size�requirements�for�release�during�May,�especially�

for�eggs�taken�late�in�the�spawning�season.�

b. This�should�be�balanced�with�consideration�to�minimize�competition�with�natural�

rearing�fish.���

3. Consider�reduction�of�fingerling�releases�relative�to�natural�run�size,�especially�during�times�that�

disease�rates�are�expected�to�be�high�(e.g.�drought�conditions).�

^ƵƉƉŽƌƚ:��Iron�Gate�Hatchery�(IGH)�has�a�production�goal�to�release�6,000,000�juvenile�Chinook�salmon�

annually.��This�production�goal�includes�the�release�of�5.1�million�fingerlings�at�90�fish�per�pound�(fpp)�

between�May�1�and�June�15�and�the�release�of�900,000�yearlings�at�10�fpp�between�October�15�and�

November�20�(HSRG�2012).��Fish�are�released�when�two�of�the�following�criteria�are�met�(HSRG�2012):�

x Achieve�target�release�size�(fingerlings�at�90�fpp,�or�yearlings�at�10�fpp)�

x Release�period�(May�1�to�June�15�(fingerlings).��October�15�to�November�20�(yearlings)�

x River�temperatures�less�than�65°F�

Prior�to�2012,�fingerling�releases�occurred�during�the�month�of�June�(personal�communication�and�data�

from�Keith�Pomeroy,�IGH�Manager),�occasionally�not�until�the�third�week�of�June.��Since�2013,�the�

hatchery�began�releasing�fingerlings�during�May,�annually�averaging�a�release�of�65%�of�the�fingerlings�

during�May.��The�remaining�annual�average�35%�of�fingerling�releases�has�extended�through�midͲJune.��

Table�1�shows�the�proportion�of�fish�released�during�May�vs.�June�since�2013.���
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��

Release�Year� %�Fingerlings�
May�

%�Fingerlings�
June�

2016� 46%� 54%�

2015� 68%� 32%�

2014� 62%� 38%�

2013� 82%� 18%�

%�of�Total�
Release�

65%� 35%�

�

There�is�considerable�interͲannual�variation�in�the�timing�of�the�peak�POI�rate�of�juvenile�Chinook�

salmon�in�the�reach�of�the�Klamath�River�from�the�Shasta�to�Scott�River��(�Fish�Infection�Memo,�Figure�

5).��However,�as�noted�in�the�Fish�Infection�Memo,�the�release�period�for�fingerlings�from�IGH�is�

substantially�later�than�when�the�majority�of�natural�origin�Chinook�fingerlings�have�emigrated�from�the�

upper�river,�and�generally�aligns�with�the�highest�weekly�POI�estimates�for�each�year.��Summaries�of�the�

weekly�POI�samples�over�the�hatchery�outmigration�period�suggest�that�a�high� proportion�of�the�IG�

hatchery�stock�may�become�infected�with�C.�shasta.���

It�is�worth�noting�that�relatively�low�levels�of�infection�by�C.�Shasta�have�been�detected�in�IGH�fall�
Chinook�fingerlings�prior�to�release.��Estimated�infection�rates�ranged�from�0%�to�18%�from�2011�–�2015�

(average�=�6.5%).�

Substantial�mortality�of�IGH�fingerlings�from�C.�shasta�is�a�concern�in�regard�to�the�loss�of�mitigation�

production�for�the�benefit�of�fisheries.��However,�another�substantial�concern�is�that�IGH�fingerlings�that�

die�from�C.�shasta�may�perpetuate�the�life�cycle�of�C.�shasta�in�the�Klamath�River.���Just�as�adult�
carcasses�infected�with�C.�shasta�release�myxospores�that�infect�polychaetes,�juvenile�carcasses�also�

release�myxospores�that�can�infect�polychaetes.���These�infected�polychaetes�may�then�release�

actinospores�that�infect�adult�Chinook�while�migrating�up�the�Klamath�River�enͲroute�to�spawning�

grounds.��The�actinospores�within�the�adult�salmon�may�then�develop�into�myxospores,�thereby�

increasing�the�magnitude�of�myxospores�released�by�rotting�adult�salmon�carcasses�on�the�spawning�

grounds.������

As�summarized�in�the�Fish�Infection�Memo,�True�et�al.�(2012)�noted�the�development�of�myxospores�in�

both�Chinook�and�Coho�salmon�at�15Ͳ16�days�post�exposure,�and�hypothesized�that�juvenile�salmonids�

in�the�Klamath�River�could�contribute�spores�to�the�system�and�may�contribute�to�polychaete�infections�

in�years�with� high�disease�severity.� The�development�and�release�of�myxospores�in�juveniles�was�

further� studied�by�Benson�(2014),�who�found�releases�from�fish�occurring�generally�at�or�soon�(within�

several�weeks)�after�mortality.��Benson�(2014)�also�suggests�the�potential�for�juvenile�hatchery�Chinook�

Salmon�to�contribute�more�myxospores�to�the�system�than�spawning�adults,�but�notes�the�timing�and�

spatial�overlap�of�myxospore�release�from�adults�likely�better�aligns�with�the�distribution�of�the�

polychaete�hosts.�

hŶĐĞƌƚĂŝŶƚŝĞƐ:��
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x The�timing�in�regard�to�thermal�units�and�the�infection�of�adults�by�actinospores�initiated�by�the�

release�of�myxospores�from�juvenile�carcasses�has�not�been�assessed�(but�could�potentially�be�

done�with�existing�data).���

x The�number�of�hatchery�fish�that�can�be�released�per�time�period�during�May�without�having�

excessive�impacts�upon�natural�rearing�fish�is�unclear.���

�ĚĂƉƚŝǀĞ�DĂŶĂŐĞŵĞŶƚ�ĂŶĚ�DŽŶŝƚŽƌŝŶŐ��ŽŶƐŝĚĞƌĂƚŝŽŶƐ:��The�hypothesis�inherent�to�this�management�

guidance�action�is�that�disease�prevalence�and�severity�can�be�affected�by�altering�release�strategies�

from�Iron�Gate�Hatchery.��The�percentage�and�health�of�hatchery�fish�should�continue�to�be�monitored�

as�implementation�of�alternative�release�strategies�occurs.���

�

CONCLUSION�
In�2014�and�2015�extremely�high�rates�of�C.�shasta�infection�exceeded�the�thresholds�established�in�the�
NMFS�incidental�take�statement�associated�with�the��BiOp�on�the�Bureau�of�Reclamation�plan�for�

operating�the�Klamath�Project.�These�high�rates�of�infection�play�a�major�role�in�the�population�declines�

of�Klamath�River�salmonids,�including�ESA�listed�SONC�Coho�Salmon.���

A�fruitful�collaboration�between�USFWS�and�disease�researchers�yielded�a�series�of�technical�

memoranda�that�collectively�describe�the�current�understanding�of�the�life�cycle�of�the�fish�disease�

causing�metazoan�C.�shasta�and�its�response�to�changes�in�river�flows�at�various�times�of�year.�From�

these�memoranda,�we�have�developed�this�guidance�document�to�inform�the�federal�agencies�

responsible�for�water�management�and�ESA�compliance�in�the�Klamath�Basin�on�what�specific�measures�

should�be�taken�to�reduce�C.�shasta�infection�rates.��

Although�much�of�this�effort�has�been�couched�as�necessary�to�meet�agency�obligations�pursuant�to�the�

Endangered�Species�Act,�we�note�here�that�Agencies’�have�a�further�obligation�as�trustees�of�Tribal�

resources.�This�Tribal�Trust�obligation�extends�beyond�ESA�listed�species�such�as�coho�salmon�to�fall�and�

spring�run�Chinook�salmon�as�well�as�steelhead�trout,�all�of�which�suffer�from�C.�shasta�infections.�

The�technical�memoranda�developed�by�the�DTAT�clearly�demonstrate�that�disease�rates�can�best�be�

controlled�by�disrupting�the�habitat�of�M.�speciosa�and�diluting�C.�shasta�spores�with�increased�flows.�
Perfecting�the�magnitude,�duration,�and�intervals�of�these�increased�flow�releases�will�be�achieved�over�

time�through�adaptive�management�practices;�however,�Klamath�fisheries�are�in�dire�need�of�measures�

to�alleviate�high�disease�rates�immediately.��
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Appendix�A.�–�Summary�of�Summary�of�Important�Facts�From�USFWS��͘�
ƐŚĂƐƚĂ�Technical�memos�published�in�October�2016.���
�

This�is�summarized�information�from�each�of�the�four�technical�memoranda�prepared�in�support�of�

identifying�management�guidance�actions�to�address�high�disease�levels�of�C.�shasta�in�the�mainstem�

Klamath�River�below�Iron�Gate�Dam.��Each�memo�had�a�bulleted�list�of�important�conclusions�which�are�

presented�here�for�convenience.���

Sediment�Mobilization�and�Flow�History�in�Klamath�River�below�Iron�Gate�Dam�
(Geomorphic�Memo)�

x Environmental�flows�are�developed�by�river�managers�to�mitigate�the�detrimental�impacts�of�

dams�and�water�diversions�on�river�form�and�ecological�functions.�Environmental�flow�regimes�

designed�to�induce�geomorphic�changes�are�broadly�divided�into�two�categories,�sediment�

maintenance�or�"flushing�flows”�used�to�modify�substrate�composition�and�channel�

maintenance�flows�intended�to�maintain�channel�form�and�floodplains.��

x In�developing�environmental�flow�regimes,�it�is�important�to�recognize�conflicts�in�objectives�

and�constraints�on�flow�releases.�

x There�are�three�contemporary�studies�that�estimated�sediment�transport�thresholds�in�the�

Klamath�River�below�Iron�Gate�Dam�

x The�sediment�entrainment�threshold�estimates�reported�in�the�three�studies�varied�due�to�

differences�in�study�methods�employed�and�the�dates�when�channel�substrate�and�channel�

conditions�were�evaluated.�

x Ayres�Associates�(1999)�concluded�that�floods�of�approximately�10Ͳyear�return�period�

magnitude�rejuvenate�the�Klamath�River�channel�by�reworking�gravels�on�riffles,�eroding�

channel�banks,�re�widening�the�channel,�and�removing�substantial�amounts�of�aquatic�

vegetation�in�the�reach�between�Iron�Gate�Dam�and�the�Scott�River.�

x The�1.5Ͳ,�2Ͳ,�and�10Ͳyear�return�period�for�the�Klamath�River�below�Iron�Gate�Dam�was�

estimated�by�Reclamation�(2011)�to�be�4,389,�6,030,�and�15,610�cfs,�respectively.�

x The�10Ͳyear�return�period�of�15,610�cfs�reported�by�Reclamation�(2011)�is�consistent�with�the�

findings�of�HolmquistͲJohnson�and�Milhous�(2010)�who�estimated�the�threshold�for�general�

Armor�Layer�Movement�to�be�15,000�cfs�and�that�of�Ayres�Associates�(1999)�who�estimated�the�

gravel�mobilization�on�riffles�to�occur�between�9,800�and�16,500�cfs�for�the�reach�between�Iron�

Gate�Dam�and�Seiad�Valley.�

x We�classify�discharges�that�exceed�15,000�cfs�in�the�Klamath�River�below�Iron�Gate�Dam�as�

geomorphically�effective�flows,�which�are�occasional�high�flows�required�to�maintain�channel�

form�and�reduce�riparian�encroachment.�

x Other�important�considerations�in�flow�include�ramping�rates,�timing,�duration,�and�monitoring�

and�calibration.�

x From�1964�to�1999,�the�average�cumulative�duration�of�Surface�Flushing�flows�exceeded�22�days�

per�water�year.�From�2000�to�2016,�the�average�cumulative�duration�of�Surface�Flushing�flow�

exceeded�five�days�in�only�one�water�year�and�no�sediment�mobilization�flows�occurred�in�12�of�

the�17�water�years.�



22�

x At�flow�releases�less�than�2,500�cfs�below�Iron�Gate�Dam,�Immobile�Bed�conditions�exist�that�

allow�suspended�sediments�to�settle�and�accumulate�on�the�bed,�which�are�not�resuspended�

until�flows�that�generate�Surface�Flushing�occur.�

x Growth�of�fine�sediment�deposits�on�the�bed�and�channel�margins�is�a�concern�because�high�

densities�of�M.�speciosa�have�been�observed�in�such�deposits.�In�addition,�riparian�and�aquatic�

vegetation�can�colonize�fine�sediments,�further�narrowing�the�channel�and�degrading�fish�

habitat�conditions�such�as�what�has�been�documented�on�the�Trinity�River.�

Polychaete�Distribution�and�Infection�(Polychaete�Memo)�
x The�polychaete�M.�speciosa�has�been�documented�as�the�obligate�intermediate�host�for�the�

parasite�C.�shasta.�
x Polychaetes�in�the�Klamath�River�have�been�documented�to�be�sessile�suspension�feeders�and�

may�also�have�flexibility�to�feed�on�organic�matter�in�deposited�sediments.�

x Polychaete�reproduction�typically�peaks�in�spring�to�early�summer,�coinciding�with�increasing�

water�temperatures.�

x Studies�indicate�that�dislodgement�of�M.�speciosa�increases�with�increasing�water�velocities�and�

decreasing�substrate�stability.�

x Results�of�2ͲD�hydrodynamic�model�runs�predict�decreasing�WUA�(weighted�usable�area)�of�

suitable�polychaete�habitat�with�increasing�discharge.�

x Results�of�repeat�samples�at�specific�locations�in�the�Klamath�River�indicate�a�decrease�in�M.�

speciosa�following�the�March�2016�peak�discharge�event�of�11,200�cfs.�

x Evidence�suggests�that�the�prevalence�of�C.�shasta�infection�in�polychaetes�is�negatively�
correlated�with�the�peak�flow�regime.�

x Preliminary�results�indicate�that�infected�polychaetes�are�more�likely�to�occur�within�a�smaller�

range�of�peakͲflow�depths�and�velocities�than�the�general�population,�with�infected�polychaetes�

more�associated�with�deeper�and�lowerͲvelocity�depositional�habitats.�

�ĞƌĂƚŽŶŽǀĂ�ƐŚĂƐƚĂ�Waterborne�Spore�Stages�(Spore�Memo)�
x A�DNA�assay�allows�for�the�quantification�of�spore�concentrations�in�water�samples.�

x Spore�genotypes�have�been�shown�to�associate�with�salmonid�speciesͲspecific�mortality.�

x Myxospores�are�hardier�than�actinospores,�and�likely�survive�for�a�longer�period�after�release�

from�their�host�organism.�

x The�majority�of�myxospore�load�to�the�system�is�likely�via�adult�salmon�carcasses�in�the�fall.�

x Generally,�actinospore�spore�concentrations�increase�with�increasing�water�temperatures�in�the�

spring�and�then�decrease�as�water�temperatures�further�increase�during�summer.�

x The�location�of�peak�actinospore�concentrations�varies�among�years,�but�most�frequently�occurs�

near�the�confluence�of�Beaver�Creek.�

x It�is�not�uncommon�for�actinospore�concentrations�to�peak�as�far�downriver�as�the�Tully�Creek�

confluence.�However,�the�magnitude�of�the�difference�between�the�peak�spore�concentrations�

downriver�and�at�Beaver�Creek�was�much�higher�in�2016�than�for�any�other�year�since�water�

monitoring�began.�

x Annual�peak�actinospore�concentrations�vary�by�several�orders�of�magnitude.�

x Actinospore�development�within�polychaetes�is�likely�a�function�of�accumulating�thermal�units,�

and�likely�takes�between�100�and�115�days.�
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x Though�managed�discharge�events�have�not�produced�dramatic�reductions�in�spore�

concentrations,�the�planned�discharge�increases�were�likely�too�small�to�be�biologically�

effective.�An�unplanned�discharge�increase�in�2005�likely�demonstrates�the�potential�for�larger�

discharges�to�effectively�reduce�spore�concentrations.���

Prevalence�of��͘�^ŚĂƐƚĂ�Infections�in�Juvenile�and�Adult�Salmonids�(Fish�Infection�Memo)�
x Temperature�and�spore�concentrations�are�positively�correlated�with�infection�and�mortality�of�

both�Chinook�and�Coho�salmon.�

x Carcasses�of�juvenile�salmon�infected�with�C.�shasta,�particularly�hatcheryͲproduced�Chinook�
Salmon�due�to�their�timing�of�release�and�associated�water�temperatures,�may�be�contributing�

significantly�to�the�total�myxospore�load.�

x Mortality�predictions�based�on�3Ͳday�sentinel�trial�exposures�likely�underestimate�the�

populationͲlevel�impacts�of�ceratomyxosis.�

x Both�outmigration�timing�and�pattern�of�POI�levels�in�naturalͲorigin�juvenile�Chinook�salmon�can�

vary�between�years,�and�the�more�these�distributions�overlap,�the�greater�the�adverse�effect�on�

the�population.�

x Carcass�removal�is�not�a�viable�method�for�reducing�myxospore�levels,�in�addition�to�being�

contrary�to�natural�ecological�processes.�

x The�majority�of�myxospores�contributed�to�the�system�are�most�likely�released�by�adult�

carcasses�during�a�typically�stable�hydraulic�period�of�managed�water�years.�

Appendices�B,�C,�D,�E,�F:���
�

B. Geomorphic�Memo�

C. Polychaete�Memo�

D. Spore�Memo�

E. Fish�Infection�Memo�

F. Comments�and�response�to�comments.���
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Technical Memorandum 

 

TO: Dave Hillemeier, Yurok Tribal Fisheries, and  
Craig Tucker, Karuk Department of Natural Resources  

FROM: Conor Shea, Nicholas J. Hetrick, and Nicholas A. Som, Arcata Fish and Wildlife Office 

SUBJECT: Response to Request for Technical Assistance – Sediment Mobilization and Flow 
History in Klamath River below Iron Gate Dam 

DATE:  September 29, 2016 

Purpose. The Arcata Fish and Wildlife Office (AFWO) Fisheries Program is working with its 
scientific co-investigators to develop a series of four technical memorandums that summarize 
recent findings of studies that contribute to our current understanding of Ceratanova shasta (syn 
Ceratomyxa shasta) infections in the Klamath River, in response to requests for technical 
assistance from the Yurok and Karuk tribes. Each of the topics addressed in the four technical 
memorandums: 1) sediment mobilization review and streamflow history for the Klamath River 
below Iron Gate Dam, 2) polychaete distribution and infections, 3) actinospore and myxospore 
concentrations, and 4) prevalence of C. shasta infections in juvenile and adult salmonids, are 
identified in a conceptual model diagram (Figure 1) taken from Foott et al. (2011) and as 
discussed with the requesting tribes.  The intent of the technical memorandums is to provide 
managers with a contemporary understanding of the state of the science with regard to the C. 
shasta in the Klamath River, and to provide a scientific basis to inform and support resource 
management decisions. The focus of this technical memorandum is to summarize the state of 
knowledge regarding environmental flow releases from the Iron Gate Dam to achieve specific 
objectives for channel form and ecological function. Other memorandums in this series will 
address how achieving these objectives will potentially influence various aspects of the C. shasta 
life cycle and population. 

In this technical memorandum, we first summarize the state of knowledge regarding 
environmental flows to achieve specific objectives for channel form and ecological function. 
Then, the memorandum reviews estimates of flows necessary for achieving several channel 
substrate movement states in the Klamath River below Iron Gate Dam that were developed by 
three different research teams. The final section of the memorandum examines the frequency, 
magnitude, and duration of sediment mobilization flows for the Klamath River below Iron Gate 
Dam that have occurred since dam construction. 
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Figure 1. Conceptual model for variables that influence infection and mortality of juvenile 
Chinook Salmon, with µt being the mortality rate of infected juvenile salmon, estimated from 
weekly actinospore concentrations in water samples. (taken from Foot et al. 2011). 

Environmental Flows.  The physical and ecological responses of a river to construction of a dam 
or diversion of flow have been recognized for many years (Rathburn et al. 2009). A river’s 
planform and cross section are formed in response to the flow that the river receives, the 
character and rate of sediment supplied to and transported by the river, and the characteristics of 
the vegetation, sediment, and substrate comprising the channel through which the river flows 
(Leopold, 1994). Similarly, a river’s ecosystem is regulated and maintained by the temporal 
distribution, duration, and magnitude of floods and low flows (Karr 1991). The construction of 
dams and/or the creation of water diversions alter the natural hydrologic and geomorphic 
processes that maintain river form and habitat for aquatic and riparian species. Physical 
responses to dam construction or diversions can include downstream channel erosion and 
coarsening of bed substrate due to reduced sediment supplies, deposition of sediment on the bed 
due to reduced transport capacities, decreases in channel width and depth, and floodplain 
disconnection due to reduced magnitude and frequency of high flows (Kondolf and Wilcock, 
1996, Williams and Wolman, 1984). Alterations to the flow regime likewise change the timing 
and movement of sediment, biological materials, and energy within rivers and between rivers 
and their floodplains, which disrupts the life cycles of riparian and aquatic species adapted to an 
undisturbed regime (Poff et al. 1997). 

Definition. Environmental flows are developed by river managers to mitigate the detrimental 
impacts of dams and water diversions on river form and ecological functions. The term 
environmental flow as used in this memorandum is defined as the water regime in a river 
implemented to maintain geomorphic form, riparian and aquatic ecosystems, and their related 
benefits where flows are regulated. Environmental flows mimic components of natural flow 
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variability including the magnitude, frequency, duration, timing, and sequencing of both high 
and low flow events (Arthington et al. 2006). Environmental flow regimes can include diverse 
components designed to meet specific physical objectives such as maintaining aquatic habitat; 
removal of accumulated fine sediments; maintaining sediment balance, remobilization of gravels 
and formation of bars, scouring of vegetation, overtopping riverbanks with flow and sediment to 
augment floodplain development (Whiting 2002).  

Environmental flow regimes designed to induce geomorphic changes can be broadly divided into 
two categories: (1) sediment maintenance flows (also commonly called flushing flows) that are 
made with the objective of removing sediment from a channel or otherwise modifying substrate 
composition; and (2) channel maintenance flows which are flow regimes intended to maintain 
channel form and floodplains (Kondolf and Wilcock 1996). 

Identifying Physical Outcomes. River restoration activities often have poorly defined goals and 
fail to specify desired project outcomes (Bernhardt et al. 2005). Similarly, environmental flow 
releases are often made without a clear statement of desired physical outcomes and with 
insufficient consideration of the physical changes that a particular environmental flow regime 
will create (Kondolf and Wilcock 1996). To be effective, environmental flow objectives need to 
be specified in terms of desired physical responses. Table 1 presents a list of common 
geomorphic goals with corresponding physical objectives and required environmental flow 
parameters. 

Development of flow releases from Iron Gate Dam that are intended to adversely impact the C. 
shasta life cycle by targeting the disruption of the obligate invertebrate host as suggested by 
Alexander et al. (2016) should identify specific physical objectives. The specification should 
identify the desired form of bed modifications (e.g., sand mobilization or gravel mobilization) 
and the extent of the mobilization (e.g., from riffles, from channel margins, from pools, etc.). 
The frequency and seasonal timing of environmental flows should also be specified. Seasonal 
timing should be based on biological objectives and constraints. Seasonal timing might also be 
based on physical objectives such as sequencing flows to occur simultaneously or following 
unregulated tributary peak flows.  

In developing environmental flow regimes, it is important to recognize conflicts in objectives 
and constraints on flow releases. Wilcock et al. (1996b) describes the conflict in developing 
flushing flow recommendations for the Trinity River below the Lewiston Dam. Optimizing the 
removal of fine sediment from channel would result in loss of supply limited gravel. Flushing 
flows were set to balance competing objectives. Constraints on flow releases may involve limits 
in the water available for flow due to drought or competing uses, concerns over lost power 
generation, and undesirable flooding or channel adjustments for downstream landowners. 
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Table 1. Flushing flow and channel maintenance flow goals, objectives, and requirements (adapted from Kondolf and Wilcock 1996). 

Flow 
Regime 

Management Goal Specific Objective Flow Requirement 

Flushing 
Flow 

Restore riffle habitat Remove surficial fine sediment1 
from riffles 

Generate shear stress (W0) sufficient to transport sand particles 
on riffles 

Remove interstitial fine sediment Generate shear stress (W0) sufficient to entrain surface gravels 

Improve spawning gravels Increase gravel porosity (i.e. loosen 
gravel) 

Generate shear stress (W0) sufficient to entrain surface gravels 

Improve pool habitat Scour accumulated fine sediments Transport net sand out of pools 

Channel 
Maintenance 
Flow 

Maintain/Restore Channel 
Width, Depth and 
Topographic Diversity 

Mobilize surface gravel layer 
throughout cross section 

New projects 2: Release flow equivalent to the pre-project 
effective (channel forming) discharge 

Old projects: Generate shear stress (W0) sufficient to entrain on 
bar surfaces 

Reduce riparian 
encroachment 

Uproot seedlings on bar surfaces Generate shear stress (W0) sufficient to entrain gravel on bar 
surfaces 

Remove established vegetation May require large flow on order of 10-20 year return period 

Create/build floodplain 
habitat 

Create vertical accretion on 
floodplains 

Produce muddy over-bank flow (requires source of suspended 
sediment) 

Create diverse multiage 
riparian habitat 

Induce channel migration and create 
diverse geomorphic surfaces 

Flow sufficient to erode banks, deposit point bars, and create 
overbank deposits 

Notes: 
(1) Fine sediment refers to sediment where the particle diameter along the intermediate axis is less than or equal to 2 mm. Coarse sediment refers to sediment 
where the particle diameter along the intermediate axis is greater than 2 mm. 
(2) The term new projects refers to new dams or diversions where the river retains its original form.  The term old projects refers to locations where the river has 
undergone long-term adjustments in form in response to a dam or diversion. 

 



5 

Analysis Methods. Kondolf and Wilcock (1996) characterize three methods for estimating 
flushing flows and channel maintenance flows: 

x Self-adjusted channel methods employ the assumption that the flushing flows should 
mimic the pre-project effective discharge (e.g., Andrews and Nankervis, 1995). Use of 
self-adjusted channel methods requires the assumption that the river was previously in an 
equilibrium condition. 

x Sediment entrainment methods employ sediment transport relationships to estimate the 
thresholds for sand and gravel entrainment. Local observations of stream sediment and 
hydraulic properties are used to develop estimates. Use of these methods does not require 
the assumption that the river is in an equilibrium condition. 

x Direct calibration methods require extensive monitoring during pilot environmental flow 
releases. Observations are made of flow velocity, total discharge, bed movement and 
sediment transport for flow events that mobilize sediment. Direct calibration methods 
allow for estimates of volume of sand and gravel that are mobilized (Wilcock et al. 
1996a), which are critical to developing a balanced sediment regime (Wohl et al. 2015; 
Schmidt and Wilcock 2008). 

The Role of Adaptive Management. Environmental flows should be implemented within an 
adaptive management framework (e.g., see Williams and Brown 2012). Projecting the responses 
of environmental systems to management actions often involves uncertainties. Developing 
environmental flows targeted at disrupting M. speciosa will involve uncertainties in the 
biological response, sediment transport relationships, and meteorological and channel conditions 
prior to releases. Development of environmental flows should be seen as an iterative process of 
developing flow regimes, implementing and monitoring the environmental flow, followed by 
assessment of sediment transport, biological response, and sediment storage on a reach by reach 
basis in downstream areas. 

Klamath River Sediment Entrainment Analyses.  There are three recent studies that developed 
estimates of sediment transport thresholds in the Klamath River below Iron Gate Dam (Ayres 
Associates, 1999; Holmquist-Johnson and Milhous, 2010; and Reclamation, 2011). These studies 
employ uncalibrated sediment transport relationships to develop estimates of discharge required 
to initiate various stages of sediment mobilization. Local observations of stream sediment and 
hydraulic properties are used to develop the estimates.  

Although terminology and methods differs slightly between the three studies, each of the studies 
characterizes the channel substrate as consisting of several sediment layers: 

x a mobile surface layer of fine sediment (sand, silt, and clay sized particles having median 
grain diameters less than 2 mm); 

x an armor layer consisting of sorted coarse sediment (gravel, cobbles and boulders having 
median grain diameters greater than 2 mm) 1-2 grain diameters in thickness; and 

x an underlying substrate layer, less coarse than the armor layer, and containing a mixture 
of coarse and fine sediment. 

The actual composition of the channel substrate material varies with location relative to dams 
and tributaries. There are areas directly below Iron Gate Dam, which have reduced coarse grain 
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material input due to sediment trapping behind the dam, where the armor layer has been 
winnowed out and a pavement layer has developed that consists of large coarse sediment 
(cobbles and boulders) that are several grain diameters in thickness. In other areas where fine 
sediment supplies are high and entrainment flows low, the armor layer has infilled with fine 
sediment. 

The three studies develop estimates of the discharge required to achieve several sediment 
mobilization states. Again, terminology differs slightly between the three studies. In this 
memorandum, we employ the terms listed in Table 2 to describe differing degrees of sediment 
mobilization. The discharges ranges established by the three studies for the sediment 
mobilization states should be understood to be approximate values and that transitions between 
sediment mobilization states occur gradually, not with sudden jumps when a threshold value is 
exceeded. 

Table 2. Sediment mobilization state definitions. 

Immobile Bed  No movement of surface sediment, armor 
layer or substrate. Deposition of suspended 
sediment absorbed into voids (until full). 

Stable Bed No movement of surface sediment, armor 
layer or substrate. Suspended sediment in 
water column remains in transport. 

Surface Flushing Movement of surface fine layers on 20-
30% of bed. 

Depth Flushing Removal of in-filled fine sediment from 
armor layer. 

Armor Disturbance Movement of individual armor layer 
particles. 

Armor Layer Movement Reworking of armor and substrate layers 

Ayres Associates (1999).  Ayres Associates prepared a geomorphic and sediment evaluation of 
the Klamath River from Iron Gate Dam to the ocean for the U.S. Fish and Wildlife Service 
(Ayres Associates, 1999). Much of the study report covers the geomorphic assessment of the 
river and the report provides substantive descriptions of the geomorphic controls shaping the 
river.  

Ayres Associates (1999) conducted their field work for the report in 1997. In the period from fall 
1992 to spring 1997, there were six flow events in which the daily-mean flows at Iron Gate Dam 
exceeded 6,030 cubic feet per second (cfs), which Reclamation (2011) estimates is the two-year 
return period discharge for the Klamath River below Iron Gate Dam. Daily-mean flow reached 
18,500 cfs on January 1, 1997, the second highest flow since dam closure. Ayres Associates 
(1999) observed that neither aggradation nor channel degradation (downcutting) was apparent in 
the reach of the Klamath River between Iron Gate Dam and the Shasta River. They also observed 
that pools did not appear to be infilling with sediment and that there was minimal infilling of 
coarse bed substrate with fine sediment. 
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Ayres Associates (1999) surveyed a series of cross sections at each of six study sites. Three of 
the study sites were located between Iron Gate Dam and Seiad Creek. Ayres Associates used the 
cross sections and water surface elevation measurements to develop and calibrate 1-D hydraulic 
models of the study sites using Version 2.0 of the U.S. Army Corps of Engineers HEC-RAS 
computer program.  

Ayres Associates (1999) conducted an incipient motion analysis using the hydraulic analysis to 
determine critical shear stress and critical discharge necessary to initiate movement of sediment 
from riffles and pools. The incipient motion analysis used the Shields’ relationship: 

ɒ�ൌɅ൫ɀ�Ǧɀ൯�ୡ        (1) 

where: 
 Wc is the critical shear stress required to initiate sediment transport 
 T is the Shield’s parameter 
 Dc is the representative sediment size 
 J is the specific weight of water 
 Js is the specific weight of sediment 

Ayres Associates (1999) set the value of Dc  to the value of the median grain size (D50) found on 
pools and riffles during site investigations. Ayres Associates (1999) set the value of the Shield’s 
parameter to 0.047 for fine sediment and 0.035 for coarse sediment.  

Ayres Associates (1999) used the U.S. Army Corp of Engineers HEC-RAS model to determine 
the critical discharge (Qc) that would generate the critical shear stress calculated in equation (1) 
to mobilize sediment from pools and from riffles at the six study sites. Boundary shear stress was 
calculated using: 

ɒ୭ ൌ � మ

ቈͷǤͷ����ቂͳʹǤʹ����ቃ
        (2) 

where: 
 Wo is the cross section average hydraulic shear stress on the bed 
 U is water density 
 V is the cross section average flow velocity 
 yo is the cross section average flow depth 
 ks is the equivalent roughness height of the substrate 

Ayres Associates (1999) set the equivalent roughness height to 3.5*D84 for coarse sediment 
(surface D50 > 2 mm) and to D84 for fine sediment (surface D50 < 2 mm). They identified the 
critical discharge (Qc) required to initiate sediment motion as the mean discharge where the 
boundary shear stress equaled the critical shear stress (W0 = Wc). 

In addition to the incipient motion analysis for pools and for riffles, Ayres Associates conducted 
a flushing flow analysis to estimate the discharge required to flush surface sediment from pools. 
They assumed that the D84 of pool sediment was 2 mm and assumed a shear stress of twice the 
critical shear stress for the D84 would result in pool flushing. Their assumption for pool flushing 
flows was based on previous experience. 



8 

Results of the Ayres Associates analysis are only shown for the three most upstream sites  (Sites 
4 – River Mile1 (RM) 128), 5 –RM 161, and 6 - RM 187 ) because the influence of Iron Gate 
Dam (RM 190) flows on bed conditions diminishes moving downstream from Iron Gate Dam as 
tributary accretions increase total flow (Table 3).  

USGS – Holmquist-Johnson and Milhous (2010).  The U.S. Geological Survey (USGS) 
conducted a study for the U.S. Fish and Wildlife Service to determine flushing flows required to 
improve and maintain quality spawning and rearing habitats for salmon, and to reduce the 
abundance of preferred habitats of M. speciosa (Holmquist-Johnson and Milhous, 2010). Field 
work for the Holmquist-Johnson and Milhous (2010) study was conducted in 2007. Just prior to 
data collection, three flow events occurred in 2006 where daily-mean flows at Iron Gate Dam 
exceeded 6,030 cfs (the two-year return period flow), but daily-mean flows in the previous six 
years (2000 – 2005) did not exceed 6,030 cfs.  

Holmquist-Johnson and Milhous (2010) resampled sediment at the six study sites established by 
Ayres Associates (1999). Holmquist-Johnson and Milhous (2010) segregated samples into 
surface sediment, armor layer, and substrate (under the armor layer). The surface sediment was 
composed of silt-, clay- and sand-size sediment (i.e., fine sediment). The armor layer was 
composed of gravel-, cobble-, and boulder-size sediment (i.e., coarse sediment). The substrate 
was composed of a mix of sand-, gravel-, and cobble-size sediment.  

 

Table 3. Ayres Associates (1999) incipient motion analysis results. 

Incipient 
Motion 

Condition 

Sediment 
Mobilization 

State 
(from Table 2) 

Quantity Site 4 
RM 128 

Site 5 
RM 161 

Site 6 
RM 187 

Pools Incipient 
Motion 

Stable Bed D50 – Median Grain 
Diameter (mm) 

0.50 0.070 1.00 

Wc – Critical Shear 
Stress (lbs/ft2) 

.00794 0.01100 0.0159 

Qc – Critical Discharge 
(cfs) 

2,300 2,600 2,500 

Pool Flushing 
Flow  

Surface 
Flushing 

Qc – Critical Discharge 
(cfs) 

6,600 6,000 5,400 

Riffles 
Incipient 
Motion 

Armor 
Disturbance 

D50 – Median Grain 
Diameter (mm) 

86 86 86 

Wc – Critical Shear 
Stress (lbs/ft2) 

1.01 1.01 1.01 

Qc – Critical Discharge 
(cfs) 

9,800 13,200 16,500 

                                                 
1 Positions on the Klamath River are referenced by the distance in river miles measured from the river mouth and as 
shown on U.S. Geological Survey topographic maps. 
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Holmquist-Johnson and Milhous (2010) developed sediment entrainment discharge estimates 
using methods described by Milhous (1998). They defined four sediment mobilization states: 
Immobile Bed, Stable Bed, Surface Flushing, and Depth Flushing (Table 4). They estimated the 
sediment mobilization state for individual site conditions and discharges using the movement 
parameter E�calculated using equation 3:  

Ⱦ ൌ ୬మ୴మ
ଵǤସଽଶమୢభ యൗ ሺୋିଵሻୈఱబ

�ൌ � ୖୗ
ୈఱబሺୋିଵሻ

        (3) 

where: 
 E  is the dimensionless shear stress (movement parameter) 
 n is Manning’s n roughness coefficient 
 v is cross section average velocity (ft/sec) 
 d is cross section average depth (ft) 
 G is the specific gravity of sediment (taken as 2.65) 
 D50 is the median grain size (feet) of the bed armor later 
 R is the hydraulic radius in feet 
 Se is the energy slope 

The movement parameter (E� has the form of dimensionless shear stress and is analogous to the 
Shield’s relationship. Increasing values of E imply increasing levels of shear stress applied to the 
river bed.   

Sediment mobility states were then related to ranges of the movement parameter E��Table 4). The 
relationship between values of the movement parameter (E� and sediment mobility states are the 
same as employed in Milhous (1998). Values used to define sediment mobility states in Milhous 
(1998) are based on data collected at Oak Creek, Oregon in the early 1970’s.  

Holmquist-Johnson and Milhous (2010) employed the U.S. Army Corps of Engineers HEC-RAS 
hydraulic models developed by Ayres Associates (1999) and the sediment data they collected in 
1997 to calculate movement parameter (E) values for discharges ranging from 1,000 to 50,000 
cfs at each of the six Ayres Associates (1999) study sites. They fit a linear relation between 
movement parameter (E) and discharge at the Klamath River below Iron Gate Dam to estimate 
upper and lower discharge limits for Immobile Bed, Stable Bed, Surface Flushing, and estimate a 
lower discharge limit for Armor Disturbance. 

Holmquist-Johnson and Milhous (2010) left a gap in their table between the upper limit of 
Surface Flushing (E = 0.035) and the initiation of Armor Disturbance (E = 0.045). Milhous 
(1998) defines Depth Flushing as the removal of fine material from within the substrate without 
Armor Disturbance and defines the value of the movement parameter (E) required to initiate 
Depth Flushing as 0.035. We adapted the Milhous (1998) study to set the range of the movement 
parameter (E) for Depth Flushing as 0.035 to 0.045. 

Holmquist-Johnson and Milhous (2010) also computed the ratio between bed shear stress and 
critical shear stress required to initiate general movement of the armor layer for the range of 
discharges at the six study sites. They defined general movement of the armor layer as occurring 
when the boundary shear stress (W0) exceeds the critical shear stress for incipient motion of the 
armor layer (Wc).  Results of the Holmquist-Johnson and Milhous (2010) study found that the 
average critical discharge at Ayres Associates (1999) sites 4 (RM 128), 5 (RM 161), and 6 (RM 
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Table 4. Substrate movement state, movement parameter, and discharge limits for Klamath River 
below Iron Gate Dam (adapted from Holmquist-Johnson and Milhous 2010).  

Substrate 
Movement State 

Substrate Movement State 
Description 

Movement 
Parameter�E Discharge (cfs) 

Lower 
Limit 

Upper 
Limit 

Lower 
Limit 

Upper 
Limit 

Immobile Bed  No movement of surface 
sediment, armor layer or 
substrate. Deposition of 
suspended sediment absorbed 
into voids (until full). 

0.000 0.009 0 2,500 

Stable Bed No movement of surface 
sediment, armor layer or 
substrate. Suspended sediment 
in water column remains in 
transport. 

0.009 0.021 2,500 5,000 

Surface 
Flushing 

Movement of surface fine 
layers on 20-30% of bed. 

0.021 0.035 5,000 8,700 

Depth Flushing Removal of in-filled fine 
sediment from armor layer. 

0.035 0.045 8,700 11,250 

Armor 
Disturbance 

Movement of individual armor 
layer particles. 

0.045 ---- 11,250 15,000 

Armor Layer 
Movement 

Reworking of armor and 
substrate layers  (W0 > Wc of 
armor layer) 

---- ---- 15,000  

 

 

187, the point at which W0=Wc) was 15,000 cfs. Note that the average is based on ratio values of 
W0/Wc that ranged between approximately 0.65 and 1.45.  

We combined the Holmquist-Johnson and Milhous (2010) estimates for discharges thresholds for 
Immobile Bed, Stable Bed, Surface Flushing, and Armor Disturbance with the estimates for 
discharge required to produce Depth Flushing (Milhous 1998), and with estimates for Armor 
Layer Movement to develop estimates for six sediment mobilization states for the Klamath River 
below Iron Gate Dam (Table 4).  

Reclamation (2011).  The U.S. Bureau of Reclamation evaluated sediment mobilization below 
Iron Gate Dam (Reclamation, 2011) as one component of numerous studies conducted to support 
the Secretarial determination process for the Klamath Basin Restoration Agreement and Klamath 
Hydroelectric Settlement Agreement (Department of Interior et al. 2013). 
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Reclamation (2011) developed a U.S. Army Corps of Engineers HEC-RAS model of existing 
conditions for the reach of the Klamath River from Iron Gate Dam (RM 190) to Happy Camp 
(RM 105). Model geometry was based on bathymetric surveys conducted in 2009 supplemented 
by LIDAR surveys conducted in 2010. Reclamation used the survey data to develop a 
triangulated irregular network (TIN) terrain model. Reclamation (2011) extracted 692 HEC-RAS 
cross sections from the TIN to develop a hydraulic model of existing conditions. Reclamation 
(2011) calibrated the HEC-RAS model using observed water surface elevation data and to gage 
data from Iron Gate Dam and at Seiad Valley (USGS 11516530, 11520500). 

Reclamation (2011) analyzed stream gage records to develop flood frequency relationships for 
the USGS gages on the Klamath River below Iron Gate Dam (RM 190) and the Klamath River 
near Seiad Valley (RM 128) (Table 5).  

Reclamation (2011) defined sediment mobilization states as follows: 

x Under Slight Mobilization, there is a small, but measurable, sediment transport rate. The 
armor layer is only minimally disturbed and there maybe flushing of sand to a depth of 
the armor layer D90.  

x Under Significant Mobilization, there are many particles in motion and there is a 
significant sediment transport rate. Sand is mobilized from the interstitial spaces of the 
bed to a depth of twice the D90. The armor layer is significantly disturbed. 

 

Table 5: Flood frequency analysis for Klamath River below Iron Gate Dam (USGS Gage 
11516530) and near Seiad Valley (USGS Gage 11520500 (Source: Reclamation, 2011). 

Gaging Station Klamath River below 
Iron Gate Dam 

Klamath River near 
Seiad Valley 

River Mile 190 128 

Period of Record Used in Analysis 1961- 2009 1913 -1925 
1952 -2009 

Drainage Area (mi2)  4,630 6,940 

Discharge 
(cfs) 

Median Flow 1,370 2,700 

Average Flood 7,978 28,569 

1.5 year return period 4,380 11,000 

2-year return period 6,030 17,600 

5-year return period 10,980 39,960 

10-year return period 15,610 56,540 

25-year return period 21,460 93,400 

50-year return period 26,280 131,000 

100-year return period 31,460 179,300 
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Reclamation (2011) developed a methodology to estimate the discharge required to generate 
Slight Mobilization and Significant Mobilization.  Reclamation (2011) used hydraulic data from 
the HEC-RAS model and sediment data from their surveys to compute the Shield’s parameter 
using equation (4), which is a re-arranged form of the Shield’s relationship shown in equation 
(1): 

ș�ൌ தౝ
൫Ȗs-Ȗ൯ୈఱబ

          (4) 

where: 
� Wg  is the grain shear stress  

Reclamation (2011) computed the grain shear stress using results from the hydraulic modeling 
and methods that are detailed in Appendix J of their report. 

Reclamation (2011) used the Parker Reference Transport method (Parker, 1990) to evaluate 
sediment mobility:  

כ� ൌ ሺୱିଵሻ୯౧
ఘೞቀ

ఛ ఘൗ ቁ
భǤఱ         (5) 

where: 
 s  is the relative specific density 
 qs  is the sediment transport rate 
� Wg  is the grain shear stress 
 Us is the sediment density 
 U� is the fluid density 
 W*  is the dimensionless sediment transport rate. 

The Parker (1990) method replaced incipient motion with a small, but measurable transport rate, 
where W* = 0.002. The Shield’s number that yields W* = 0.002 is called the reference Shield’s 
stress (Tr).  

Reclamation (2011) characterized Slight Mobilization as occurring when hydraulic conditions 
produced a Shield’s parameter equivalent to the reference Shield’s stress (T = Tr). Reclamation 
characterized Significant Mobilization as occurring when hydraulic conditions produced a 
Shield’s parameter equivalent to 1.3 times the reference Shield’s stress (T = 1.3Tr).  

The value of 1.3 is equivalent to the ratio between the Holmquist-Johnson and Milhous (2010) 
movement parameter value of 0.045 (Armor Disturbance) and 0.035 (Surface Flushing). Thus, 
Reclamation’s (2011) slight mobilization is equivalent to the Holmquist-Johnson and Milhous 
(2010) Surface Flushing and Reclamation’s (2011) significant mobilization is equivalent to the 
Holmquist-Johnson and Milhous (2010) Armor Disturbance.  Reclamation (2011) notes 
importantly that sediment transport increases as a continuous function, not a step function. There 
is a continuum of sediment transport movement between conditions where T=Tr and T=1.3Tr 
rather than an abrupt change in transport states. 

Combining the HEC-RAS results with measured substrate characteristics, Reclamation (2011) 
developed estimates of the range of discharges required to achieve Slight Mobilization and 
Significant Mobilization in nine reaches of the Klamath River below Iron Gate Dam. 
Reclamation (2011) allowed for uncertainties in the value of the reference shear stress, creating a 
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spread in discharge estimates. The median mobilization flow estimates are shown in Table 6. 
Reclamation (2011) related the discharge to return period using their frequency analysis (Table 
5). Figures 2 and 3 replicates Reclamation (2011) figures showing the discharge and return 
periods estimates with error bars for initiating Slight Mobilization and Significant Mobilization. 

Reclamation (2011) flow estimates for significant and slight mobilization vary considerably 
between the nine reaches defined in the study. The median flow estimate of 19,100 and 20,000 
cfs required to produce slight mobilization in the reaches from Shasta River to Beaver Creek far 
exceed the median flow estimates for significant bed material mobilization from Bogus Creek to 
the Shasta River. The much higher flow required to initiate sediment mobilization between 
Shasta River and Beaver Creek might be undesirable because they would transport gravels out of 
the reaches located directly below the dam that are sediment starved due to trapping of sediment 
upstream of Iron Gate Dam. Development of environmental flow objectives should account for 
differences in geomorphic controls and sediment transport capabilities between reaches. 

Reclamation (2011) states that the sediment entrainment analysis is not sufficient to predict the 
fraction of sand remaining after an environmental flow event. Such predictions would require 
more information about the surface and subsurface sand fractions as well as the sand supply in 
the reach and would require simulation of the sand budget and bed mixing during the event. 
Reclamation (2011) suggests that future studies of mobilization could be done to quantify the 
flows necessary to accomplish a certain level of sand mobilization in the Klamath River.  
 

Table 6. Median discharges for slight and significant mobilization for Klamath River between 
Bogus Creek and Indian Creek (adapted from Reclamation 2011). 

Reach Slight Bed Material 
Mobilization Median Flow 

Estimate (cfs) 

Significant Bed Material 
Mobilization Median Flow 

Estimate (cfs) 

Bogus Creek (RM 189.6) to  
Willow Creek (RM 185.0) 

9,800 15,900 

Willow Creek (RM 185.0) to 
Cottonwood Creek (RM 182.1) 

10,700 17,200 

Cottonwood Creek (RM 182.1) to 
Shasta River (RM 176.7) 

8,400 13,800 

Shasta River (RM 176.7) to 
Humbug Creek (RM 171.5) 

20,000 33,900 

Humbug Creek (RM 171.5) to Beaver 
Creek (RM 161.0) 

19,100 32,900 

Beaver Creek (RM 161.0) to 
Dona Creek (RM 152.8) 

5,800 10,100 

Dona Creek (RM 152.8) to 
Horse Creek (RM 147.3) 

5,900 9,700 

Horse Creek (RM 147.3) to 
Scott River (RM 143.0) 

6,500 10,400 

Scott River (RM 143.0) to 
Indian Creek (RM 106.8) 

15,300 25,500 
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Figure 2: Slight bed material mobilization flow and return period for reaches downstream of Iron 
Gate Dam. (Reproduced from Figure 5-24, Reclamation, 2011). 

 
Figure 3: Significant bed material mobilization flow and return period on a reach averaged basis 
for reaches downstream of Iron Gate Dam. (Reproduced from Figure 5-25, Reclamation, 2011).
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Comparison of Sediment Entrainment Analyses. Ayres Associates (1999), Holmquist-Johnson 
and Milhous (2010), and Reclamation (2011) used differing approaches to develop estimates of 
sediment entrainment. For purposes of comparison, we equate the Ayres Associates (1999) pool 
flushing flow with Holmquist-Johnson and Milhous (2010) Surface Flushing and Reclamation 
(2011) Slight Mobilization and we equate Ayres Associates (1999) riffle incipient motion with 
Holmquist-Johnson and Milhous (2010) Armor Disturbance and Reclamation (2011) Significant 
Mobilization (Table 7).  We show the mean minimum Reclamation (2011) estimates for the 
Klamath River between Iron Gate Dam and the Shasta River confluence. Discharge thresholds in 
the Klamath River increase significantly downstream in the reach between the Shasta River and 
Beaver Creek reach because of its steep gradient, armor layer composed of immobile large 
cobbles and boulders, and occurrence of bedrock outcrops.   

There is a spread in the estimates due to variances in the methods employed and the dates when 
channel substrate and channel conditions were evaluated, and the specific channel conditions at 
study locations.  

Study Limitations.  The three studies summarized in this technical memorandum provide useful 
estimates of the discharges required to mobilize bed sediment in Klamath River below Iron Gate 
Dam. There are some limitations resulting from the scale and scope of the studies: 

x The Ayres Associates (1999) and Holmquist-Johnson and Milhous (2010) estimates are 
based on a hydraulic analyses that employed a limited number of stream cross sections 
collected at six sites that extended over 171 river miles. Only sites 4, 5, and 6 were used 
to evaluate conditions below Iron Gate Dam. 

x All three studies developed sediment transport estimates using general sediment 
mobilization formulations. The estimates are not calibrated to direct observations of 
sediment transport in the Klamath River below Iron Gate Dam.  

x All three studies used one-dimensional hydraulic models to develop estimates of 
hydraulic variables. The hydraulic variables extracted from the one-dimensional models 
are cross section averages and do not reflect the variability in flow velocities and depth 
across a river cross section, or across a river reach. 

x The studies do not identify the mode of sediment transport (suspended or bedload). 

 

Table 7: Comparison of sediment entrainment discharge estimates 

Sediment 
Entrainment 

State 

Discharge Estimate (cfs) 

Ayres Associates (1999) Holmquist-
Johnson and 

Milhous, 
(2010) 

Reclamation (2011): 
Bogus Creek to Shasta River 

Low High Threshold 
Limit 

Mean 
Minimum  

Mena 
Median 

Mean 
Maximum  

Surface 
Flushing 

5,400 6,600 5,000 6,900 9,600 12,900 

Armor 
Disturbance 

9,800 16,500 11,250 11,200 15,600 20,900 
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Additionally, the three sediment entrainment studies do not provide sufficient information to 
fully specify environmental flows to manage channel sediment. Wohl et al. (2015) and Schmidt 
and Wilcock (2008) recommend managing flow regimes below dams to produce a balanced 
sediment regime. Wohl et al. (2015) defines a balanced sediment regime as present when the 
energy of flow available to transport sediment is balanced by the sediment supply.  Schmidt and 
Wilcock (2008) characterize a balance as occurring when the long-term transport of sediment out 
of a reach is equivalent to the long-term supply into the reach. Environmental flows developed to 
achieve a balanced sediment regime require information on sediment supply to a reach, sediment 
storage within a reach, and the effect of flow regimes on moving sediment out of a reach.  

Additional Studies.  Two additional studies bear mention because they provide the basis for 
further investigations into sediment mobility and developing environmental flow 
recommendations. 

The U.S. Fish and Wildlife Service Arcata Fish and Wildlife Office (AFWO) and Oregon State 
University developed two-dimensional hydraulic models for three study sites in the Klamath 
between the Shasta and Scott Rivers (Wright et al. 2014; Alexander et al. 2016). The models are 
well calibrated and have been combined with statistical modeling for the purpose of analyzing 
distribution of M. speciosa. Modeling was combined with biological and physical observations 
made prior to and following major flows. These models could be adapted to calibrate sediment 
transport estimates and to tie physical outcomes of flushing flows to biological outcomes. Direct 
calibration of the flow required to achieve environmental flow objectives would improve the 
efficiency of potential water releases. 

Malakauskas et al. (2013) performed flume experiments to evaluate flow requirements for 
dislodging M. speciosa. Their results identified shear velocity thresholds for dislodgement. This 
is another opportunity to directly relate measurable physical flow requirements to biological 
goals for disrupting M. speciosa. 

Vegetation Disturbance and Geomorphically Effective Flow.  Wolman and Gerson (1978) 
defined geomorphic effectiveness in terms of the ability of an event to alter the shape or form of 
the landscape. With respect to rivers, geomorphically-effective floods are described as creating a 
disturbance in the equilibrium river form (e.g., channel widening) that is followed by a recovery 
period where the channel readjusts to an equilibrium condition. Costa and O’Connor (1995) 
defined the energy produced by geomorphically-effective floods as a function of stream power 
(the product of the unit weight of water, discharge and energy slope) and flood duration for 
discharges above the incipient motion threshold for bed movement.  

Floods are important mechanisms for maintaining channel form on rivers, including the Klamath 
River. During extended low-flow periods, riparian vegetation encroaches onto bar surfaces. Once 
riparian vegetation is established, it repeats a cycle of sediment trapping and channel narrowing 
and further encroachment of riparian vegetation into the channel (Ayres Associates 1999). Large, 
less-frequent floods of approximately a 10-year return period magnitude rejuvenate the Klamath 
River channel by reworking gravels on riffles, eroding channel banks and re-widening the 
channel, and removing substantial amounts of aquatic vegetation in the reach between Iron Gate 
Dam and the Scott River (Ayres Associates, 1999).  

Holmquist-Johnson and Milhous (2010) estimated the threshold for general Armor Layer 
Movement at 15,000 cfs. Ayres Associates (1999) estimated the discharge required to rework 
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gravel on riffles at between 9,800 and 16,500 cfs in the Klamath River between Iron Gate Dam 
and Seiad Valley. Ayres Associates (1999) suggested that discharges of approximately ten-year 
return period were required to rejuvenate the channel. Reclamation (2011) reported the ten-year 
return period discharge of 15,610 cfs as the approximate discharge needed to rejuvenate the river 
bed in the Klamath River below Iron Gate Dam.  

We classify discharges that exceed 15,000 cfs in the Klamath River below Iron Gate Dam as 
geomorphically effective flows. This is an approximate estimate, but one which provides a 
general order of magnitude for a flow that will induce channel migration and create diverse 
geomorphic surfaces. Geomorphically effective flows remove accumulated riparian and aquatic 
vegetation, widen the channel where vegetation encroachment has narrowed the channel, and 
sort the gravel armor layer and substrate layer. The amounts of work done by geomorphically 
effective flows are dependent on duration and magnitude of discharges above the threshold value 
where Armor Disturbance occurs. After a geomorphically effective flow event, vegetation 
recovery, vegetation encroachment, and channel narrowing occur until the next geomorphically 
effective flow occurs. 

Other Environmental Flow Considerations.  There are several features of environmental flow 
releases for the Klamath River that require analysis. 

Ramping Rates. Ramping rate is the rate of change in water flow released from a dam. Whiting 
(2002) notes than implementation of ramping rates in environmental flows are poorly addressed. 
Ramping rates that drop too rapidly can cause fish stranding and bank failures. Ramping rates 
that rise too quickly can create safety issues. Ramping rates can also be adjusted to meet other 
environmental flow objectives. For example, the Trinity River Restoration Program adjusts their 
ramping rates on environmental flow releases to encourage development of riparian vegetation.  

Timing of Flows.  Timing of environmental flows should consider how to minimize impacts to 
fish populations while identifying optimal times that flow may provide benefits, such as 
disrupting M. speciosa, in the case of the Klamath River. Timing should also consider how dam 
releases can interact to augment unregulated flood flows on local tributaries to cleanse fan 
deposits at tributary mouths to improve access by upstream migrant fish. 

Duration of Flows.  More analysis is required to evaluate the duration and shape of an 
environmental flow hydrograph. The duration should address how much sediment is available 
for transport and how much flow is required to cleanse the system. Specifying flow duration 
requires developing better information for implementing a balance sediment regime (Wohl et al. 
2015) in the reaches of the Klamath River below Iron Gate Dam. 

Need for Calibration.  Monitoring and observation of bed mobility during flow releases are 
required to calibrate sediment and hydraulic assessments. Direct calibration methods allow for 
estimates of volume of sand and gravel that are mobilized (Kondolf and Wilcock (1996). 
Calibration work should be combined with monitoring observations of biological responses 
similar to the work of Alexander et al. (2016).  

Sediment Mobilization Flows at Klamath River below Iron Gate Dam.  In this section, we 
examine the occurrence of sediment mobilization flows for the Klamath River below Iron Gate 
Dam since construction of the dam in 1962. We downloaded daily-mean flow records from the 
USGS National Water Information System for USGS gage 11516530 Klamath River below Iron 
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Gate Dam for the period October 1, 1964 to September 28, 2016. Data are reported on a Water 
Year (WY) basis, which extends from October 1 to September 30 for all calendar years. 

Occurrence of Sediment Mobilization Flows. We plotted the long-term hydrograph for the 
Klamath River below Iron Gate Dam from WY 1964 through WY 2016 with the discharge limits 
for the six substrate mobilization states defined in Table 2, as shown in Figure 4. The discharge 
limits are based on the sediment mobilization limits developed using the Holmquist-Johnson and 
Milhous (2010) and Milhous (1998) studies (Table 6). Although, the discharge estimates 
presented in Table 6 are at the lower range of the three sets of sediment mobilization estimates 
previously discussed, we chose to use the Holmquist-Johnson and Milhous (2010) and Milhous 
(1998) set because it is the only set that establish discharge ranges for all sediment mobilization 
states listed in Table 6. These should be seen as a conservative estimate of the flows required to 
mobilize sediment. 

A visual analysis of Figure 4 shows that geomorphically-effective flow events (i.e., discharge > 
15,000 cfs) are rare, occurring only five times between WY 1964 and WY 1997. Armor 
disturbing events are slightly less rare, occurring ten times between WY 1964 and WY 1997.  
The Klamath River below Iron Gate Dam has not experienced a geomorphically-effective or 
armor-disturbing event since the January, 1997 spill event. Surface Flushing and Depth Flushing 
events were common prior to WY 2000. Since WY 2000, Depth Flushing events occurred only 
during high runoff events in winter 2006 and during a controlled spill event in March 2016 
(Figure 3). 

Duration of Sediment Mobilization Flows.  Because the effectiveness of sediment mobilization 
flows are a function of both sediment mobilization capability and the duration of flows capable 
of mobilizing sediment (Costa and O’Connor 1995), we evaluated the duration of sediment 
mobilization flows over time. We plotted the number of days per Water Year that daily-mean 
flows in the Klamath River below Iron Gate Dam fell in the range of a substrate mobilization 
state that transported sediment (Figure 4).  We observed that the pattern of sediment mobilization 
can be split into two periods: (1) the period WYs 1964 to 1999, when sediment mobilization 
flows were common and (2) the period WYs 2000 to 2016 when sediment mobilizations flows 
were rare. From WYs 1964 to 1999, the average cumulative duration of Surface Flushing was 
greater than 22 days per water year. From 2000 to 2016, sediment mobilization flow occurred in 
only five of the 17 water years; and the cumulative duration of Surface Flushing flow exceeded 
five days in only one water year.  We conclude that the effectiveness of sediment mobilization 
flows in the period WYs 2000 to 2016 substantially dropped from the period WYs 1964 to 1999. 

Frequency of Immobile Bed Conditions.  The Immobile Bed sediment mobility state is estimated 
to occur for flow rates of 2,500 cfs or less at the Klamath River below Iron Gate Dam. Flows 
released from the Iron Gate Dam carry suspended materials consisting of mineral content and 
organic material originating from in-reservoir algal blooms (U.S. Department of Interior and 
California Department of Fish and Game, 2012). During Immobile Bed conditions, suspended 
mineral sediment and organic materials released from Iron Gate Dam can settle and accumulate 
on the bed and are not re-suspended until the occurrence of flushing flows. Increase in the areas 
of fine-grain sediment and organic material deposits on the bed and channel margins is a concern 
because high densities of M. speciosa have been commonly observed on fine sediments that are 
most prone to mobilization. In addition, riparian and aquatic vegetation can colonize fine 
sediments, further narrowing the channel and degrading fish habitat conditions (USFWS and 
HVT 1999).  
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Immobile Bed conditions persisted during WYs 2000-2016, while immobile conditions were less 
frequent in WYs 1964-1999 (Figure 5).  For 10 of the 17 years in the period WYs 2000-2016, 
Immobile Bed conditions persisted for over 90% of the year. In the period WYs 1964 -1999, 
Immobile Bed conditions persisted over 90% of the year in only eight of the 36 years.  

Sequencing of Sediment Mobilization Flows.  The occurrence of Surface Flushing flows in 
natural rivers is a frequent event. Flows that reach or exceed the top of bank (i.e., the bankfull 
flow) occur on a frequency of one to two years (Leopold, 1994). Dunne and Leopold (1978) 
define bankfull stage as the stream level that corresponds to the discharge at which channel 
maintenance is most effective. Schmidt and Potyondy (2004) employed 80% of the 1.5 year 
return period discharge as a first approximation of the Surface Flushing flow. Robinson (2007) 
recommended a two-year return period discharge as a first approximation of the Surface 
Flushing flow for sediment supply limited streams in Oregon. Note that the two-year return 
period discharge for the Klamath River below Iron Gate Dam (6,030 cfs) is in the range of 
estimates for sediment flushing flows listed in Table 7. 

Effective channel maintenance flow regimes possess flows of sufficient duration and frequency 
to maintain channel morphology (Schmidt and Potyondy, 2004). Lack of sufficient flows causes 
loss of channel capacity. The lack of sufficient duration and frequency of flows in managed 
systems is also detrimental to system ecology (Annear et al 2004).  Poff et al. (1997) attributes 
flow stabilization (i.e., maintenance of a stable flow without interruption by flooding events) as a 
cause of overall reduction of biological diversity and increases in presence of invasive species. 

In the period WYs 1964 to 1999, the duration between Surface Flushing events below Iron Gate 
Dam was typically one to two years (Figure 6). There were two occasions, corresponding to a 
drought periods in the late 1980s and early 1990s, when the duration between Surface Flushing 
events reached almost three years and four years. The frequency of Surface Flushing events in 
the period WYs 1964 to 1999 is consistent with channel maintenance needs of natural streams. 
Since 2000, however, there have been three occasions when the duration between flushing events 
was approximately five years.  

Between WYs 1964 and 2000, there were five geomorphically effective events (including the 
December 1964 flood) for the Klamath River below Iron Gate Dam (Figure 7).  Duration 
between events ranged between two and 14 years. As of the end of WY 2016, there has not been 
a geomorphically effective event since 1997, a period approaching 20 years. Geomorphically 
effective flow events that remove vegetation encroachment and rejuvenate the channel used to be 
common, but are now rare.  
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Figure 4: Daily-mean flow in cfs for Klamath River below Iron Gate Dam with substrate mobilization states. See 
Table 3 for definition of substrate mobilization states, Water Years 1964-2016.  

25,000 – 12/22/1964 
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Figure 5: Duration of sediment mobilization flows in days per Water Year in the Klamath River below Iron Gate 
Dam Water for Water Years 1964-2016.   
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Figure 6: Percentage of Water Year Immobile Bed conditions occur in the Klamath River below Iron Gate Dam for 
Water Years 1964 -2016.  
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Figure 7: Time in years since occurrence of Surface Flushing flows in the Klamath River below Iron Gate Dam, 
Water Years 1964-2016.  
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Figure 8: Time in years since occurrence of geomorphically effective flows in the Klamath River below Iron Gate 
Dam, Water Years 1964-2016. 
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Summary Guidelines.  

x Environmental flows are developed by river managers to mitigate the detrimental impacts 
of dams and water diversions on river form and ecological functions. Environmental flow 
regimes designed to induce geomorphic changes are broadly divided into two categories, 
sediment maintenance or "flushing flows” used to modify substrate composition and 
channel maintenance flows intended to maintain channel form and floodplains. 

x In developing environmental flow regimes, it is important to recognize conflicts in 
objectives and constraints on flow releases.  

x There are three contemporary studies that estimated sediment transport thresholds in the 
Klamath River below Iron Gate Dam 

x The sediment entrainment threshold estimates reported in the three studies varied due to 
differences in study methods employed and the dates when channel substrate and channel 
conditions were evaluated.  

x Ayres Associates (1999) concluded that floods of approximately 10-year return period 
magnitude rejuvenate the Klamath River channel by reworking gravels on riffles, eroding 
channel banks, re widening the channel, and removing substantial amounts of aquatic 
vegetation in the reach between Iron Gate Dam and the Scott River.   

x The 1.5-, 2-, and 10-year return period for the Klamath River below Iron Gate Dam was 
estimated by Reclamation (2011) to be 4,389, 6,030, and 15,610 cfs, respectively.   

x The 10-year return period of 15,610 cfs reported by Reclamation (2011) is consistent 
with the findings of Holmquist-Johnson and Milhous (2010) who estimated the threshold 
for general Armor Layer Movement to be 15,000 cfs and that of Ayres Associates (1999) 
who estimated the gravel mobilization on riffles to occur between 9,800 and 16,500 cfs 
for the reach between Iron Gate Dam and Seiad Valley.  

x We classify discharges that exceed 15,000 cfs in the Klamath River below Iron Gate Dam 
as geomorphically effective flows, which are occasional high flows required to maintain 
channel form and reduce riparian encroachment. 

x Other important considerations in flow include ramping rates, timing, duration, and 
monitoring and calibration.   

x From 1964 to 1999, the average cumulative duration of Surface Flushing flows exceeded 
22 days per water year. From 2000 to 2016, the average cumulative duration of Surface 
Flushing flow exceeded five days in only one water year and no sediment mobilization 
flows occurred in 12 of the 17 water years.   

x At flow releases less than 2,500 cfs below Iron Gate Dam, Immobile Bed conditions exist 
that allow suspended sediments to settle and accumulate on the bed, which are not re-
suspended until flows that generate Surface Flushing occur. 

x Growth of fine sediment deposits on the bed and channel margins is a concern because 
high densities of M. speciosa have been observed in such deposits.  In addition, riparian 
and aquatic vegetation can colonize fine sediments, further narrowing the channel and 
degrading fish habitat conditions such as what has been documented on the Trinity River.  
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x From 1964 to 1999, the time between Surface Flushing events below Iron Gate Dam was 
typically 1-2 years, which is consistent with channel maintenance needs of natural 
streams reported in the literature. Since 2000, there have been three occasions when the 
duration between Surface Flushing events approached or exceeded 5 years. 

x Between 1964 and 2000, 5 geomorphically-effective events occurred on the Klamath 
River below Iron Gate Dam, with the duration between events ranging between 2 to 14 
years.  There has not been a geomorphically-effective flow event, the events that remove 
vegetation encroachment and rejuvenate the channel, since 1997, in a period approaching 
20 years.  
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FROM:  Nicholas A. Som and Nicholas J. Hetrick, Arcata Fish and Wildlife Office, and 

 Julie Alexander, Oregon State University  

SUBJECT: Response to Request for Technical Assistance – Polychaete Distribution and 
Infections 

DATE:   September 20, 2016 

 

Purpose.  The Arcata Fish and Wildlife Office (AFWO) Fisheries Program is working with its 
scientific co-investigators to develop a series of four technical memorandums that summarize 
recent findings of studies that contribute to our current understanding of Ceratanova shasta (syn 
Ceratomyxa shasta) infections in the Klamath River, in response to requests for technical 
assistance from the Yurok and Karuk tribes. Each of the topics addressed in the four technical 
memorandums: 1) geomorphic channel conditions and flow, 2) polychaete distribution and 
infections, 3) actinospore and myxospore concentrations, and 4) prevalence of C. shasta 
infections in juvenile and adult salmonids, are identified in a conceptual model diagram (Figure 
1) taken from Foott et al. (2011), and as discussed with the requesting tribes.  The intent of the 
technical memorandums is to provide managers with a contemporary understanding of the state 
of the science with regard to the C. shasta in the Klamath River, and to provide a scientific basis 
to inform and support resource management decisions. In this technical memorandum, we 
summarize the state of the science regarding the infection and mortality experience of salmonids 
exposed to C. shasta in the Klamath River. 

Background.  High infection rates by the myxozoan parasite C. shasta have been documented in 
emigrating juvenile salmon populations during spring and early summer in the Klamath River 
(Foott et al. 1999; Nichols and Foott 2006; True et al. 2016; among others), which have been 
linked to population declines in fall Chinook Salmon (Fujiwara et al. 2011, True et al. 2013).  
While native salmonids exposed to low doses of the parasite exhibit some degree of resistance 
(Ching and Munday 1984; Bartholomew et al. 2001), they can become overwhelmed by high 
infectious doses that result in a diseased state and cause mortality (Ratliff 1981; Ching and 
Munday 1984; Bartholomew 1998; Stone et al. 2008).  Fish that display clinical signs of C. 
shasta infection are also likely to be more prone to mortality because of increased susceptibility 
to other pathogens such as Parvicapsula minibicornis (Figure 2), to predation, and as a result of a 
compromised osmoregulatory system that is essential for successful ocean entry (S. Foott 
personal communication).   
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Figure 1. Conceptual model for variables that influence infection and mortality of juvenile 
Chinook Salmon. with µt being the mortality rate of infected juvenile salmon, estimated from 
weekly actinospore concentrations in water samples. (taken from Foot et al. 2011). 

 

Figure 2.  The life cycle of Ceratomyxa shasta and Parvicapsula minibicornis (graphic provided 
with permission from J. Bartholomew, Oregon State University).  Manayunkia speciosa is a 
small freshwater polychaete worm (3-5 mm in length) and intermediate host of both parasites. 
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The parasite C. shasta is endemic to the Klamath Basin and is assumed to have co-evolved with 
the different species of salmonids it infects.  Coevolution results in parasites that are in dynamic 
equilibrium with their hosts and low virulence, assuming continued environmental variation 
under which this equilibrium evolved (Toft and Aeschilimann 1991; Esch and Fernandez 1993).  
When environmental conditions are significantly altered, however, the change will most often 
favor the parasite because of its shorter generation time and greater genetic variation as 
compared to the host (Webster et al. 2007).  In general, the parasite adapts more quickly to 
environmental change than the host, causing the parasite-host equilibrium to shift out of balance 
(Thompson 1994).  This imbalance can be expressed as an elevated prevalence of host infections 
over naturally-occurring background or equilibrium levels, which is consistent with the 
abnormally high infection levels observed in juvenile salmon in the Klamath River during some 
years.   

The life cycle of C. shasta is complicated and involves salmonids and a freshwater polychaete 
Manayunkia speciosa as alternate hosts, and two microscopic waterborne spore stages 
(Bartholomew et al. 1997, Meaders and Hendrickson 2009, Figure 2).  Actinospores develop 
within infected polychaete worms that are later released into the water column where they may 
encounter and infect adult and juvenile salmonids.  Clinical signs of the disease state exhibited 
by infected salmonids include necrosis of intestinal tissue that can be accompanied by a severe 
inflammatory reaction (enteronecrosis) and subsequent death (Bartholomew et al. 1989).  The 
polychaete invertebrate host is necessary for completion of the life cycle and neither horizontal 
(fish to fish), or vertical (fish to egg) transmissions have been documented under laboratory 
conditions.  Myxospores develop within infected salmonids and are released into the 
environment.  After release, myxospores may be consumed by and infect polychaete worms, thus 
completing the life cycle.   

The complexity of the C. shasta life cycle may lend itself to a variety of management approaches 
because actions can be tailored to target the different hosts or parasite spore stages, thus arresting 
the life cycle.  Of particular interest, are aspects of the C. shasta life cycle that are susceptible to 
alteration via management alternatives (Figure 1). Given the nature of the parasite’s life cycle, 
disruption of even a single element of the cycle could have profound impacts on survival of 
juvenile salmonids in the Klamath River.  

Polychaete Ecology.  Morhpological (e.g., body shape, structures for attachment), physiological 
and behavioral adaptations enable aquatic invertebrates to feed, grow, reproduce, and maintain 
productive populations in a constantly moving environment (Vogel, 1996).  The polychaete 
worm M. speciosa is specifically adapted to life as a semi-sessile benthic invertebrate. 
Morphology consists of three body regions including the anterior end composed of the branchial 
crown, prostomium and peristomium, the thoracic region composed of 8 serially-repeated 
segments, and the posterior end composed of the pygidium (Thorp and Rogers 2015). 
Manayunkia speciosa inhabit flexible tubes which they construct from mucus, sand, and silt. The 
tubes are attached to substrate, allowing M. speciosa to suspension feed in the flowing water 
column by extending its branchial crown structure (“tentacles”) out of the tube in order to 
contact and ingest food particles. A series of hooks on the posterior end of the organism 
facilitates attachment of the worm to the inside of the tube.  

Three types of feeding behavior have been reported for the genera Manayunkia: deposit feeding, 
suspension feeding, and secondary suspension feeding (Lewis 1968).  M. speciosa has been 
reported in the literature as being suspension-type feeders (Stocking and Bartholomew 2007).  
Additionally, Stocking and Bartholomew (2007) observed populations of M. speciosa “freely 
roaming the sediment” at the mouth of the Williamson River in the Upper Klamath River Basin.  
This diversity in habitat use and flexibility in feeding behaviors contribute to M. speciosa being 
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able survive under various environmental and nutrient availability conditions (Hendrickson et al. 
2008), found in still-water depositional habitats, slow flowing habitats such as lake reservoir 
inflows and outflows, and lotic habitats including pools, eddies, riffles, and runs). 

Knowledge of the reproduction and development of M. speciosa is fairly limited. The sexes are 
separate (dioecious) and non-feeding larvae are brooded in the maternal tube with the adult 
worm (Leidy 1883). Males have a dorsal sperm duct and females have a sperm storage structure 
located in the radiolar crown (Holmquist 1973, Rouse 1995). Eggs develop in females 
asynchronously in the coelem (Eckelbarger 2005) and reproduction typically peaks in spring to 
early summer as temperatures increase (Hendrickson et al. 2008, Willson et al. 2010, Alexander 
et al., personal communication).  Ceratonova shasta infections are not commonly observed in 
sexually mature individuals (male or female) and infection is not thought be transmitted either 
vertically or horizontally among polychaetes. Progeny are reared in the maternal tube until they 
reach approximately 1 mm (Willson et al. 2010, Schloesser et al. 2016), which suggests they are 
not feeding independently (and thus not susceptible to infection by C. shasta) until they abandon 
the maternal tube (Alexander et al., personal communication).  

Distribution and Habitat.  Though previous work suggested that the distribution of M. speciosa 
is influenced by substrate (Stocking and Bartholomew 2007, Malakauskas and Wilzbach 2012) 
and a limited range of flow conditions (Jordan 2012), several recent studies have attempted to 
isolate how hydraulics and substrate may interact to influence the distribution of M. speciosa. 
Malakauskas et al. (2013) performed a series of laboratory flume experiments in which the 
stability and texture of substrates were varied across flume water velocities. They observed that 
dislodgement of M. speciosa increased with increasing water velocities and decreasing substrate 
stability, and concluded that higher flows could directly influence the distribution of polychaetes 
by restricting habitat use to stable substrates. They also concluded that altered flows targeting 
mobile substrates could effectively dislodge M. speciosa from readily entrained substrates, but 
noted that the polychaetes exhibited attachment abilities similar to taxa found in higher-gradient, 
rapidly-flowing environments, and that M. speciosa could potentially move to lower velocity 
sections of stable substrates (e.g., behind rock outcroppings) during high flow events.  The 
ability of some polychaetes to persist after high flow events (Alexander et al. 2014) complicates 
our ability to predict the effectiveness of pulse flow events that may be targeted to scour 
polychaetes. 

Alexander et al. (2016) implemented a designed study to assess how hydraulic conditions 
interact with substrate and relate to the distribution of M. speciosa in the Klamath River.  This 
work coupled field sampling (measurements taken during summer base-flow periods when 
sampling was feasible) with the development of 2-dimensional hydrodynamic models (2DHMs, 
Wright et al. 2014) that allowed predictions of depth and velocity at discrete riverine locations 
over a range of discharges. Results of this study showed that the distribution of polychaetes is 
correlated with hydraulic variables occurring during the water year’s winter or spring peak 
discharge event.  Applications of the 2DHM to peak flows occurring each in 2012, 2013, 2014, 
and 2016 all show a consistent pattern: increasing peak discharge is associated with decreases in 
predicted weighted-useable area (WUA) as shown in Table 1. We note, however, that 2DHM 
predictions at the peak discharges of 2016 should be taken cautiously as the 2DHMs were 
calibrated and validated to discharges near 8,500 cfs (Wright et al. 2014). Predictions made 
under discharges above 12,000 cfs represent a considerable extrapolation beyond the calibration 
bounds of the model.  
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Table 1. Weighted-usable-area (WUA) for M. speciosa habitat at 3 sites in the Klamath River as 
predicted by coupling the peak discharge (Q) model of Alexander et al. (2016) with depth and 
velocity predictions from the 2DHM of Wright et al (2014). “T” represents the Tree of Heaven 
site (river kilometer (rkm) 281; 350 m in length), “B” represents the site just upstream of Beaver 
Creek (rkm 264; 550 m in length), and “C” represents the site near the Community Center 
grange (rkm 259; 850 m in length). Discharge values are in cubic feet per second, and WUA 
values are units of probability-weighted square-meters. 

 

Site Year Peak Q 
(cfs)  

WUA  

T 2014 2154 2867 
2013 2755 2797 
2012 4520 2543 
2016 12,148 1979 

B 2014 2225 6717 
2013 2825 6551 
2012 4697 5975 
2016 12,395 4552 

C 2014 2331 6277 
2013 2931 6009 
2012 5015 5491 

  2016 12,960 3633 
 

 

The sampling design utilized by Alexander et al. (2016) also lent to the investigation of 
polychaete distribution dynamics by re-sampling specific geo-referenced locations in subsequent 
years. The main data for fitting the predictive statistical model was collected in 2012. In 2013, a 
largely independent (i.e., compared to the 2012 locations) data set was collected to evaluate the 
predictive performance of the statistical model, and so very few locations were resampled. 
However, many of the 2013 sample locations were resampled in 2014 and again in 2016. Of 
specific the locations sampled in 2013, 208 were again sampled in 2014. Of the locations 
sampled in 2014, 286 were again sampled in 2016. These repeated sampling locations allow us 
to look at changes in the density of polychaetes over time, and potentially relate changes to 
hydraulic conditions. Although the repeat sampling data are currently under analysis and write-
up, we provide a summary of their results here. Between the 2013 and 2014 sampling period the 
peak discharge out of Iron Gate Dam (IGD) was 1,890 cfs, and annual peaks in 2015 and 2016 
were 3,580 cfs and 11,200 cfs, respectively. 

At each sampling location, a relative measure of polychaete density was assessed and recorded, 
with ordinal values of 0 (no polychaetes), 25, 50, 75, and 100 representing percent polychaete 
cover. To evaluate potential changes over each time period, we took the difference between the 
percent cover values recorded at the beginning and end of the period such that a larger percent 
cover at the end of the time period would indicate an increase.  We note that our sampling was 
initially designed to capture the full range of hydraulic conditions at the Klamath River sites 
where data was collected. As such, there were a large number of samples taken and replicated at 
locations learned to be well outside the bounds of suitability for M. speciosa. Therefore, many 
sampling locations that were initially observed as having zero percent cover remained void of 
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polychaete cover across the sample periods, resulting in no change in percent cover (Table 2).  
Between the 2013 and 2014 samples, with an IGD peak discharge of only 1,890 cfs, locations 
more frequently increased than decreased in percent cover across all substrate types. The 
opposite was observed for samples collected in 2014 and again in 2016, where decreases were 
more commonly observed than increases across all substrate types (Table 2), as shown visually 
in Figure 3. A likely mechanism for the higher frequency of observed decreases in percent cover 
across sampled locations is scour and bed mobility resulting from the peak discharge event of 
11,200 cfs that occurred in March 2016. Notably, increases detected from 2014 to 2016 were 
largely limited to shallow, marginal sand habitat (sandy deposits near river banks). One 
explanation for this result is that polychaetes disturbed during the high discharge event of March 
2016 had settled in these areas by July when sampling occurred.  Polychaetes were no longer 
observed in these locations during subsequent sampling (August 2016, J Alexander OSU pers. 
comm.). 

Infection Prevalence.  The infection prevalence of polychaetes in the Klamath River is less 
understood than polychaete distribution. However, several studies and ongoing monitoring 
efforts (conducted by Oregon State University, Yurok Tribal Fisheries) have measured incidence 
of infection among sampled polychaetes. Spatial and temporal (within and among years) 
variation in prevalence of infection among polychaete host assemblages creates a very context 
dependent picture that requires further study. Variation may be explained in part by spawning 
adult salmon abundance, known to bring C. shasta to the sections of river directly downstream of 
Iron Gate Dam, and other unknown factors contributing to myxospore production, survival and 
availability for infecting polychaetes. 

 

 

Table 2. Change in percent cover over two different time periods summarized across sampling 
sites and within each substrate type. “B/B” represents bedrock and boulder substrates, and “S/S” 
represents sand and silt substrates.  Numbers represent, for each substrate, the proportion of 
locations that decreased, did not change, or increased in percent cover of polychaetes between 
the beginning and end of the specified time period. Peak flow between sampling periods is 
parenthetically noted. 

Time Period   Change   Substrate 
 (peak discharge cfs)      B/B     Cobble    Gravel    S/S 
2013-2014  
(1,890 cfs) Decrease 15% 6% 0% 0% 
 No Change 36% 75% 78% 78% 
 Increase 49% 19% 22% 22% 

2014-2016  
(11,200 cfs) Decrease 59% 20% 29% 25% 
 No Change 38% 78% 71% 59% 
  Increase   3% 2% 0% 16% 
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Figure 3.  Split screen picture of an identical rock in the mainstem Klamath River taken in 2014 
(left) and in 2016 (right) following the March 2016 peak release of 11,200 cfs from Iron Gate 
Dam.   

 

Generally, myxozoan infection prevalence tends to be very low (0.1-2.0%) in naturally exposed 
invertebrate host populations (Zendt and Bergersen 2000, Ozer et al. 2002). Prevalence of C. 
shasta infection is also typically low in Klamath River polychaetes, but zones or patches of high 
infection prevalence have been described. For example, Stocking and Bartholomew (2007) 
reported 8.24% in one population sampled near the I-5 rest area, downstream from Iron Gate 
Dam.  If factors resulting in these potential focal centers of infection could be identified, then 
management actions could potentially be targeted. 

The sampling associated with Alexander et al. (2016) may provide some insight into the 
distribution of polychaetes prone to infection. To validate the relative abundance measure 
recorded at all sampling locations, a subset of locations were selected as validation samples, 
whereby all benthic material was collected and a more precise enumeration of polychaetes was 
conducted, as well as an assessment to diagnose the prevalence of C. shasta infections among the 
subsampled polychaetes.  Though these data are still under preparation and formal analysis, 
graphical evidence suggests that infected polychaetes exhibit a smaller range of peak-flow 
discharge depths and velocities than the general population of polychaetes distributed throughout 
the infectious zone of the Klamath River (Figure 4). The preliminary findings of this on-going 
study also suggest that management actions targeted to reduce the impact of C. shasta on native 
salmonids of the Klamath River may not need to target the hydraulic habitat preferences of all 
polychaetes. 

There is evidence from sampled polychaetes that the prevalence of infection is correlated with 
peak flow regime. Following the 2006 peak flow event (12,400 cfs at IGD), Alexander (2014) 
reported maximum prevalence of infection in polychaetes of 0.17-0.35% in populations sampled 
from June-September. Following moderate peak discharges (4,380 cfs in 2004; 5,700 cfs in 
2011; measured at IGD), maximum infection prevalence reached 4.96% (Stocking and 
Bartholomew 2007) and 5.38% (Jordan 2012), respectively. Additionally, preliminary data 
shows that the highest polychaete prevalence of infection on record (10%, Alexander in prep.) 
was observed in drought years of 2014 and 2015 (peak IGD discharges of 1,890 and 3,580, 
respectively). 
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Figure 4.  Infected (filled shapes) and uninfected (open shapes) polychaete host assemblages 
related to the peak-flow water depths and velocities as predicted by the 2-dimensional 
hydrodynamic model of Wright et al. (2014), and assessed under the sampling design of 
Alexander et al. (2016). Note that symbols in this figure reference only locations of polychaete 
presence and do not represent the full suite of depth and velocity combinations considered in the 
sampling design of Alexander et al. (2016). 

 

Summary Guidelines.   
x The polychaete M. speciosa has been documented as the obligate intermediate host for 

the parasite C. shasta.   
x Polychaetes in the Klamath River have been documented to be sessile suspension feeders 

and may also have flexibility to feed on organic matter in deposited sediments.   
x Polychaete reproduction typically peaks in spring to early summer, coinciding with 

increasing water temperatures.   
x Studies indicate that dislodgement of M. speciosa increases with increasing water 

velocities and decreasing substrate stability.  
x Results of 2-D hydrodynamic model runs predict decreasing WUA of suitable polychaete 

habitat with increasing discharge.   
x Results of repeat samples at specific locations in the Klamath River indicate a decrease in 

M. speciosa following the March 2016 peak discharge event of 11,200 cfs.   
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x Evidence suggests that the prevalence of C. shasta infection in polychaetes is negatively 
correlated with the peak flow regime.  

x Preliminary results indicate that infected polychaetes are more likely to occur within a 
smaller range of peak-flow depths and velocities than the general population, with 
infected polychaetes more associated with deeper and lower-velocity depositional 
habitats.   
 

Key Questions.  There are several aspects regarding the role of M. speciosa in the life-cycle of C. 
shasta that remain unknown, and that could help inform how the disease cycle is completed in 
the Klamath River. For instance, exactly when and how the infections occur, and if infection 
differs by parasite genotype, via suspension or deposit feeding, etc. would help inform the 
transmission mechanism and could help evaluate the potential efficacy and timing of pulse flow 
events/managed flow events. Additionally, how infection and genotype may affect the life span 
and survival of M. speciosa remains a key question.   
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Technical Memorandum 

 

TO:  Dave Hillemeier, Yurok Tribal Fisheries, and  

 Craig Tucker, Karuk Department of Natural Resources 

FROM:  Nicholas A. Som and Nicholas J. Hetrick, Arcata Fish and Wildlife Office 

SUBJECT:  Response to Request for Technical Assistance – Ceratonova shasta Waterborne  
 Spore Stages 

DATE:  September 23, 2016 
 

Purpose.  The Arcata Fish and Wildlife Office (AFWO) Fisheries Program is working with its 
scientific co-investigators to develop a series of four technical memorandums that summarize 
recent findings of studies that contribute to our current understanding of Ceratanova shasta (syn 
Ceratomyxa shasta) infections in the Klamath River, in response to requests for technical 
assistance from the Yurok and Karuk tribes. Each of the topics addressed in the four technical 
memorandums: 1) geomorphic channel conditions and flow, 2) polychaete distribution and 
infections, 3) actinospore and myxospore concentrations, and 4) prevalence of C. shasta 
infections in juvenile and adult salmonids, are identified in a conceptual model diagram (Figure 
1) taken from Foott et al. (2011).  The intent of the technical memorandums is to provide 
managers with a contemporary understanding of the state of the science with regard to the C. 
shasta in the Klamath River, and to provide a scientific basis to inform and support resource 
management decisions. In this technical memorandum, we summarize the state of the science 
regarding the waterborne spore stages of the parasite and how they infect the salmonid (via 
actinospores) and benthic invertebrate (via myxospores) hosts in the Klamath River.  

Background.  High infection rates by the myxozoan parasite C. shasta have been documented in 
emigrating juvenile salmon populations during spring and early summer in the Klamath River 
(Foott et al. 1999; Nichols and Foott 2006; True et al. 2016; among others), which have been 
linked to population declines in fall Chinook Salmon (Fujiwara et al. 2011, True et al. 2013).  
While native salmonids exposed to low doses of the parasite exhibit some degree of resistance 
(Ching and Munday 1984; Bartholomew et al. 2001), they can become overwhelmed by high 
infectious doses that result in a diseased state and cause mortality (Ratliff 1981; Ching and 
Munday 1984; Bartholomew 1998; Stone et al. 2008).  Fish that display clinical signs of C. 
shasta infection are also likely to be more prone to mortality because of increased susceptibility 
to other pathogens such as Parvicapsula minibicornis (Figure 2), to predation, and as a result of a 
compromised osmoregulatory system that is essential for successful ocean entry (S. Foott 
personal communication).   
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Figure 1. Conceptual model for variables that influence infection and mortality of juvenile 
Chinook Salmon. with µt being the mortality rate of infected juvenile salmon, estimated from 
weekly actinospore concentrations in water samples. (taken from Foot et al. 2011). 

Figure 2.  The life cycle of Ceratomyxa shasta and Parvicapsula minibicornis (graphic provided 
with permission from J. Bartholomew, Oregon State University).  Manayunkia speciosa is a 
small freshwater polychaete worm (3-5 mm in length) and intermediate host of both parasites. 
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The parasite C. shasta is endemic to the Klamath Basin and is assumed to have co-evolved with 
the different species of salmonids it infects.  Coevolution results in parasites that are in dynamic 
equilibrium with their hosts and low virulence, assuming continued environmental variation 
under which this equilibrium evolved (Toft and Aeschilimann 1991; Esch and Fernandez 1993).  
When environmental conditions are significantly altered, however, the change will most often 
favor the parasite because of its shorter generation time and greater genetic variation as 
compared to the host (Webster et al. 2007).  In general, the parasite adapts more quickly to 
environmental change than the host, causing the parasite-host equilibrium to shift out of balance 
(Thompson 1994).  This imbalance can be expressed as an elevated prevalence of host infections 
over naturally-occurring background or equilibrium levels, which is consistent with the 
abnormally high infection levels observed in juvenile salmon in the Klamath River during some 
years.   

The life cycle of C. shasta is complicated and involves salmonids and a freshwater polychaete 
Manayunkia speciosa as alternate hosts, and two microscopic waterborne spore stages 
(Bartholomew et al. 1997, Meaders and Hendrickson 2009, Figure 2).  Actinospores develop 
within infected polychaete worms that are later released into the water column where they may 
encounter and infect adult and juvenile salmonids.  Clinical signs of the disease state exhibited 
by infected salmonids include necrosis of intestinal tissue that can be accompanied by a severe 
inflammatory reaction (enteronecrosis) and subsequent death (Bartholomew et al. 1989).  The 
polychaete invertebrate host is necessary for completion of the life cycle and neither horizontal 
(fish to fish), or vertical (fish to egg) transmissions have been documented under laboratory 
conditions.  Myxospores develop within infected salmonids and are released into the 
environment.  After release, myxospores may be consumed by and infect polychaete worms, thus 
completing the life cycle.   

The complexity of the C. shasta life cycle may lend itself to a variety of management approaches 
because actions can be tailored to target the different hosts or parasite spore stages, thus arresting 
the life cycle.  Of particular interest, are aspects of the C. shasta life cycle that are susceptible to 
alteration via management alternatives (Figure 1). Given the nature of the parasite’s life cycle, 
disruption of even a single element of the cycle could have profound impacts on survival of 
juvenile salmonids in the Klamath River.  

Environmental Detection.  The waterborne spore stages of the parasite alternatively infect the 
salmonid (via actinospores) and benthic invertebrate (via myxospores) hosts. Prior to the work of 
Hallett and Bartholomew (2006), detection of infectious actinospores in water relied on the fates 
of exposed sentinel fish. Hallett and Bartholomew (2006) developed a DNA-based method for 
water samples that quantifies abundance of C. shasta by a quantitative polymerase chain reaction 
(qPCR) assay.  This qPCR assay provides evidence of waterborne C. shasta spores much more 
quickly than exposed sentinel fish.  Although this method cannot distinguish between the 
actinospore or myxospore stages, or between viable and non-viable (dead or partial) spores, 
DNA collected in water samples can be further processed to quantify the different genotypes of 
spores present in the Klamath River (Atkinson and Bartholomew 2010).  Of most management 
concern in the Klamath Basin are Type I, which is associated with mortality in Chinook Salmon, 
and Type II, which is associated with mortality in Coho Salmon.  The detection assay has been 
used to monitor the temporal and spatial distribution of spores in the Klamath River, and help 
evaluate the effectiveness of naturally occurring or prescribed experimental flows aimed to 
reduce the concentration of spores in water during periods of juvenile salmonid outmigration.  

The J. L. Bartholomew Laboratory began monitoring spore concentrations in 2005 and added 
long-term monitoring index sites in 2006.  In 2007, the sampling calendar was modified to begin 
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earlier in the water year to capture the initial rise of spore concentrations associated with 
warming water temperatures. Over time, the sampling calendar and spatial extent of sampling 
have increased to address various research and monitoring needs. Currently, weekly water 
samples are collected and processed at five sites during the months of April through October, and 
year-round at two of those sites. The sampling effort at each site consists of four 1-liter samples 
extracted from an automatic sampler that pulls 1-liter riverine samples every 2 hours over the 
prior 24-hour period.  The collection and filtration of water samples is coordinated with the 
Karuk Natural Resources Department and Yurok Tribal Fisheries Program. 

Temporal and Spatial Distribution.  From late winter to early summer, which encapsulates a 
single outmigration period, actinospore concentrations (confirmed via sentinel exposures) 
increase with increasing water temperatures, and then decrease forming a curvilinear pattern 
(Hallett et al. 2012, Hurst et al. 2012).  The timing of spore release (i.e., when spore levels 
increase to the point of detectability in water samples) usually coincides with the descending 
limb of the spring hydrograph, and is likely dependent on accumulating thermal units. Meaders 
and Hendrickson (2009) infected polychaetes with Type II myxospores and tracked actinospore 
development within a laboratory.  Actinospores were generated after 49 days averaging 17.3qC 
(approximately 850 degree days).  Recent laboratory experiments suggest that Type I spores may 
develop more quickly (approximately 735 degree days) in polychaetes, with actinospores 
generated after 35 days averaging 21qC (J. Alexander, personal communication). 

Actinospore and myxospore viability are both affected by water temperatures, but myxospores 
are more resilient to higher water temperatures (Chiaramonte 2013).  At temperatures near 20qC 
in a controlled laboratory setting, 50% survival was observed after approximately 25 days, and 
the hardiest myxospores survived approximately 50 days (Chiaramonte 2013). At 15qC, 50% 
survival was observed as late as 100 days and the hardiest myxospores lasted 150 days.  This is 
in stark contrast to laboratory-monitored actinospores held in 20qC water, where only 20% 
survival was observed after 3 days, the most robust of which lasted only 9 days (Bjork 2010).  
Actinospore survival also related to temperature, and at temperatures near 12qC approximately 
50% survival was observed at 3 days and the hardiest spores survived 15 days. 

The current hypothesis is that myxospores released from adult salmon carcasses contribute the 
bulk of myxospore to the system (Foott et al. 2016).  The release of myxospores from adults 
likely occurs within several weeks of pre- or post-spawn mortality.  Hence, the timing of 
myxospore contribution closely aligns with the timing of salmon spawning, which in recent years 
coincides with a stable hydraulic period below Iron Gate Dam (Figure 3). Recent laboratory 
studies estimate the settling rate of C. shasta myxospores at 0.35—0.45 m/day (Miao and Deas 
2015).  This rate suggests that suspended myxospores could settle in riverine locations quite 
distant from entry location under turbulent high-flow conditions. The settling characteristics and 
relative resiliency of myxospores suggests that they could be prone to redistribution and potential 
infection of polychaetes at spatial locations and time periods distant from their initial release 
time and location.   
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Figure 3.  Daily discharge from Iron Gate Dam as measured by U.S. Geological Survey gauge 
11516530 for water years 2005 – 2015. Reported discharge values are in units cubic feet per 
second. http://waterdata.usgs.gov/ca/nwis/uv?format=gif&period=10&site_no=11516530  

 

 

The concentration of spores varies spatially within the mainstem river, with the highest spore 
concentrations typically detected near the confluence of Beaver Creek (Hallett et al. 2012).  
However, the spatial peak has occurred downstream of Beaver Creek (e.g., near confluences of 
Seiad Creek or Tully Creek) in some years (Bartholomew 2010, 2011, Table 1). In 2016, the 
index water sampling sites near Orleans and Tully Creek had much higher peak spore 
concentrations than any of the upstream locations, which has not previously been observed 
(http://microbiology.science.oregonstate.edu/content/monitoring-studies). Further, the difference 
between the peak spore concentrations at the Orleans index site and the upriver sites was of a 
much higher magnitude than observed in previous years.  One hypothesis for the unique spatial 
pattern of spore concentrations observed in 2016 relates to the 11,200 cfs Iron Gate Dam 
discharge event occurring March 2016.  This event could have dislodged and moved high 
numbers of polychaete worms downstream in the drift and these redistributed worms, if infected, 
may have contributed to the relatively high spore concentrations observed in the lower river (J. 
Alexander, pers. comm). 

The annual peak concentration of actinospores varies considerably, with observed differences of 
several orders of magnitude among years. (Table 1).  Predicting annual peak actinospore 
concentration levels remains elusive. The difficulty in prediction is likely attributable to the 
currently unavailable population-level estimates of both myxospores released by adult salmon, 
and abundances of infected polychaetes in each year.  Further, knowledge of the exact timing or 
dynamics of infection and parasite transmission to polychaetes is still not well understood under 
riverine conditions. 
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Table 1. Annual maximum actinospore concentrations recorded at the Beaver Creek (“BC Peak”) 
water monitoring index site during the Chinook Salmon outmigration period (spring and early 
summer). Values provided are approximations of spores per liter based on a standard curve 
transformation of detection assay readings, and include the totals pooling over all genotypes. In 
years where the system maximum value occurred at another site, the location and maximum 
value are indicated (“Alt. Peak”), where KTC represents Tully Creek, KSV represents Seiad 
Valley, and KOR represents the Orleans water monitoring index sites. Data provided by the J. L. 
Bartholomew Laboratory, Oregon State University. 

 

Year� �BC�Peak� Alt.�Peak�
2005� 75�
2006� 8�
2007� 250�
2008� 300�
2009� 150�
2010� 20� KTC:�100�
2011� 10�
2012� 1� KSV:�5�
2013� 5� KTC:�8�
2014� 100�
2015� 1200�
2016� 50� KOR:�250�

 

Effects of Discharge on Spore Concentrations.  Due to water management concerns impacting 
the entire Klamath Basin, experimental discharge increases have not generally been available to 
assess the effects of within-year discharge changes on spore concentrations. There have been 
several years where elevated discharges from Iron Gate Dam have occurred between April and 
June, the time of year when actinospore levels are rising or at their highest. During high flows 
events occurring in spring 2006 (10,300 cfs) and 2011 (5,700 cfs), spore concentrations were 
below the detection limit prior to the increases in discharge. Hence, it is not possible to assess the 
dilution potential of elevating discharge in those years.  Some insight into the dilution potential 
of elevated flows may be gained from two additional events that occurred over the last decade. 
The first event was an unplanned discharge increase occurring in May of 2005, and associated 
fish-health and water monitoring data may demonstrate an effect of discharge on spore 
concentrations. A planned pulse event occurred in 2014, and this event was well monitored.  
Both are described below. 

By 2005, the impacts of C. shasta on salmonids in the Klamath Basin had risen to the point that 
fish health and water monitoring programs were being implemented throughout the basin. 
Weekly-stratified fish-health surveys began in March of 2005.  Water monitoring assays adept at 
quantifying spore concentrations in water samples had just been developed (Hallett and 
Bartholomew 2006), and water sampling began in May of 2005.  

In April, the weekly-stratified prevalence of infection estimates began to quickly rise, and 
eventually reached 100% of sampled fish at the beginning of May (Figure 4).  Despite no water 
sampling occurring during this time of year in 2005, the estimated prevalence of fish infections 
undoubtedly demonstrates the presence of actinospores in the water.  Further, given the relatively 
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high estimated prevalence of fish infections, once could safely assume concentrations well above 
10 spores/L threshold reported by Hallett et al. (2012) for infectioning Chinook Salmon.   

Towards the end of April, releases from Iron Gate Dam increased slightly, but in early May 
discharge spiked sharply and remained elevated for nearly a month (Figure 4). Soon after the 
spike in discharge, weekly prevalence of infection values began to decrease. One explanation for 
a decrease in the weekly prevalence of infection estimates could be the addition of hatchery-
released fish that were not in the river long enough to become infected. This influx of uninfected 
fish would dilute the weekly samples, resulting in lower prevalence of infection estimates. 
However, the first Iron Gate Hatchery release in 2005 occurred on May 15, several weeks after 
the observed decrease in weekly prevalence of infection estimates. Additionally, the first water 
monitoring sample was collected when discharge was elevated and resulted in a non-detection 
(equivalent to an estimate of ~ zero spores/L).  After flows had receded to base levels, 
subsequent water monitoring samples revealed detectable levels of spore concentrations (Figure 
4).  

In 2014, water monitoring samples indicated that spore densities had reached levels of concern 
for Coho Salmon.  To prevent or reduce a disease outbreak in juvenile fish, federal agencies and 
partners agreed to increase discharge as a possible solution to dilute spore concentrations or 
otherwise disrupt the C. shasta life cycle. For this event, discharge was increased to 
approximately 1,900 cfs on May 27, and held for 24 hours. Flows were reduced approximately 
200 cfs each subsequent day until a base discharge of 1,000 cfs was reached on June 2 
(Figure 5). 

Figure 4. Daily river discharge (solid black line), weekly-stratified prevalence of C. shasta 
infection among sampled Chinook Salmon (open blue circles connected by blue lines), and Cq 
scores for water monitoring samples (solid red diamonds), all estimated for an area of the 
mainstem Klamath River between the Shasta and Scott confluences.  The inset right axis 
represents the range of prevalence of infection values in fish, and the outset right axis represents 
Cq values that reflect quantities of C. shasta DNA; these are scaled so that increasing values 
correspond to increases in spore concentrations. 
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Figure 5.  Daily discharge (Q) from Iron Gate Dam as measured by U.S. Geological Survey 
gauge 11516530 for May 23, 2005 – June 4, 2005. Reported discharge values are in units cubic 
feet per second. 
http://waterdata.usgs.gov/ca/nwis/uv?format=gif&period=10&site_no=11516530  

 

 

As a planned event, monitoring to evaluate the effectiveness of the increased discharge was 
coordinated.  In particular, Oregon State University monitored spore concentrations at two 
locations.  Water samples were collected daily at Beaver Creek and Seiad Valley index sites, 
beginning three days prior to the event and ending on May 30.  Samples were collected every 2 
hours using automated samplers, and pooled to make a 6-hour composite sample that was 
assayed using a C. shasta-specific qPCR. Data were more complete for Seiad Valley (Figure 6). 
At both sites there was a noticeable decrease in spore concentrations immediately following the 
increase in discharge. This reduction in spore concentrations, however, did not persist, and spore 
concentrations increased with decreasing discharge (Figures 5 and 6).  The continued rise in 
spore concentrations may have been amplified by increasing temperatures. 
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Figure 6.  Quantitative PCR results, also expressed as C. shasta spores/L, at the Beaver Creek 
(top) and Seiad Valley (bottom) index water monitoring locations. Each data point is the average 
Cq of 3 x 1L water samples (6h composite). A lower Cq value indicates more parasite is present. 
Blue arrows mark the date of increasing discharge from Iron Gate Dam, and red arrows mark the 
arrival of the increased discharge at each index location. Figure provided by the J. L. 
Bartholomew Laboratory, Oregon State University. 

  

 

Summary Guidelines.  
 

x A DNA assay allows for the quantification of spore concentrations in water samples. 
x Spore genotypes have been shown to associate with salmonid species-specific mortality. 
x Myxospores are hardier than actinospores, and likely survive for a longer period after 

release from their host organism. 
x The majority of myxospore load to the system is likely via adult salmon carcasses in the 

fall. 
x Generally, actinospore spore concentrations increase with increasing water temperatures 

in the spring and then decrease as water temperatures further increase during summer. 
x The location of peak actinospore concentrations varies among years, but most frequently 

occurs near the confluence of Beaver Creek. 
x It is not uncommon for actinospore concentrations to peak as far downriver as the Tully 

Creek confluence.  However, the magnitude of the difference between the peak spore 
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concentrations downriver and at Beaver Creek was much higher in 2016 than for any 
other year since water monitoring began. 

x Annual peak actinospore concentrations vary by several orders of magnitude. 
x Actinospore development within polychaetes is likely a function of accumulating thermal 

units, and likely takes between 100 and 115 days.   
x Though managed discharge events have not produced dramatic reductions in spore 

concentrations, the planned discharge increases were likely too small to be biologically 
effective.  An unplanned discharge increase in 2005 likely demonstrates the potential for 
larger discharges to effectively reduce spore concentrations. 
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Technical Memorandum 

 

TO:  Dave Hillemeier, Yurok Tribal Fisheries, and  

 Craig Tucker, Karuk Department of Natural Resources 

FROM: Nicholas A. Som and Nicholas J. Hetrick, Arcata Fish and Wildlife Office,  

 J. Scott Foott and Kimberly True, USFWS California-Nevada Fish Health Center 

SUBJECT:  Response to Request for Technical Assistance – Prevalence of C. shasta Infections 
in Juvenile and Adult Salmonids 

DATE:   September 20, 2016 

 

Purpose.  The Arcata Fish and Wildlife Office (AFWO) Fisheries Program is working with its 
scientific co-investigators to develop a series of four technical memorandums that summarize 
recent findings of studies that contribute to our current understanding of Ceratanova shasta (syn 
Ceratomyxa shasta) infections in the Klamath River, in response to requests for technical 
assistance from the Yurok and Karuk tribes. Each of the topics addressed in the four technical 
memorandums: 1) geomorphic channel conditions and flow, 2) polychaete distribution and 
infections, 3) actinospore and myxospore concentrations, and 4) prevalence of C. shasta 
infections in juvenile and adult salmonids, were identified in a conceptual model diagram (Figure 
1) taken from Foott et al. (2011), and as discussed with the requesting tribes.  The intent of the 
technical memorandums is to provide managers with a contemporary understanding of the state 
of the science with regard to the C. shasta in the Klamath River, and to provide a scientific basis 
to inform and support resource management decisions. In this technical memorandum, we 
summarize the state of the science regarding the infection and mortality experience of salmonids 
exposed to C. shasta in the Klamath River. 

Background.  High infection rates by the myxozoan parasite C. shasta have been documented in 
emigrating juvenile salmon populations during spring and early summer in the Klamath River 
(Foott et al. 1999; Nichols and Foott 2006; True et al. 2016; among others), which have been 
linked to population declines in fall Chinook Salmon (Fujiwara et al. 2011, True et al. 2013).  
While native salmonids exposed to low doses of the parasite exhibit some degree of resistance 
(Ching and Munday 1984; Bartholomew et al. 2001), they can become overwhelmed by high 
infectious doses that result in a diseased state and cause mortality (Ratliff 1981; Ching and 
Munday 1984; Bartholomew 1998; Stone et al. 2008).  Fish that display clinical signs of C. 
shasta infection are also likely to be more prone to mortality because of increased susceptibility 
to other pathogens such as Parvicapsula minibicornis (Figure 2), to predation, and as a result of a 
compromised osmoregulatory system that is essential for successful ocean entry (S. Foott 
personal communication).   
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Figure 1. Conceptual model for variables that influence infection and mortality of juvenile 
Chinook Salmon. with µt being the mortality rate of infected juvenile salmon, estimated from 
weekly actinospore concentrations in water samples. (taken from Foot et al. 2011). 

Figure 2.  The life cycle of Ceratomyxa shasta and Parvicapsula minibicornis (graphic provided 
with permission from J. Bartholomew, Oregon State University).  Manayunkia speciosa is a 
small freshwater polychaete worm (3-5 mm in length) and intermediate host of both parasites. 
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The parasite C. shasta is endemic to the Klamath Basin and is assumed to have co-evolved with 
the different species of salmonids it infects.  Coevolution results in parasites that are in dynamic 
equilibrium with their hosts and low virulence, assuming continued environmental variation 
under which this equilibrium evolved (Toft and Aeschilimann 1991; Esch and Fernandez 1993).  
When environmental conditions are significantly altered, however, the change will most often 
favor the parasite because of its shorter generation time and greater genetic variation as 
compared to the host (Webster et al. 2007).  In general, the parasite adapts more quickly to 
environmental change than the host, causing the parasite-host equilibrium to shift out of balance 
(Thompson 1994).  This imbalance can be expressed as an elevated prevalence of host infections 
over naturally-occurring background or equilibrium levels, which is consistent with the 
abnormally high infection levels observed in juvenile salmon in the Klamath River during some 
years.   

The life cycle of C. shasta is complicated and involves salmonids and a freshwater polychaete 
Manayunkia speciosa as alternate hosts, and two microscopic waterborne spore stages 
(Bartholomew et al. 1997, Meaders and Hendrickson 2009, Figure 2).  Actinospores develop 
within infected polychaete worms that are later released into the water column where they may 
encounter and infect adult and juvenile salmonids.  Clinical signs of the disease state exhibited 
by infected salmonids include necrosis of intestinal tissue that can be accompanied by a severe 
inflammatory reaction (enteronecrosis) and subsequent death (Bartholomew et al. 1989).  The 
polychaete invertebrate host is necessary for completion of the life cycle and neither horizontal 
(fish to fish), or vertical (fish to egg) transmissions have been documented under laboratory 
conditions.  Myxospores develop within infected salmonids and are released into the 
environment.  After release, myxospores may be consumed by and infect polychaete worms, thus 
completing the life cycle.   

The complexity of the C. shasta life cycle may lend itself to a variety of management approaches 
because actions can be tailored to target the different hosts or parasite spore stages, thus arresting 
the life cycle.  Of particular interest, are aspects of the C. shasta life cycle that are susceptible to 
alteration via management alternatives (Figure 1). Given the nature of the parasite’s life cycle, 
disruption of even a single element of the cycle could have profound impacts on survival of 
juvenile salmonids in the Klamath River.  

Sentinel Trials.  The infection and mortality experience of juvenile Klamath River salmonids has 
received substantial research and monitoring attention over the last decade.  Most of the work 
has focused on sentinel exposure experiments, where groups of fish are caged in the river and 
exposed for several (typically 3) days, and then moved to laboratory tanks where they are reared 
for an extended period of time.  Fish in these trials are exposed in situ to Klamath River water 
concentrations of actinospores and temperatures, with the subsequent laboratory holding 
temperatures often varied across trials to isolate the effects that temperatures may play in the 
infection and mortality experienced by exposed fish. Experimental variation in actinospore levels 
is achieved by conducting the experiments at different times of the year, and by natural variation 
in actinospore levels that occur across years. 

The most comprehensive summary of Klamath River sentinel exposures to-date was conducted 
by Ray et al. (2014), who analyzed the C. shasta mortality experience of juvenile Chinook and 
Coho salmon in trials conducted between 2006 and 2010.  They found that increasing parasite 
(species-specific) concentrations and water temperatures were positively associated with the 
proportion of individuals succumbing to disease and to the rate at which mortality occurred. A 
positive relationship between discharge and mortality was also estimated, but the authors noted 
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several key caveats. First, the effects of temperature and spore concentration were estimated to 
be much stronger influences on mortality than the discharge variable, and consistent among both 
Chinook and Coho salmon. Second, discharge was measured at a nearby gauge and was applied 
as a coarse-level proxy for water velocity (and hence, potential dose) experienced by fish held in 
fixed-position cages, which are a weak proxy for cage-specific water velocities.  Cage placement 
also prevented sentinel fish from seeking velocity shelter, a behavior commonly observed in the 
wild. Further, a separate study aimed to investigate the transmission dynamics of actinospores 
found that increasing velocities decreased parasite transmission and that transmission stopped 
above 0.2 – 0.3 m/s (Ray and Bartholomew 2013). 

In addition to studying how environmental factors relate to the proportion and rate of fish 
mortalities, True et al. (2012) expanded on these sentinel experiments to track the progression of 
disease among exposed individuals. After 3-day river exposures, juvenile Chinook and Coho 
salmon were held at 18 qC water and groups were tested for parasite DNA levels daily for 35 
days. Riverine exposure temperatures averaged 16.8 qC, and the water concentration of spores 
averaged 147 spores/L over the 3 days.  Onset of enteronecrosis (syn. with ceratomyxosis; the 
disease caused by C. shasta) occurred at a range of 10-15 days post exposure for both species.  
The mean day to death was slightly (3 days) shorter for Chinook Salmon than for Coho Salmon, 
but a higher percentage of Coho Salmon succumbed to disease. We note that the spore 
concentration data were not processed for genotypic differences, which may help explain some 
of the small differences in the observed mortality experiences between Chinook (87%) and Coho 
(96%) Salmon in this study. 

True et al. (2012) also noted the development of myxospores in both Chinook and Coho salmon 
by 15-16 days post exposure, and hypothesized that juvenile salmonids in the Klamath River 
could contribute spores to the system and may contribute to polychaete infections in years with 
high disease severity.  The development and release of myxospores in juveniles was further 
studied by Benson (2014), who found releases from fish occurring generally at or soon (within 
several weeks) after mortality.  Benson (2014) does note the potential for pre-spore stages (i.e., 
not fully developed myxospores) to be detected.  The DNA assay method does not distinguish 
parasite developmental stage and could hinder precise timing and quantity of myxospore release.  
Bension (2014) also suggests the potential for hatchery Chinook Salmon to contribute more 
myxospores to the system than spawning adults, but notes the timing and spatial overlap of 
myxospore release from adults likely better aligns with the distribution of the polychaete hosts.  

Extended Sentinel Trials.  Building on the foundational knowledge laid down by the sentinel 
exposure experiments, several recent studies have attempted to address the hypothesis that 3-day 
exposures may underestimate the disease experience of natural and hatchery fish in the wild. 
These fish populations are continuously exposed to riverine conditions, and during periods of 
high actinospore concentrations, these extended duration exposures may lead to higher levels of 
infection and mortality than previously reported in the literature.  

The first examination of extended exposures includes the analyses of Russell et al. (in prep). This 
work utilized the known exposure duration of hatchery-released fish to examine the effects of 
continuous, and potentially changing, temperatures and actinospore concentration levels on the 
prevalence of infection (POI) of juvenile Chinook Salmon.  The analysis included 252 hatchery 
fish collected between the years of 2007 and 2011 in the “infectious zone” (Shasta River to  

Salmon River confluences), and included a broad range of spore concentrations (range = 0.14 – 
227 spores/L), water temperatures (range = 14.6 – 22.5qC), and exposure durations (range = 1 – 
32 days).  This work again demonstrated the positive association between increasing 
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temperatures and spore concentrations on the probability of fish becoming infected, but also 
captured an interaction among the physical variables (Figure 3). At higher temperatures, the 
model estimates a slower rate of increasing POI with increasing spore concentrations, and likely 
reflects the known degradation of actinospores at higher temperatures (Hurst et al. 2012). As the 
assay to detect spore concentrations relies on DNA content, it cannot distinguish among viable 
actinospores, degraded actinospores, or even myxospores. The results of this work could be 
applied to predict the infection prevalence given time series of spore levels and water 
temperatures over any specified duration. 

The second examination of extended exposures is a multi-year effort jointly conducted by 
AFWO-fisheries, the OSU Aquatic Animal Health Laboratory, and USGS Western Fisheries 
Research Center – Cook, WA in 2014, 2015, and 2016 (publication in preparation).  These 
sentinel exposures mirrored the traditional 3-day exposure experiments with regard to the times 
of year and river locations of application. However, instead of only implementing 3-day caged 
exposures, simultaneous exposures of 1, 3, 5, and 7 days were conducted. Daily water 
temperatures across all trials ranged from 9.6 qC to 22.8 qC, and daily spore concentrations 
ranged from 4.8 to 900 spores/L. The formal analysis of these experiments is pending new model 
development for applications to a fish production model. However, summaries of the rates and 
percentages of mortality suggest that in addition to the influence that temperature and spore 
concentration play (i.e., described by Ray et al. 2014) additional days of exposure result in 
further increased levels and rates of mortality (e.g., Figure 4). Results from this study suggest 
that mortality predictions based on 3-day exposures may underestimate the population-level 
impact of disease. 

Impacts of Disease on Outmigrant Juvenile Salmonids.  Since 2005, the California-Nevada 
Fish Health Center has partnered with AFWO-Fisheries Program, Yurok Tribal Fisheries 
Program, and the Karuk Natural Resources Department to monitor the prevalence of C. shasta 
infections in outmigrating fish of the mainstem Klamath River.  Though the number of sampling 
weeks per year has varied over time, sampling has generally occurred in a weekly-stratified 
fashion designed to align with Chinook Salmon population estimates generated over a 
comparable number of years. To summarize the weekly infection rates at an annual level, the 
weekly rates of infection are averaged over the period of sampling in each year. The well-
designed and long-term nature of this monitoring program lead to its adoption as a metric of 
annual C. shasta infection severity and incidental take of federally listed Coho Salmon in the 
Klamath River (NOAA and USFWS 2013). More information on the methods and 
implementation of this monitoring program can be found in, for example, True et al. (2013, 
2015, 2016). Between the years of 2005 and 2015, annual estimates of wild or unknown-origin 
juvenile Chinook Salmon POI range between 0% and 96% (Table 1). 
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Figure 3.  Effect of spore concentration and water temperature on infection rate of juvenile Fall 
Chinook Salmon with C. shasta.  In the top panel, infection rates are shown as a function of 
spore concentration at 10 qC (dotted line), 15 qC (dashed line), and 20 qC (solid line).  In the 
bottom panel, infection rates are show as a function of water temperature at spore concentrations 
of 1 spore/L (dotted line), 10 spores/L (dashed line), and 50 spores/L (solid line). Prevalence of 
infection is plotted using the posterior medians of the parameter values for the effect of water 
temperature and spore concentration on infection rate.   
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Figure 4. Cumulative percent mortality for trials of Chinook Salmon exposed for 1 day (black), 3 
days (light gray), 5 days (dark gray), and 7 days (red). Each trial consisted of 30 fish exposed in 
situ to riverine conditions and then reared in disease-free laboratory water at a constant 
temperature for the duration of the experiment. For this set of trials, water temperatures averaged 
16°C and spore concentration levels averaged 660 spores/L during the riverine exposure period. 
Numbers on the x-axis represent days since exposure.   
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Table 1. Summaries of estimates of annual-level infection prevalence for wild and/or unknown 
(non-adipose fin clipped) origin Chinook Salmon passing the Kinsman rotary screw trap site. 
“POI” references annual summaries of weekly prevalence of infection collections aimed to 
monitor weekly disease rates. “PoP” references estimates for the prevalence of C. shasta 
infections in the population of juvenile Chinook Salmon. “LCL” and “UCL” reference the lower 
and upper confidence limits, respectively, of the infected population that account for the 
estimation uncertainty in abundance and weekly prevalence of infection estimates. The 2006 
estimates are omitted because river discharge conditions prevented the computation of reliable 
weekly abundance estimates. 

 

Year Origin POI Pop. LCL Pop. Est Pop. UCL 

2005 All 0.41 0.26 0.38 0.47 

2007 All 0.28 0.07 0.1 0.15 

2008 All 0.60 0.43 0.51 0.58 

2009 All 0.50 0.50 0.58 0.66 

2010 Wild/Unknown 0.12/0.15 0.02 0.04 0.07 

2011 Wild 0.20 0.07 0.11 0.17 

2012 Wild/Unknown 0.06/0.00 0.04 0.08 0.14 

2013 Wild 0.18 0.03 0.06 0.09 

2014 Wild 0.67 0.12 0.18 0.26 

2015 Wild/Unknown 0.66/0.96 0.20 0.29 0.39 
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The stratified POI sampling described above is designed to track the progression of disease rates 
over the outmigration period, but is not aimed to estimate the impact of C. shasta disease at the 
population level.  To estimate the annual impact of disease on the outmigrating population of 
juvenile Chinook Salmon, an analysis was recently completed that coupled the POI sampling 
data with weekly estimates of juvenile Chinook Salmon.  Population estimates for fish passing 
the Kinsman rotary screw trap site (Gough et al. 2015) were selected because that site is the most 
downstream location of weekly abundance estimates, is located within the often referenced 
“infectious zone” of the mainstem Klamath River upstream of the Scott River confluence, and is 
spatially aligned with POI sampling (K4 reach between the Shasta and Scott Rivers, True et al. 
2015). Using methods described in Appendix A to this memorandum, we estimated the number 
of infected and non-infected individuals passing by the Kinsman site for each week. We then 
summarized these estimates over the entire monitoring period to estimate the proportion of the 
monitored population infected with C. shasta.  The methods employed to conduct this analysis 
allowed us to propagate all estimation uncertainty (regarding weekly infection rates and weekly 
abundance estimates) to the annual population impact estimates. We note that the estimates of 
population impact of C. shasta should be considered conservative as they are based on apparent 
survival.  As such, fish succumbing to C. shasta before passing the Kinsman trap site are not 
accounted for in the weekly abundance or prevalence of infection estimates. 

Estimates of the annual proportion of infected Klamath River Chinook Salmon range from 4% to 
58%, and acknowledging estimation uncertainty, range between 2% and 66% (Table 1). Annual 
variation in the estimated percentage of infection is not only attributable to variation in weekly 
disease prevalence in sampled fish, but also to the temporal overlap of the migrating population 
and weekly disease prevalence estimates (Figure 5). 

Although the progression of disease rates within a year can vary substantially in overlap with the 
natural population of juvenile salmon (Figure 5), the California-Nevada Fish Health Center’s 
weekly POI samples likely do overlap well with Iron Gate (IG) hatchery-origin fish. These fish 
are generally released in late May and have a contracted outmigration period.  The hatchery 
release period generally aligns with the highest weekly POI estimates of each year, and 
summaries of the weekly POI samples over the hatchery outmigration period suggest that a high 
proportion of the IG hatchery stock can become infected with C. shasta (Table 2). Hatchery 
estimates akin to those labeled as “Pop” in Table 2 cannot be generated because the Kinsman 
rotary screw trap is removed before the brunt of the hatchery population passes the trap site, and 
hatchery-specific population estimates are not available for this section of the Klamath River. 
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Figure 5. Weekly-stratified abundance estimates of juvenile Chinook Salmon (solid black lines) 
and C. shasta prevalence of infection (POI, dashed red line), by year. Abundance estimates 
reference the Kinsman rotary screw trap location (Gough et al. 2015) and prevalence of infection 
estimates reference the K4 reach of the mainstem  Klamath River (True et al. 2016).  The 2006 
estimates are omitted because river discharge conditions prevented the computation of reliable 
weekly abundance estimates.  
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Table 2. Summaries of estimates of annual-level infection prevalence for hatchery origin 
Chinook Salmon passing the Kinsman rotary screw trap site. “POI” references annual summaries 
of weekly prevalence of infection collections aimed to monitor weekly disease rates. Years not 
included in the table reflect years where either sampling didn’t extend far enough into the 
hatchery migration period or adipose-fin clip rates were too small to effectively differentiate the 
hatchery population. 

Year Origin POI 

2008 Hatchery 69% 

2010 Hatchery 7% 

2011 Hatchery 6% 

2012 Hatchery 15% 

2013 Hatchery 2% 

2014 Hatchery 45% 

2015 Hatchery 83% 

 

 

Adult Salmonids.  The current hypothesis is that adult salmon carcasses, above the confluence 
with the Shasta River (rkm 285), contribute the bulk of myxospores that continue the parasite’s 
life cycle within the “infectious zone.” A decade of monitoring has demonstrated that myxospore 
transmission is sufficient to continue the C. shasta lifecycle to a degree that juvenile salmon are 
at risk of disease in the Klamath River. A recent publication (Foott et al. 2016) has summarized 
the findings from surveys of adult salmon carcasses in the Klamath River basin, and we note the 
highlights of that work in the paragraphs below. 

IG hatchery (via homing returns) and IG Dam (via migration barrier) influence the current 
concentration of adult carcasses to the river reach above the Shasta River confluence. While the 
majority of spawned Klamath River salmon are infected with C. shasta, myxospore development 
occurs predominately in decomposed carcasses rather than recently post-spawned adults.  There 
is no evidence to suggest that myxospore detection is associated with fish size (age), sex, spawn 
timing (death), or carcass site. This data together with logistic, ecological, and safety concerns 
precludes carcass removal as a viable management technique to reduce C.shasta infectivity in the 
Klamath R.  

Prevalence of myxospore detection from carcasses range from 22 – 52%, however, <13% are 
considered significant contributors (produce > 500,000 spores).  These high myxospore carcasses 
contribute an average of 89% of the total estimated myxospore input to the river per spawning 
season. This suggests that billions of myxospores are produced annually from adult carcasses in 
the Klamath River, and myxospores are associated with sediments on the spawning grounds after 
carcass decomposition. Myxospore viability is rapidly lost in temperatures greater than 18°C and 
limits the transmission period to the winter and early spring, and it is likely that myxospore enter 
the water column over the winter. There is tremendous variation in the viability of myxospores 
(ranging from 7 – 100%) and this has hampered efforts to model the population impact of 
infection based on estimated myxosore inputs. 
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Summary Guidelines.   
x Temperature and spore concentrations are positively correlated with infection and 

mortality of both Chinook and Coho salmon.    
x Carcasses of juvenile salmon infected with C. Shasta, particularly hatchery-produced 

Chinook Salmon due to their timing of release and associated water temperatures, may be 
contributing significantly to the total myxospore load.    

x Mortality predictions based on 3-day sentinel trial exposures likely underestimate the 
population-level impacts of ceratomyxosis.  

x Both outmigration timing and pattern of POI levels in natural-origin juvenile Chinook 
Salmon can vary between years, and the more these distributions overlap, the greater the 
adverse effect on the population.    

x Carcass removal is not a viable method for reducing myxospore levels, in addition to 
being contrary to natural ecological processes.   

x The majority of myxospores contributed to the system are most likely released by adult 
carcasses during a typically stable hydraulic period of managed water years. 
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Appendix A.  Methods for Annual Population Impact Assessment 
Our analysis goal was to estimate the proportion of the natural juvenile Chinook Salmon 
population infected with C. shasta each year that comparable data have been collected. We relied 
on abundance estimates generated for the Kinsman rotary screw trap location because that site 
sits within the so-called “infectious zone” (Shasta River to Salmon River confluences), and the 
trapping occurs during a period of the year aimed to capture as much of the passing natural 
population as possible (Steven Gough, pers. comm). Due to weather and discharge constraints, as 
well as natural variation in immergence timing, the Kinsman trap can miss a portion of the 
outmigrant run in some years. Hence, in some cases our estimates refer to a percentage of the 
measured population, rather than strictly referring to the entire population of natural juvenile 
Chinook Salmon passing the Kinsman trap site. We also note that if sections of the natural run 
are missed by the trapping schedule, they are more prone to miss early portions of the run that 
occur when C. shasta conditions in the river are always benign (both in terms of temperature and 
spore concentrations). Hence, we are unlikely to miss a substantial portion of the infected run of 
natural juvenile fish in any year. Additionally, the discharge conditions in 2006 were so extreme 
that they prevented sufficient implementation of the mark-recapture experiments necessary to 
construct reliable abundance estimates.   

To estimate the annual proportion infected in each year, we started with estimates of weekly 
abundances and weekly prevalence of infection (POI), each obtained via Bayesian methods. 
Abundance estimates were generated via the methods of Bonner et al. (2009), which apply 
Bayesian p-splines to generate weekly-stratified abundance estimates that account for potentially 
missed sampling weeks. This method also accounts for the capture probability of the rotary 
screw trap via a series of mark-recapture experiments that occur during each trapping season. 
More details on the abundance estimates can be found in David et al. (2016). After burn-in and 
thinning, 6000 posterior distribution draws were retained for each weekly-stratified abundance. 
Convergence of chains was assessed via Bayesian p-values and visual assessment. In all cases 
Bayesian p-values were less than 1.1 and no traceplots indicated issues related to convergence. 

Prevalence of infection estimates were generated by summarizing the weekly samples collected 
over the course of a fish health survey jointly implemented by the California-Nevada Fish Health 
Center, the AFWO-Fisheries Program, the Yurok Tribal Fisheries Program, and the Karuk 
Natural Resources Department.  This survey generally calls for weekly collections of at least 20 
fish in designated reaches of the Klamath River.  For this analysis we focused on the section of 
river labeled “K4” which corresponds with the previously noted infectious zone and lies above 
the Kinsman trapping location. In the event, either planned or conditions permitting, that 
sampling was not conducted in a given week, we estimated a missed week’s POI by averaging 
the POI for the weeks directly before and after the missed week.  For all weeks where abundance 
estimates commenced before the onset of fish health sampling, we imputed POI values in two 
ways. If the number of infected individuals in the first week(s) of fish health sampling was zero, 
then the POI for all weeks prior to the onset of fish health sampling were all set to zero. If the 
number of infected individuals in the first week of fish health sampling was non-zero, then the 
POI estimate for the week immediately prior to the onset of fish health sampling was set to the 
average of zero and the first week’s POI value, and all previous weeks’ POI values were set to 
zero. 
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Weekly-stratified POI estimates were generated using JAGS software, implemented with the R 
statistical computing environment. Vague priors were specified for all parameters. After burn-in 
and thinning, 6000 posterior distribution draws were retained for each weekly-stratified POI 
sample. Convergence of chains was assessed via Bayesian p-values and visual assessment. In all 
cases Bayesian p-values were less than 1.1 and no traceplots indicated issues related to 
convergence. 

By applying Bayesian methods and estimating the weekly abundance and POI values via Markov 
Chain Monte-Carlo methods, we were able to compute the weekly number of infected 
individuals as derived parameters in a broader Bayesian implementation.  We next summed the 
number of infected and non-infected individuals annually, and propagated all estimation 
uncertainty in order to compute estimates and credible intervals for the annual POI in the natural 
(or measured natural) population of juvenile Chinook Salmon. 
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Submitting	Party
Page	# Paragraph Sentence

AFWO

General

Our	understanding	is	that	the	draft	"Guidance	Document"		was	prepared	by	the	Tribes	to	provide	science-
based	actions	for	consideration	by	managers	that	would	lower	the	incidence	of	C.	shasta	in	juvenile	Chinook	
and	Coho	salmon	in	the	Klamath	River,	independent	of	consideration	of	other	demands	on	the	Basin's	limited	
water	resources	and/or	agency	obligations.		Given	the	intended	purpose	of	the	document,	we	believe	the	
authors	present	recommendations	that	capture	key	information	and	scientific	findings	presented	in	the	
Service's	four	Technical	Memos,	with	exceptions	detailed	below.								

AFWO 4 3

General

Here	and	throughout	document:	we	believe	the	language	regarding	monitoring	and	evaluation	of	hypotheses	
prompting	the	flow	augmentation	recommendations	is	too	weak.		The	monitoring	and	evaluation	efforts	
should	be	required,	not	optional,	and	need	to	be	well	designed	and	incorporate	an	adaptive	management	
approach.

It	is	beyond	the	perview	of	the	Guidance	Document	to	require	any	action	(see	Guidance	Scoping	
document).		Existing	language	in	the	document	regarding	Adaptive	management	and	associated	
monitoring	already	indicates	the	desire	that	such	monitoring	be	well-designed.		

AFWO 4 6,	item	1.c

Pulse	flows	to	redistribute	and	strand	carcasses	and	myxospores	in	
late	fall/winter.

The	flow	magnitudes	specified	during	the	fall	are	not	sufficient	to	strand	carcasses.		This	observation	is	
compounded	by	the	findings	of	Foott	et	al.	(2010)	that	showed	that	about	5-9%	of	carcasses	in	Bogus	Creek	
were	categorized	as	being	"high	spore	contributors"	(>1	million	spores/carcass),	which	account	for	about	90%	
of	the	total	myxospore	load	to	the	river.		As	a	result,	a	relatively	high	proportion	of	total	carcasses	would	need	
to	be	removed	from	the	channel	to	result	in	a	correspondingly	large	decrease	in	"high	spore	contributor"	
carcasses	and	therefore,	spore	loads.		However,	spore	development	in	carcasses	in	relation	to	disturbance	
events	is	one	area	of	research	that	should	be	conducted	to	test	they	hypothesis	that	carcass	stability,	in	
relation	to	movement	and	temperature,	is	linked	to	spore	production	within	carcasses.		

"possibly"	added	to	carcasses	wording	regarding	stranding.		An	additional	goal	is	to	redistribute	
carcasses	and	that	is	reflected	in	the	wording.		

AFWO 7 2

Given	the	recent	scarcity	of	these	types	of	flows,	this	action	
should	be	implemented	every	winter	until	dam	removal	or	the	
end	of	the	2013	BiOp.

We	believe	the	document	would	benefit	if	the	authors	could	provide	a	brief	description	as	to	why	a	Q	of		6,030	
cfs	below	Iron	Gate	Dam,	the	flood	frequency	2-yr	return	period	presented	in	the	Geomorphic	Technical	
Memo,	was	selected	to	occur	for	a	72-hr	interval	annually.		We	further	suggest	that	the	justification	be,	in	part,	
based	on	the	annual	occurrence	of	in-reservoir	phytoplankton	blooms	in	PacifiCorp	Project	Reservoirs,	
primarily	in	Copco	I	and	Iron	Gate,	that	are	released	into	the	Klamath	River		(NCRWQCB	2010).		Dead	and	
decaying	algal	materials	released	down	the	Klamath	River,	including	from	cyanobacteria	species,		settle	out	and	
become	a	potential	food	source	to	support	high-density	polychaete	colonies.		The	extent	of	this	settling	out	of	
fine	organic	sediments	in	the	bed	of	the	Klamath	River	is	elevated	during	drought	conditions	due	to	the	
extended	retention	time	and	turn-over	rate	of	water	in	PacifiCorp	Project	reservoirs,	warmer	water	
tempertures,	and	a	corresponding	increase	in	algal	blooms	in	the	PacifiCorp	reservoirs	(U.S.	DOI	and	NMFS	
2013).		
Also	important	to	note	that	in	the	period	WYs	1964	to	1999,	the	duration	between	Surface	Flushing	events	
below	Iron	Gate	Dam,	as	calculated	on	a	daily-mean	discharge	basis,	was	typically	one	to	two	years	(Figure	6	in	
Geomorphic	Technical	Memo).		The	1-2	yr.	return	period	for	Q>6,030	below	Iron	Gate	Date	is	consistent	with	
the	modelled	outputs	of	discharge	from	Iron	Gate	Dam	as	presented	in	the	2013	Joint	Biological	Opinion	(see	
attached	"BiOP	Model	Output	at	IGD"	sheet),	with	mean	weekly	Q	>6,030	cfs	occurring	during	35%	of	the	
modelled	years	and	mean	weekly	Q	>4,000	cfs	occurring	in	52%	of	the	modelled	years.		It	is	assumed	that	a	
modelled	mean	weekly	Q	>4,000	cfs	would	likely	result	in	a	spill	event	that	would	result	or	could	be	configured	
to	result	in	a	spill	event	equating	to	over	6,030	cfs	for	3	of	the	7	days	in	the	mean	weekly	value.															

Language	and	citations	added,	as	follows:	NCRWQCB.	2010.	Final	staff	report	for	the	Klamath	River	Total	
Maximum	Daily	Loads	(TMDLs)	addressing	temperature,	dissolved	oxygen,	nutrient,	and	Microcystin	
impairments	in	California,	the	proposed	site-specific	dissolved	oxygen	objectives	for	the	Klamath	River	in	
California,	and	the	Klamath	River	and	Lost	River	implementation	plans.	State	of	California	North	Coast	
Regional	Water	Quality	Control	Board,	Santa	Rosa,	California.	
http://www.swrcb.ca.gov/northcoast/water_issues/programs/tmdls/klamath_river/

(U.	S.	Department	of	Interior	and	U.	S.	Department	of	Commerce,	National	Marine	Fisheries	Service,	2013.		
Interior	U.	S.	Department	of	Interior	Klamath	Dam	Removal	Overview	Report	for	the	Secretary	of	the	
Interior	AN	ASSESSMENT	OF	SCIENCE	AND	TECHNICAL	INFORMATION	Version	1.1,	March	2013.	

AFWO 7 3

The	Polychaete	Memo	describes	how	populations	of	polychaetes	
can	be	kept	in	check	by	mobilizing	sediments.

Technically,	the	Polychaete	Memo	does	not	explicitly	link	polychaete	population	size	to	sediment	mobility.	The	
Memo	does	discuss	modeled	relationships	between	the	probability	of	polychaete	presence	with	hydraulics	and	
substrate,	and	also	documents	reductions	in	polychaete	occurrence	associated	with	larger	flow	events.

language	added	to	address	this	issue

AFWO 9 2
Provide	a	flow	of	at	least	11,250	cfs	in	the	Klamath…May	31	for	a	
period	of	at	least	six	hours…

The	6-hour	duration	presented	by	the	authors	is	not	consistent	with	daily-mean	discharge	values	presented	in	
the	Geomorphic	Technical	Memo.

guidance	changed	to	average	11,250	cfs	for	a	day.		

AFWO 10 4

...should	look	for	opportunities	to	provide	safe,	short-term	peak	
flows	of	higher	magnitudes	than	11,250	cfs	whenever	possible

We	suggest	the	author's	mention	the	importance	of	synching	the	timing	of	deep	flushing	flows	to	coincide	with	
high-flow	events	in	tributaries.		Important	to	also	establish	ramp	down	rates	that	it	will	minimize	stranding	of	
fishes	as	well	as	facilitate	the	depositional	sorting	of	mobilized	bedload.		We	assume	that	during	a	
"geomorphically-effective	flow	event,	both	the	duration	and	ramp	rates	would	occur	as	a	run-of-the-river	
event	and	therefore,	outside	of	the	control	of	management.										

language	added	to	address	this	issue

DTAT	Guidance	Document	Comments	and	Responses

DispositionComment
Comment	Location
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AFWO 10 5

The	Polychaete	Memo	describes	how	these	stable	flow	
conditions	have	contributed	to	a	proliferation	of	M.	speciosa.

"Describes"	is	too	strong	of	a	word,	as	the	Polychaete	Memo	did	not	present	any	estimates	of	population	
proliferation.		Perhaps	one	could	infer	this	idea	from	the	contents	of	the	Polychaete	Memo,	but	the	language	
should	reflect	that	inference.

language	added	to	address	this	issue

AFWO 11 top	1/3	of	page

The	4-step	logical	statement

The	current	logic	of	the	and/or	progression	would	trigger	MG	#4's	augmented	flows	in	almost	every	year	(for	
instance,	8	of	the	last	9	years).	In	addition	to	potential	issues	with	the	and/or	progression,	the	5	s/L	in	step	1	
and	13	digress	C	in	step	4	are	likely	too	low.			

5	spores/liter	was	kept,	due	to	high	mortalities	observed	in	sentinel	studies;	the	13C	temperature	
threshold	was	eliminated.		

AFWO 13 3 Fall	flow	increases	…carcasses	downstream	or	entrain	them	on	
the	river	banks	and	in	willows.

The	flow	magnitudes	suggested	in	this	Management	Guidance	(#5)	are	not	large	enough	to	entrain	carcasses	
on	banks.		See	response	in	row	5.		

language	added	to	address	this	issue

AFWO 15 2

Continue	to	increase	fingerling	releases	during	May,	rather	than	
during	June,	as	has	happened	since	2013,	to	minimize	overlap	
with	high	disease	prevalence	in	the	river.

Unclear	sentence	as	to	what	"has	happened	since	2013".		Our	understanding	is	that	fingerling	releases	have	
typically	been	initiated	in	May.		
As	written,	we	are	concerned	that	in	years	having	cooler	winter	and	spring	water	temperatures	that	result	in	a	
late	outmigration	of	natural	fish	(see	2012	Klamath	Outmigrant	Monitoring	Summary),	the	overlap	between	
natural	and	hatchery	fish	in	May	could	be	significant.
For	example,	in	colder	years	such	as	2012,		hatchery	fish	were	not	released	until	June	6	and	yet	experienced	a	
moderate	(15%)	estimated	infection	rate	(Table	2,	Fish	Infection	Technical	Memo).			As	such,	we	suggest	the	
authors	consider	recommending	management	triggers	used	to	adjust	the	timing	of	fingerling	hatchery	releases	
based	on	real-time	environmental	conditions,	with	the	goal	of	reducing	the	overlap	of	occupancy	of	hatchery	
and	natural	fish	in	the	mainstem	river	while	minimizing	the	risk	of	high	levels	of	infection	in	hatchery	fish.		
These	real-time	metrics	could	include		the	timing	and	pattern	of	the	natural	outmigrant	catch	(preferably	
abundance	or	relative	abundance)	at	the	Kinsman	trap	and	a	water	temperature/developmental	degree	day	
metric.									

added	"based	on	real-time	conditions"	to	description.		

USFWS	Klamath	Falls	Office 1 3

Observed	infection	rates	of	Chinook	Salmon	sampled	between	
the	Shasta	River	confluence	and	the	Trinity	River	confluence	in	
May	through	July	of	 2014	and	2015	were	81%	and	91%	
respectively	–	considerably	exceeding	the	take	threshold	
established	in	the	Biological	Opinion	(True	et	al.	2016,	2013	
BiOp).	

Add	"May	through	July"	into	sentence Will	fact-check	and	do	so	if	appropriate.		

USFWS	Klamath	Falls	Office 1 3 extra	"the"	in	sentence Corrected;	thank	you.		

USFWS	Klamath	Falls	Office 2 3

The	only	limitations	the	DTAT	placed	on	the	guidance	provided	
herein,	were	physical	possibility,	safety,	and	a	reasonable	
timeline	for	implementation.		

change	limitations	to	limitation Rejected;	"limitations"	grammatically	correct.		

USFWS	Klamath	Falls	Office 4 2

Members	of	the	DTAT	also	had	personal	communication		Scott	
Foote,	Sascha	Hallet,	and	Julie	Alexander,	all	of	whom	have	
relevant	expertise	with	regard	to	C.	shasta.

multiple	errors
Changed	to	"Members	of	the	DTAT	also	had	personal	communication	with	Scott	Foott,	Sascha	
Hallett,	and	Julie	Alexander,	all	of	whom	have	relevant	expertise	with	regard	to	C.	shasta."

USFWS	Klamath	Falls	Office 4 4 extra	space extra	space	removed

USFWS	Klamath	Falls		 4 6

The	team	found	several	types	of	actions	that	could	be	
implemented	immediately	that	would	have	a	high	likelihood	of	
reducing	the	infection	prevalence	and	severity	of	C.	

Would	suggest	that	success	in	reducing	infection	prevalence	will	be	dependent	on	monitoring.		It	is	likely	that	
these	short	term	control	measures	will	have	some	effect	on	infection	rates,	but	“high	likelihood”	may	be	too	
strong	given	the	myriad	factors	at	play	here,	both	from	a	biological	and	hydrological	perspective.

Do	not	agree	that	success	in	reducing	infection	prevalence	will	be	dependent	on	monitoring.		
Maybe	"determination	of	success"	in	which	case,	see	section	on	Adaptive	Management.		By	"high	
likelihood"	the	DTAT	interprets	that	to	mean	greater	than	a	50/50	chance,	and	we	stand	by	that	
conclusion	based	on	the	information	provided	in	the	memoranda	and	the	integration	of	this	
information	as	presented	in	this	memorandum.		

USFWS	Klamath	Falls		 5 2 no	space Corrected;	thank	you.		
USFWS	Klamath	Falls		 5 4 wrong	verb	tense Corrected;	thank	you.		
USFWS	Klamath	Falls		 5 6 no	space Corrected;	thank	you.		

USFWS	Klamath	Falls		 6 3

The	primary	means	of	controlling	C.	shasta	were	identified	as:	
	These	were	not	explicitly	stated	in	the	tech	memos.		Suggest	a	modification	to	language	such	as,	“Based	on	the	
science	summarized	in	the	technical	memos,	the	following	measures	can	be	reasonably	presumed	to	aid	in	the	
control	of	C.	shasta:”

Sentence	changed	to:		“Based	on	the	science	summarized	in	the	technical	memos,	the	following	
measures	can	be	reasonably	hypothesized	to	aid	in	the	control	of	C.	shasta:”
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USFWS	Klamath	Falls		 6 6

The	DTAT	has	determined,	based	on	the	weight	of	the	evidence	

provided	in	the	Technical	Memos	and	the	collective	expertise	of	

the	team	members	that	implementation	of	the	geomorphically	

oriented	management	guidance	actions	is	expected	to			may	

significantly	reduce	the	need	for	the	other	management	

guidance	actions	such	as	spring	dilution,	fall	variability,	and	

hatchery	changes.

Suggest	changing	"is	expected	to"	to	"may".		

The	DTAT	believes	that	the	scientific	evidence	supports	the	likelihood	that	improved	geomorphic	

function	as	provided	for	in	recommendations	1-3	will	in	fact	result	in	improved	conditions	with	

regard	to	C.	shasta	and	thus	will	in	fact	reduce	the	need	for	other	corrective	actions	such	as	spring	

flows.		The	original	wording	was	left	intact.		

USFWS	Klamath	Falls		 7 1

Management	Guidance	1:	Provide	Surface	Flushing	Flows	to	the	

Mainstem	Klamath	River	Below	Iron	Gate	Dam

Combining	these	flows	essentially	narrows	the	window	to	Feb	15	–	April	30.		This	is	not	in	the	spirit	of	the	

guidances,	but	more	importantly,	it	leaves	us	with	a	severely	hydrologically	limited	system.		Conducting	a	high	

flow	in	fall	and	a	high	flow	in	spring	makes	more	sense	in	the	hydrologic	function	of	the	system.		Flexibility	

should	be	sought	in	the	frequency	of	these	flows	rather	than	the	annual	timing,	so	that	the	system	can	function	

appropriately	given	the	availability	of	water	in	a	given	year.

It	is	unclear	what	this	comment	is	referring	to.		Recommendation	2	(flow	of	11,250	cfs)	did	contain	

a	statement	where	it	was	suggested	that	thobjective	of	proficing	surface	flushing	flows	could	also	

be	met	if	the	provision	of	11,250	cfs	provided	a	flow	of	6,030	cfs	that	lasted	longer	than	24	hours).		

This	was	not	required,	and	thus	the	recommendation	did	not	narrow	the	window	to	Feb	15-April	

30.		

USFWS	Klamath	Falls		 7 2

Specifically,	provide	a	flow	of	at	least	6,030	cfs	from	Iron	Gate	

Dam	for	a	72	hour	period 

	How	was	this	time	period	for	elevated	flows	determined?		Please	reference	the	technical	memos	or	otherwise	

give	justification	for	this	time	period.

Please	see	Uncertainties	in	this	section:	"In	general,	a	longer	duration	event	will	accomplish	more	

of	the	objective	than	a	shorter	duration,	because	more	of	the	suspended	sediments	flush	out	of	

the	river	system,	rather	than	being	re-deposited	further	downstream."

USFWS	Klamath	Falls		 7 2

Existing	guidelines	contained	in	the	2013	BiOp	should	be	

followed	with	regard	to	downramping	rate

Suggest	that	ramping	rates	should	be	adjusted	based	on	the	seasonal	situation	and	review	by	the	FASTA	team,	

as	has	been	done	in	previous	flows.		Flexibility	in	ramp	rates	is	going	to	be	key,	especially	in	the	fall.		We	should	

look	for	a	mechanism	to	streamline	this	process	within	the	FASTA.

Text	changed	to:		Existing	guidelines	contained	in	the	2013	BiOp	should	be	followed	with	regard	to	

downramping	rate	unless	modified	by	the	Technical	Team	or	FASTA	as	necessary	and	supported	by	

scientific	information.		As	explained	in	the	support	and	uncertainties	section,	the	descending	limb	

is	important	for	the	river	to	sort	and	distribute	fine	sediments.

USFWS	Klamath	Falls		 7 3 typo:		replace	"an"	with	"a" Corrected;	thank	you.		
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The	estimated	two	year	recurrence	interval	(Geomorphic	Memo	

page	6)	of	6,030	cfs	was	selected

Please	justify	making	a	flow	with	a	50/50	chance	of	occurring	in	any	given	year	into	an	annual	flow.		This	does	

not	seem	to	be	supported	by	the	technical	memos,	nor	is	it	within	the	nature	of	a	two	year	recurrence	interval	

flow

Supporting	language	added	to	support	subsection	of	this	proposed	action.		"With	regard	to	

frequency	of	the	discharge	necessary	for	a	surface	flushing	flow,	the	guidance	provides	for	this	

flow	to	occur	every	year	because	low	winter	flow	conditions	since	2000	(Figure	3)	have	resulted	in	

overly	stable	river	bed	conditions	which	in	turn	have	caused	very	high	mortality	rates	from	C.	

shasta.		Therefore,	the	guidance	is	for	this	flow	to	occur	each	year	for	the	duration	of	the	BiOp.		

Additionally,	the	annual	occurrence	of	in-reservoir	phytoplankton	blooms	in	PacifiCorp	Project	

Reservoirs,	primarily	in	Copco	I	and	Iron	Gate,	results	in	a	large	amount	of	dead	algae	that	is	then	

released	into	the	Klamath	River		(NCRWQCB	2010).		Dead	and	decaying	algal	materials	released	

down	the	Klamath	River,	including	from	cyanobacteria	species,	bsettle	out	and	become	a	potential	

food	source	to	support	high-density	polychaete	colonies.		The	extent	of	this	settling	out	of	fine	

organic	sediments	in	the	bed	of	the	Klamath	River	is	elevated	during	drought	conditions	due	to	the	

extended	retention	time	and	turn-over	rate	of	water	in	PacifiCorp	Project	reservoirs,	warmer	

water	tempertures,	and	a	corresponding	increase	in	algal	blooms	in	the	PacifiCorp	reservoirs	(U.S.	

DOI	and	NMFS	2013).		"

USFWS	Klamath	Falls		 8 1

However,	there	is	strong	evidence	to	suggest	that	frequent	

surface	flushing	flows	minimizes	available	habitat	for	

polychaetes

Please	cite	either	technical	memos	or	other	relevant	documentation	to	support	this	statement. Citation	added	(Polychaete	tech	memo	pages	4	and	5	support	this	statement)

USFWS	Klamath	Falls		 8 4

However,	there	is	strong	evidence	to	suggest	that	frequent	

surface	flushing	flows	minimizes	available	habitat	for	

polychaetes

Monitoring	the	movement	of	fines	and	tying	this	movement,	if	it	can	be	quantified,	to	a	reduction	in	

polychaete	density	will	be	extremely	difficult.		Please	consider	and	make	some	reference	to	the	difficulty	in	

proving	that	these	flows	are	having	measurable	positive	effects	outside	of	increased	"natural"	hydrologic	

function	in	the	river.

Please	see	recent	research	by	Alexander	et	al.	2016	in	which	polychaete	distribution	is	correlated	

with	hydraulic	conditions	during	high	flows.		(Alexander,	J.	D.,	J.	L.	Bartholomew,	K.	A.	Wright,	N.	

A.	Som,	and	N.	J.	Hetrick.	2016.	Integrating	models	to	predict	distribution	of	the	invertebrate	host	

of	myxosporean	parasites.	Freshwater	Science.	Online	Early.	doi:	10.1086/688342).		This	analysis,	

when	combined	with	laboratory	observations	of	polychaete	dislodging	under	unstable	substrates	

in	high	velocities	(Polychaete	Memo	page	4,	5)	places	this	hypothesis	on	firm	footing.		Therefore,	

the	wording	will	remain	unchanged	in	Guidance	Document.		
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Adaptive	management	(generalized)

As	a	general	comment	on	monitoring	guidance	in	this	document,	the	authors	need	to	commit	to	greater	

specificity	in	this	guidance	as	the	measures	are	developed.		I	understand	that	it	is	difficult	at	this	point	to	lay	

out	specifics	on	monitoring,	but	this	document	should	address	that	specificity	in	monitoring	procedures,	

timing,	and	personnel	should	be	and	will	be	addressed	before	any	of	these	management	actions	are	

implemented

The	Guidance	Document	expresses	strong	support	for	a	robust	Adaptive	Management	aspect	

including	hypothesis	testing,	monitoring	and	response	to	new	information.		It	is	beyond	the	scope	

of	the	document	to	outline	a	full	and	complete	monitoring	plan	for	each	of	the	identified	

management	guidance	actions.		The	authors	of	the	report	look	forward	to	working	with	fisheries	

co-managers	to	create	and	implement	such	a	plan.		
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USFWS	Klamath	Falls		 9 3

Description	of	guidance	(2)
What	other	potential	ecosystem	level	effects	may	happen	with	this	type	of	regime?		Please	address,	with	
appropriate	citation,	the	science	supporting	a	net	benefit	from	these	flows	to	the	overall	ecosystem,	as	an	
imbalanced	ecosystem	could	create	unforeseen	difficulties	for	the	very	species	which	we	are	trying	to	protect

Text	added	in	"uncertainties"	section	of	described	management	guidance	#2.		"With	regard	to	
ecosystem	effects	of	this	guidance	action,	re-establishment	of	a	more	natural	flow	regime	that	
includes	high	flows	such	as	called	for	in	this	management	guidance	is	expected	to	restore	flows	
that	are	closer	to	the	unimpaired	natural	flow	regime.		Please	see	discussions	on	page	2	of	
Geomorphic	Memorandum	regarding	importance	of	high	flows	to	riverine	systems	and	also	page	3	
of	the	Fish	Infection	Memo	regarding	parasite-host	imbalances	resulting	from	ecosystem	
alteration."

USFWS	Klamath	Falls		 9 3

This	action	should	be	timed	with	peak	releases	from	other	
tributaries	such	as	the	Scott	River	or	other	tributaries. Add	"if	possible"	to	end	of	sentence.		 Paragraph	already	says"should"	and	"unless	precluded	by	drought	conditions".		Addition	of	"if	

possible"	would	therefore	be	redundant,	because	current	wording	captures	it	already.		

USFWS	Klamath	Falls		 9 4

NOTE:	if	the	deep	flushing	event	as	described	in	Management	
Guidance	1	does	not	result	in	flows	above	6,030	cfs	for	at	least	
72	hours,	it	will	not	fulfill	the	fine	sediment	management	
guidance	action	(#1)

This	note	has	been	the	source	of	consternation	in	discussions	with	other	reviewers.		I	read	this	as	saying	is	that	
we	can	kill	two	birds	with	one	stone	(i.e.	guidance	1	and	2),	but	if	the	ramping	rates	for	guidance	2	preclude	a	
flow	exceeding	6030	cfs	for	72	hours,	the	peak	flow	of	guidance	2	will	not	fulfill	guidance	1.		Suggest	
clarification	of	this	note	and	the	purpose	for	its	insertion	here

Commentor	was	correct	in	assertion	that	the	meaning	of	the	note	was	to	clarify	the	"kill	two	birds	
with	one	stone"	but	an	unfortunate	typographical	error	has	contributed	to	confusion.		The	
wording	has	been	changed	to	clarify	using	a	positive	assertion.		"NOTE:		if	the	deep	flushing	event	
as	described	in	Management	Guidance	2	does	result	in	flows	over	6,030	cfs	for	at	least	72	hours,	it	
will	also	fultill	the	surface	flushing	as	described	in	Management	Guidance	1.		
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Management	Guidance	3	(general	comment)

Who	will	determine	when	these	flows	are	available	and	the	timing	in	which	they	should	occur?		Suggest	
clarifying	within	the	body	of	this	guidance	as	to	potential	decision-making	process	and	if	further	hydrological	
modeling	will	be	needed	to	define	this	decision-making	process.		Further,	suggest	addressing	"inherent	
unpredictability	and	public	safety	factors"	further.		Are	these	flows	intended	to	manifest	as	flood	releases	in	
wet	springs,	a	la	2016?		If	so,	this	should	be	stated.		Otherwise,	this	guidance	is	very	similar	to	#3.

The	Guidance	3	description	states	that	it	is	the	Bureau	of	Reclamation	and	PacifiCorp	that	would	
"look	for	opportunities"	to	implement	this	action.		Have	added	"and	other	fisheries	co-managers"	
after	PacifiCorp	to	clarify	that	they	should	reach	out	to	a	broader	technical	audience.		Specifying	
the	exact	circumstances	for	each	case	where	this	might	be	implemented	is	(as	noted	in	the	
Guidance	Document)	complex	and	should	be	handled	on	a	case-by-case	basis.		

USFWS	Klamath	Falls		 12

Management	Guidance	4	(general	comment)

This	entire	management	guidance	effectively	sets	a	new	minimum	in	the	river	for	a	given	period	each	spring.		It	
will	expend	a	great	deal	of	water	and	may	or	may	not	result	in	the	desired	outcome.		There	is	little	evidence	in	
the	tech	memos	to	support	the	need	or	effectiveness	of	this	action.		Suggest	either	further	clarification	of	this	
guidance,	with	appropriate	documentation,	or	removal	of	this	guidance	altogether.

For	emergency	flow	releases	to	be	effective,	dilution	flows	need	to	occur	as	disease	is	worsening	
but	before	excessive	levels	of	lethal	doses	are	occurring	in	juvenile	fish.	Hallet	(2012)	found	the	
lethality	threshold	of	40%	was	reached	at	10	spores	per	liter	for	Chinook	(type	1	genotype)	but	
only	5	spores	per	liter	(type	2	genotype)	for	coho	salmon.			Actinospores	are	generally	released	
when	temperatures	are	above	10°C,	and	remain	viable	(able	to	infect	salmon)	at	temperatures	
ranging	from	11	to	18ºC	(Foott	et	al.	2006).		A	lethal	combination	of	spores	and	temperatures	is	
occurring	at	the	trigger	threshold	of	5	spores	per	liter	and	13	degrees	C	and	given	lag	times	of	
sampling	of	a	week	and	likely	trajectories	given	an	examination	of	past	trends,	this	was	thought	to	
be	a	prudent	precautionary	approach	to	avoid	excessive	mortality	rates.	Reclamation	in	the	2013	
BiOp	proposed	flow	increases	for	the	Klamath	River	downstream	of	IGD	to	dilute	actinospore	
concentrations	within	24	hours	of	receiving	information	that	disease	thresholds	have	been	met	
and	used	5	spores	per	liter	of	Type	II	as	a	threshold	(2013	BiOp	page	41)	so	while	this	was	only	
implemented	once	and	with	meager	flows,	this	is	a	previously	contemplated	action.		The	
unspecified	genotyping	referenced	in	the	memo	is	in	part	to	allow	for	much	more	rapid	
turnaround	time	for	results	(reduction	of	2-4	days	of	process	time),	which	would	allow	for	more	
effective	implementation	for	fish	and	water	conservation.		It	is	not	disputed	that	there	is	sufficient	
information	to	assess	C.	Shasta	through	genotyping	and	that	data	would	still	be	collected.		Chinook	
salmon	are	the	disease	surrogate	for	coho	in	the	ITS	and	incredibly	important	to	tribal	fisheries	so	
should	be	protected	during	these	actions	along	with	ESA	listed	coho	salmon.					

USFWS	Klamath	Falls		 11 1

Hold	in	reserve	50	TAF…

It	is	highly	unlikely	that	50	TAF	can	be	"held	in	reserve"	at	any	time	in	the	year,	much	less	the	period	annually	in	
which	water	is	at	its	most	over-allocated	in	this	system.		This	effectively	means	that	50	TAF	can	be	requested	
and	must	be	made	available	if	the	below	criteria	are	evident,	regardless	of	other	obligations	or	needs.		This	
would	coopt	all	inflows	to	the	lake	at	a	critical	time.		Suggest	a	reduction	in	the	amount	requested	for	
"reserve,"	which	would	also	require	adjustment	of	flow	schedule	below

Added	statement	in	the	Introduction	section	explaining	that	the	purpose	of	this	management	
guidance	was	to	identify	conditions	in	the	mainstem	river	that	would	alleviate	the	high	mortalities	
experienced	due	to	disease	in	juvenile	salmonids.		The	question	of	"how"	to	make	these	things	
happen	is	beyond	the	perview	and	scope	of	the	document.		We	acknowledge	that	the	system	is	
complex,	and	variables	interact	with	each	other	in	unpredictable	ways.		none	the	less,	we	believe	
it	is	physically	possible	to	deliver	this	quantity	of	water	in	the	specified	time	period.			

USFWS	Klamath	Falls		 11 2

Spore	concentrations	exceed	5	spores	(non?specified	genotype)	
per	liter	for	the	preceding	sample	based	on	qPCR	from	water	
filtration	samples	at	any	sampling	station;

Non-specified	genotype	is	worrisome,	given	Sascha	Hallett's	work	on	genotypic	specificity	of	C.	shasta	infection	
in	a	given	species	of	salmon.		There	is	obvious	and	universal	interest	in	protecting	the	tribal	trust	species	(i.e.	
Chinook),	but	the	primary	focus	currently	is	on	the	listed	Coho.		Dr.	Hallett's	work	should	not	be	disregarded	in	
this	document.		Suggest	allowing	specification	of	genotype	so	that	species-specific	threat	may	be	more	
effectively	evaluated,	given	other	factors	at	play	in	the	river.

We	are	recommending	flows	when	the	spore	count	reaches	5/L	of	any	type,	on	the	premise	that	1)	
5/L	is	indicative	of	a	rising	trend,	2)	distinguishing	DNA	type	takes	precious	extra	days,	and	(?)	3)	
high	concentrations	of	type	1	can	mask	detection	of	type	2.		Wording	as	to	such	was	added	to	the	
support	section.		



Appendix	F C.	shasta	Disease	Managmeent	Guidance	Document	Comment	Matrix	-	January	17,	2017

Page	5 Guidance	Doc.	Comment	Matrix

Submitting	Party
Page	# Paragraph Sentence

DTAT	Guidance	Document	Comments	and	Responses

DispositionComment
Comment	Location

USFWS	Klamath	Falls		 11 2

Spore	concentrations	exceed	5	spores	(non?specified	genotype)	

per	liter	for	the	preceding	sample	based	on	qPCR	from	water	

filtration	samples	at	any	sampling	station;

These	criteria	will	be	met	in	9/10	years,	effectively	creating	a	new	minimum	flow	for	the	river	for	much	of	the	

spring/summer.		This	appears	to	set	the	bar	quite	low	for	justification	of	these	flows.		Suggest	reevaluating	the	

criteria	upon	which	these	flows	are	based.

These	criteria	are	based	on	the	conclusion	in	the	BiOp	that	5	spores/L	of	type	2	and	10	spores/L	of	

type	1	cause	an	estimated	40%	mortality	in	Coho	and	Chinook	juvenile	salmon	respectively	(BiOp	

at	341-342).		While	it	is	acknowledged	that	this	is	a	significant	amount	of	water,	it	is	also	apparent	

that	mortalities	from	this	disease	are	a	"key		factor	limiting	salmon	recivery	in	the	Klamath	River"	

(BiOp	at	341).		Furthermore,	given	the	restrictions	placed	on	implementation	of	this	measure	(less	

than	80%	of	the	outmigration	complete),	it	is	not	at	all	clear	that	9/10	years	would	require	

additional	flows.		Language	added	under	Support	section:	"For	example	Hallett	et.	al	found	that	a	

lethality	threshold	of	40%	mortality	was	reached	with	10	spores	per	liter	for	Chinook	and	5	spores		

liter	for	Coho	Salmon.		These	high	levels	of	mortalities	support	using	5	spores	per	liter	as	a	

threshold	to	initiate	this	Guidance	Action.	"

USFWS	Klamath	Falls		 11 last

The	concentration	of	actinospores	in	the	Klamath	River	is	a	

function	of	the	total	number	of	spores	and	the	volume	of	water	

into	which	they	are	discharged.	

While	this	makes	sense,	this	does	not	seem	to	be	supported	by	the	Spore	technical	memo.		The	conceptual	

diagram	(figure	1)	suggests	that	actinospore	concentration	is	a	function	of	polychaete	prevalence	and	infection	

rate.		The	effect	of	dilution,	discussed	in	the	body	of	the	memo,	is	uncertain	with	the	current	science.		Suggest	

removing	these	sentences.

We	believe	this	statement	is	correct	and	is	supported	by	analysis	in	the	spore	memo	presented	on	

pages	6-8	of	the	Spore	Memo	(Effects	of	Discharge	on	Spore	Concentrations).		We	believe	this	

discussion	supports	an	alteration	of	the	conceptual	diagram	to	include	flows	and	releases	from	

Iron	Gate	Dam	as	a	significant	factor	that	affects	spore	concentrations.		Added	citation	to	Spore	

Memo	to	document.		

USFWS	Klamath	Falls		 12 1

Increased	flows	also	increase	water	velocity	and	have	been	

shown	to	reduce	transmission	rates.

This	also	seems	to	be	a	tenuous	connection,	given	the	current	science	outlined	in	the	tech	memo.		Please	cite	

with	the	appropriate	support	or	remove.
Citation	added	to	document	(Ray	et	al.)

USFWS	Klamath	Falls		 12 5

low	temperatures	often	coincide	with	higher	flows

This	is	anecdotal.		I've	not	seen	hydrologic	research	to	support	this,	though	I'd	imagine	there	is	likely	some	

correlation.		Perhaps	a	study	should	be	commissioned	to	demonstrate	the	veracity	of	this	statement	in	the	

Klamath	River?

The	statement	says	that	low	temperatures	"often"	correlate	with	higher	flows.		This	is	true	

because	the	higher	flows	come	from	precipitation,	snowpack,	and	also	are	associated	with	

decreased	travel	time	from	colder	high	elevation	sites.		Language	remains	unaltered.		
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Management	guidance	5

Redistributing	carcasses	will	be	very	difficult,	and	even	if	redistribution	is	successful,	Foote's	work	shows	that	a	

single	infected	carcass	can	introduce	millions	of	spores	into	the	system,	effectively	negating	the	positive	effect	

of	moving	carcasses	about.		Further,	implementing	guidance	1	will	accomplish	this	goal,	obviating	the	need	for	

inclusion	of	this	measure.		Suggest	removal	or	revision	of	this	guidance.

Added	statement	in	the	support	section	regarding	objectives.		In	addition	to	moving	carcasses	to	

different	locations,	it	is	also	hypothesized	that	the	myxospores	themselves	will	be	advected	to	less	

advantageous	locations	further	downstream	and	some	may	become	stranded	on	floodplains	and	

subsequently	dessicated.		Management	Guidance	1	(6,030	cfs	flow	for	72	hours),	if	performed	

during	the	myxospore	release	season	(Nov-Dec)	may	achieve	this	objective,	but	it	is	more	likely	

that	if	Management	Guidance	1	is	implemented	it	will	be	later	in	the	year.		
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Management	guidance	6
I	agree	that	this	should	be	implemented	for	disease	control.		However,	this	is	not	within	Reclamation's	purview,	

nor	should	it	be	tied	in	to	BiOp	obligations	that	may	ultimately	open	the	Services	up	to	litigation	in	the	future.		

The	guidance	document	identifies	management	actions	that	may	alleviate	C.	shasta	conditions	on	

the	Klamath	without	regard	to	implementation.		This	Guidance	Document	does	not	demand	that	

Bureau	of	Reclamation	implement	any	of	these	actions.		Text	will	remain	unaltered.		
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negative	interactions	between	hatchery/natural	fish	in	the	

Klamath	River,	while	meeting	the	two	objectives	listed	above

What	are	these	negative	interactions?	Are	they	disease	related?	Is	that	disease	something	other	than	C.	

shasta?	
This	concept	has	been	accepted	in	fisheries	science	for	quite	some	time.		No	change	to	the	text.
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Adaptive	Management	and	Monitoring	Considerations	for	(MG6)

Perhaps	language	could	be	added	here	to	the	effect	of,	"The	disease	management	team	recognizes	that	these	

measure	are	outside	of	the	purview	of	BoR	and	the	Services.		However,	given	the	need	for	implementation	of	

these	measures,	we	strongly	suggest	a	concerted	effort	between	CDFW	and	the	Yurok,	Karuk,	and	Hoopa	

Tribes;	with	input	from	Reclamation,	the	Services,	and	the	Klamath	Tribes;	to	see	these	measures	implemented	

at	the	IGD	hatchery

The	guidance	document	identifies	management	actions	that	may	alleviate	C.	shasta	conditions	on	

the	Klamath	without	regard	to	implementation.		This	Guidance	Document	does	not	demand	that	

Bureau	of	Reclamation	implement	any	of	these	actions.		Text	will	remain	unaltered.		

Bureau	of	Reclamation	 General

While	the	four	technical	memos	present	a	science	based	discussion	of	possible	factors	and	results,	the	

Guidance	Document	does	not	conprehensively	summarize	the	conclusions	in	the	tech	memos.		

Disagree.		Please	see	appendices	for	comprehensive	summaries	of	each	of	the	four	tech	memos	as	

well	as	the	memos	themselves.		

Bureau	of	Reclamation	 General

The	Guidance	Document	should	be	more	science-based	and	provide	recommended	disease	control	actions	

independent	of	Klamath	Project	operations.

It	was	not	focused	on	Klamath	Project	Operations,	but	on	measures	that	could	be	implemented	to	

minimize	disease.		The	Klamath	project	is	the	entity	tha	has	an	Incidental	Take	Statement	under	

the	Federal	Endangered	Species	Act	regarding	take	in	the	Klamath	River	associated	with	Klamath	

Project	water	diversions;	this	ITS	was	substantially	violated	in	2014/2015,	so	to	the	extent	water	

management	is	part	of	measures	to	address	disease	issues,	the	Klmath	Project	may	be	involved.		

Bureau	of	Reclamation	 General

Additional	detail	needs	to	be	provided	for	the	scientific	bases	of	timing,	duration,	and	frequency	intervals	of	

events	for	all	management	options.		For	example,	if	a	management	action	is	recommended	every	year,	please	

more	closely	tie	the	recommended	timing,	duration,	and	frequency	back	to	the	technical	memoranda.

Language	was	added	in	various	parts	of	the	document	bolstering	scientific	support	for	

implementation	of	various	management	guidance	actions.		
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Bureau	of	Reclamation	 General

The	most	probable	disease	control	measures	proposed	in	the	Guidance	Document	would	involve	use	of	flow	
releases	to	reduce	polychaete	densities	and	possibly	disperse	salmon	carcasses	downstream	of	IGD.	However,	
high	flow	conditions	(≥	10%	exceedence	flows)	are	needed	to	produce	an	appreciable	impact	on	polychaete	
and	salmon	carcass	densities.	Whether	these	high	flows	can	be	consistently	achieved	at	the	frequency	needed	
is	a	major	uncertainty,	especially	during	moderate	and	dry	water	years	(see	Hardy	et	al.	2006,	figures	5,	7,	and	
9).	For	example,	how	much	would	the	frequency	of	high	flow	events	>6,000	cfs	increase	if	irrigation	water	was	
no	longer	stored	and	diverted?	Instituting	operational	measures	that	rely	heavily	on	factors	outside	
management	control,	such	as	runoff,	will	not	produce	the	desired	outcome.

We	agree	that	flow	management	is	the	most	probable	proposed	measure	to	control	diesease,	and	
associated	densities	of	infected	polychaetes.		There	are	multiple	factors	that	affect	the	ability	to	
increase	flows	in	the	Klamath	River,	especially	for	relatively	short	periods	of	time,		including:	end	
of	year	lake	levels,	management	of	winter	flows,	managing	for	flood	control	curve	of	the	lake,	
management	of	reservoir	levels,	management	of	flows	when	lake	is	nearing	full	capacity,	and	
timing	associated	with	hydrologic	events.				As	you	are	likely	aware,	water	is	naturally	stored	in	
Upper	Klamath	Lake.		The	hydrology	of	the	Klamath	River	would	be	substantially	different	if	it	
didn't	have	several	hundred	thousand	acre	feet	of	water	diverted	from	it.		However	the	intent,	
and	effect	even	if	all	control	measures	were	fully	implemented,	of	this	docment	is	not	to	eliminate	
agriculture	and	return	to	the	pre-development	hydrograph,	our	intent	is	to	manage	in	a	manner	
that	minimizes	the	extremely	high	disease	rates	the	river	has	experienced	during	recent	years	(i.e.	
we	are	not	suggesting	that	ag	diversions	be	halted).

Bureau	of	Reclamation	 General

The	link	between	coho	salmon	life-history	events	(e.g.	emigration)	and	timing	of	the	recommended	flow	
management	measures	is	not	provided	in	the	Guidance	Document.	Our	understanding	is	that	most	of	the	
juvenile	coho	emigrating	through	reaches	proximate	to	IGD	will	have	passed	through	the	area	prior	to	the	
annual	onset	of	high	C.	shasta	spore	concentrations.	These	types	of	relationships	are	important	to	
understanding	the	magnitude	of	potential	benefits	of	some	of	the	proposed	measures	(e.g.	Management	
Guidance	4)	to	coho	salmon	population	viability.

Depending	on	the	year,	disease	levels	can	vary	substantially	during	April	-	June.		The	years	when	
disease	levels	are	elevated	relatively	early	would	likely	impact	juvenile	coho	smolts	prior	to	their	
emigration	to	the	ocean.		As	noted	in	the	BiOp	(page	243),	coho	salmon	migrating	downstream	
have	been	found	to	have	infection	rates	as	high	as	50%	(Bartholomew	and	Foote,	2010).		Juvenile	
young	of	year	coho	that	are	utilizing	the	mainstem	Klamath,	whether	for	rearing	or	re-distribution,	
would	be	affect	by	high	disease	levels	throughout	the	April	-	June	time	period.

Bureau	of	Reclamation	 General	

The	four	USFWS	C.	shasta	technical	memos	provide	a	logical	basis	to	conclude	that	regulation	of	the	Klamath	
River,	particularly	storing	water	during	winter	and	spring,	may	exacerbate	C.	shasta	infection	rates	for	
outmigrating	salmon	downstream	of	Iron	Gate	Dam	(IGD)	during	some	years.	These	impacts	would	be	most	
pronounced	in	the	first	15-20	river	miles	downstream	of	IGD	where	flow	conditions	are	principally	driven	by	
IGD	water	releases.	However,	a	functional	relationship	between	IGD	discharge	and	disease	conditions	(i.e.	fish	
infection	or	mortality	rates)	in	the	Lower	Klamath	River,	which	would	be	necessary	to	quantify	the	impact	of	KP	
operations	on	disease-induced	fish	mortality,	has	not	been	developed.	Therefore,	the	outcome	of	the	flow	
management	measures	proposed	in	the	Guidance	Document	is	highly	uncertain,	and	these	measures	should	be	
regarded	as	investigational.	

It	is	likely	that	disease	conditions	in	the	Upper	Klamath	River	affect	disease	conditions	in	the	Lower	
Klamath	River,	whether	it	be	from	dislodged/infected	polychated	worms,	free	floating	
actinospores,	or		fish	that	become	infected	in	the	Upper	Klamath	and	die	to	release	myxospores	
downstream.		We	recognize	that	there	is	still	much	to	learn	regarding	the	dynamics	of	C.	shasta	in	
the	Klamath	River,	which	is	why	adaptive	management	is	highlighted	as	being	so	important	in	the	
Synthesis	Memo

Bureau	of	Reclamation	 General

The	relationship	between	coho	salmon	smolt	survival	and	flow	has	been	quantified	(Beeman	et	al.	2012),	but	
this	relationship	includes	all	sources	of	fish	mortality,	not	just	disease.	Beeman	et	al.	(2012)	did	not	quantify	
latent	effects	of	disease	that	may	occur	after	fish	reach	the	ocean,	but	water	temperature	is	the	primary	
determinant	of	disease-induced	mortality,	and	ocean	temperatures	are	much	cooler,	suggesting	that	survival	
rates	of	infected	fish	would	likely	increase	upon	ocean	arrival.	Though	latent	effects	of	disease	infection	are	a	
concern,	it	was	generally	believed	that	in-river	survival	conditions	between	IGD	and	the	ocean	were	adequately	
described	by	the	Beeman	et	al.	(2012)	study.	One	interpretation	of	the	study	findings	is	that	small	operational	
changes	should	not	be	expected	to	significantly	reduce	juvenile	coho	mortality.	Instead,	large	flow	events,	such	
as	those	associated	with	large	storms,	were	the	most	influential	throughout	most	of	the	Lower	Klamath	River.	
The	information	described	in	the	four	USFWS	disease	technical	memos	also	supports	the	idea	that	large	flow	
events	are	needed	to	meaningfully	alter	disease	conditions	and	subsequent	fish	mortality.

Of	the	flow	related	control	measures	identified	in	the	Synthesis	Memo	to	minimize	C.	shasta	levels	
in	the	Klamath	River,	four	of		five	measures	are	focused	on	interrupting	the	life	cycle	of	C.	shasta,	
primarily	by	disrupting	polychaete	worms	(an	obligate	part	of	C.	shasta	life	cycle),	polychaete	
habitat,	or	infection	of	polycaetes	by	myxospores	released	from	rotting	carcassess.		The	
effectiveness	of	these	control	measures	to	impact	polychaetes	was	not	been	assessed	by	the	
Beeman	study.		The	control	measure	that	consist	of	the	provision	of	emergency	spring	dilution	
flows	if	certain	criteria	are	met,	could	somewhat	be	related	to	the	findings	of	the	Beeman	study.		
Whether	increasing	flows	to	3,000	cfs	(and	then	going	to	4,000	cfs	if	necessary)	is	considered	a	
"small	operational	change"	or	"large	flow	event"	is	up	to	interpretation,	however	the	amount	of	
water	required	to	meet	these	levels	during	the	April/May	time	period	can	vary	substantially,	
depending	upon	hydrologic	conditions.		During	some	wetter	water	years,	these	flow	levels	would	
be	met	without	any	flow	augmentation.		

Bureau	of	Reclamation	 General

Please	consider	assessing	the	potential	role	of	increasing	flows	from	key	tributaries	of	the	Klamath	River	below	
IGD	in	reducing	C.	shasta	POI.	Although	outside	of	Reclamation's	jurisdiction,	we	feel	that	increasing	cool	water	
flows	from	key	tributaries	could	reduce	spore	production	and	improve	upstream	passage	into	the	tributaries.	
Concentrating	efforts	on	increasing	flows	from	IGD	ignores	the	potential	role	tributaries	could	play	at	reducing	
actinospore	concentrations	in	the	mainstem	Klamath	River	and	increasing	usage	of	those	habitats	by	juvenile	
coho	salmon.

It	is	not	clear	what	time	of	year	is	being	recommending	for	increasing	flows	in	tributaries,	given	
the	reference	to	fish	passage,	however	we	agree	that	cool	water	accretions	from	Klamath	River	
tributaries	are	critical	for	the	health	of	the	Klamath	River	ecosystem	and	could	help	to	ameliorate	
disease	conditions	in	the	Klamath	River	to	some	extent.		However,	the	magnitude	of	water	
diverted	within	tributaries	downstream	of	Iron	Gate	Dam	is	relatlively	small	compared	to	IGD	
discharge	-	while	the	impact	of	these	diversions	is	extreme	within	the	tributaries,	the	impact	to	
the	mainstem	Klamath	flow	is	much	less	(but	still	important).
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Bureau	of	Reclamation	 1 2

General

There	are	inaccuracies	in	this	paragraph.		For	example,	in	the	BiOp,	NMFS	concluded	that	they	"cannot	quantify	
the	magnitude	of	the	increased	disease	risk	to	coho	salmon	under	the	proposed	action"	(2013	BiOp,	page	376).		
As	such,	to	the	extent	statements	such	as	those	in	paragraph	2	are	needed,	they	should	be	limited	to	factual	
statements.		Please	verify	the	accuracy	of	other	statements	in	this	paragraph.

Page	349	of	the	BiOp:		“The	proposed	action	is	likely	to	adversely	affect	coho	salmon	fry	by	
reducing	habitat	availability	and	increasing	susceptibility	to	diseases.”			AND	NMFS	believes	the	
high	incidence	of	disease	in	certain	years	within	the	mainstem	Klamath	River	results	largely	from	
the	reduction	in	magnitude,	frequency,	and	duration	of	mainstem	flows	from	the	natural	flow	
regime	under	which	coho	salmon	evolved.	The	proposed	action’s	effects	on	spring	flows	and	
channel	maintenance	flows	and	their	relationship	to	disease	are	discussed	below.	Research	on	the	
effects	of	C.	shasta	on	coho	salmon	juveniles	is	applicable	to	coho	salmon	fry	because	the	parasite	
targets	species	not	life	stages	(Hallett	et	al.	2012).	(page	341	of	the	BiOp)
AND:		
“Therefore,	when	environmental	conditions	are	conducive	to	actinospore	release	in	the	spring	
(e.g.,	elevated	water	temperature),	the	proposed	action	will	likely	result	in	hydrologic	conditions	
in	the	mainstem	Klamath	River	that	contribute	to	high	C.	shasta	actinospore	concentrations	(e.g.,	
≥5	spores/L	actinospore	genotype	II),	which	will	likely	increase	the	percentage	of	disease-related	
mortality	to	coho	salmon	fry	in	the	mainstem	Klamath	River	between	Trees	of	Heaven	(RM	172)	
and	Seiad	Valley	(RM	129)	in	May	to	mid-June	(Foot	et	al.	2008,	Hallett	et	al.	2012,	Ray	et	al.	
2012).	The	proposed	action	will	also	likely	increase	the	percentage	of	coho	salmon	fry	in	the	
mainstem	Klamath	River	between	Klamathon	Bridge	(RM	184)	and	Orleans	(RM	59)	that	will	
experience	sublethal	effects	of	C.	shasta	infections	during	April	to	mid-June.	Sublethal	effects	
include	impaired	growth,	swimming	performance,	body	condition,	and	increased	stress	and	
susceptibility	to	secondary	infections	(Hallett	et	al.	2012).”	(page	343).			It	seems	that	all	of	the	
statements	in	this	paragraph	are	accurate.		Please	be	more	specific	if	you	don't	agree.	

Bureau	of	Reclamation	 1 2
General Please	refer	to	the	Klamath	Project	as	the	Klamath	Reclamation	Project	or	Klamath	Project	throughout	

document.		 Done

Bureau	of	Reclamation	 1 3

The	third	paragraph	on	p.	1	of	the	Guidance	Document	does	not	seem	to	be	directly	related	to	the	purpose	of	
the	Guidance	Document.		There	is	no	reference	to	the	ITS	in	the	scoping	document,	rather	the	purpose	of	the	
exercise	was	to	provide	scientific	information	as	to	possible	controls	of	the	disease	that	could	be	implemented	
by	Reclamation.		Please	remove	first	full	sentence.		Additionally,	revise	second	sentence	to	be	consistent	with	
Scoping	Document	as	follows:		"In	order	to	propose	guidance	for	science-based	measures	intended	to	mitigate	
the	effects	of	Ceratanova	shasta	(C.	shasta)	disease	infection	rates	in	coho	and	Chinook	salmon	below	Iron	
Gate	Dam,	.....the	disease	technical	advisory	committee......".

The	first	sentence	of	paragraph	3	gives	context	for	the	document.			While	the	scoping	document	
doesn't	specifically	refer	to	the	ITS,	it	does	refer	to	the	BiOp	and	the	fact	that	the	Synthesis	Memo	
(referred	to	as	Guidance	Document	in	the	Scoping	memo)	is	intended	for	consideration	and	
implementation	for	the	duration	of	the	2013	BiOp.			

Bureau	of	Reclamation	 2 1

What	are	the	specific	mechanisms	and	empirical	evidence	linking	KP	to	C.	shasta	infection	in	fish?	The	reviewer	
is	concerned	that	operation	of	the	Klamath	Project	may	be	less	influential	than	other	factors	like	
meteorological	conditions.	Yes,	the	Klamath	Project	changes	the	hydrograph,	but	what	is	the	relative	
contribution	as	compared	to	meteorological	conditions,	etc?	There	is	a	large	amount	of	uncertainty	whether	
the	types	of	flows	needed	for	disease	control	can	be	reliably,	artificially	produced.	Figure	3	in	the	DTAT	
Guidance	Document	shows	the	flow	duration	for	various	types	of	high	flow	events	in	the	Klamath	River,	1964-
2016.	During	the	last	16	years	there	was	one	very	wet	water	year	(2006)	and	that’s	the	year	that	produced	the	
types	of	flows	desired	for	disease	control.	The	Geomorphic	Memo	stated	that	“From	2000	to	2016,	the	average	
cumulative	duration	of	Surface	Flushing	flow	exceeded	five	days	in	only	one	water	year	and	no	sediment	
mobilization	flows	occurred	in	12	of	the	17	water	years.“	Due	to	water	storage	limitations,	the	Klamath	Project	
may	not	be	able	to	artificially	create	high	flow	conditions	during	dry	or	moderate	water	years,	which	indicates	
that	the	quantity	and	duration	of	the	requested	flow	management	measures	may	not	be	implementable.

The	comment	states:	"There	is	a	large	amount	of	uncertainty	whether	the	types	of	flows	needed	
for	disease	control	can	be	reliably,	artificially	produced".				In	regard	to	reliability,	it	depends	upon	
which	flows	are	being	referenced,	and,	of	course,	the	hydrologic	conditions.		However,	surface	
flushing	flows	could	be	provided	in	most	years,	and	deep	flushing	flows	in	many	years.		In	regard	
to	"artificially	produced",	we	would	argue	that	in	many	years	the	lack	of	higher	flows,	especially	
surface	flushign	flows),	is	"artificially"	prevented	from	happening.		Your	reference	to	the	minimal	
amount	of	high	flows	during	the	past	16	years,especially	relative	to	the	prior	26	years,	is	what	we	
are	trying	to	remedy.		We	think	that	part	of	the	solution	is	management	of	the	project,	lake	levels,	
and	river	flows.		The	driest	yeaers	will	be	the	most	challenging,	however	the	surface	flushing	flows	
would	consume	approximatley	30,000	-	35,000	acre	ft.	of	water	(depending	upon	details),	which	
should	be	technically	feasible	in		all	water	years.

Bureau	of	Reclamation	 2 3

3

On	page	2,	the	document	states	"the	only	limitation	the	DTAT	placed	on	the	guidance	provided	herein,	were	
physical	possibility,	safety,	and	a	reasonable	timeline	for	implementation".		The	limitation	criteria	described	on	
page	2	is	not	followed	in	Page	5	list	of	control	measures	considered	but	elimiated	(ie.	Dewatering	and	Direct	
Sediment	Introduction).		The	reasons	for	rejecting	these	control	measures	should	reflect	this	list,	or	the	list	
should	be	revised	to	include	the	reasons	noted	for	each	eliminated	control	measure	starting	on	page	5.		

Clarifying	language	added	on	page	2.		

Bureau	of	Reclamation	 2

The	discussion	in	the	first	full	paragraph	of	page	2	regarding	operation	of	the	Klamath	Project	is	not	relevant	to	
the	task	of	determining	possible	science-based	controls	of	disease.		Also,	the	reference	to	the	impaired	natural	
flow	is	an	oversimplification	of	a	more	detailed	discussion	of	the	BiOp.		Also,	there	is	no	explanation	on	how	
the	Klamath	Project	affects	water	quality	that	relates	to	the	disease	issue	at	hand.

Language	re:	WQ	deleted,	reference	to	2013	BiOp	and	Geomorph	memo	added

Bureau	of	Reclamation	 3

The	underlined	text	on	p.	3	of	the	Guidance	Document	does	not	seem	necessary	as	the	Tech	Memos	were	not	
for	the	purpose	of	suggesting	management	decisions.	

The	tech	memos	were	developed,	at	the	Yurok	and	Karuk	Tribes	request,	so	we	could	draft	the	
synthesis	memo	which	is	based	upon	the	information	from	the	tech	memos.		

Bureau	of	Reclamation	 4 2 1 typo,	should	be	Sascha	Hallett	not	Sasha	Hallet Thank	you
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Bureau	of	Reclamation	 4 3

3

Predicted	outcomes	are	a	key	element	of	adaptive	management.		As	such,	to	be	able	to	meaningfully	carry	out	

the	adaptive	management	considerations	described	on	page	4,	clear	definition	is	needed	in	each	of	the	

management	options.		Please	include.	

This	will	be	a	task	for	technical	group	identified	in	the	2nd	paragraph	under	"Adaptive	

Management	Considerations".	

Bureau	of	Reclamation	 4 3

General	Comments

In	the	Adaptive	Management	Considerations	section	(page	4),	the	authors	recommed	that	'Reclamation	

assemble	a	techncial	group	from	fish	management	agencies	and	Tribes	to	ensure	that	studies	are	developed	

and	appropriately	funded	such	that	field	observations	can	be	made	before	and	after	management	actions	are	

implemented	and	monitored.'	The	FASTA	team,	comprised	of	technical	experts	from	the	Tribes,	fish	

management	agencies,	and	universities	already	exists	and	has	been	developing	and	carrying	out	adaptive	

management	activities;	hypotheses	are	often	discussed		prior	to	implementation	of	management	actions,	

monitoring	plans	are	coordinated,	and	results	are	conveyed.		As	an	example,	the	FASTA	team	recently	agreed	

to	deviate	from	the	formulaic	approach	to	implement	a	pulse	flow	capable	of	displacing	carcasses	and	limiting	

myxospore	load.	Do	the	authors	envision	the	need	for	an	additional	technical	group?	How	often	would	this	

group	convene	and	what	would	they	discuss.	Reclamation	believes	the	composition	and	forum	is	captured	with	

the	existing	FASTA	team	and	does	not	recommed	the	forming	of	an	additional	and	largely	redundant	group.	

The	relationship	between	the	disease	technical	group	and	the	Fasta	team	should	be	discussed	

among	Co-Managers	to	determine	the	most	efficient/effective	way	to	meet	the	adaptive	

management	needs	associated	with	measures	to	minimize	disease	issues.

Bureau	of	Reclamation	 4 4 2 typo,	should	be	thresholds	not	thresh	holds	 Thank	you

Bureau	of	Reclamation	 4 5

"Spore	dilution"	is	mentioned	as	an	objective	of	one	of	the	DTAT’s	flow	management	recommendations.	

However,	spore	dilution	via	flow	augmentation	has	not	been	shown	to	appreciably	decrease	infection	rates	in	

Klamath	River	salmon	(2014,	tech	memo).	Infection	rates	are	most	strongly	correlated	with	water	temperature,	

especially	in	cases	where	spore	concentrations	are	high.	Lab	studies	have	also	shown	that	temperature	is	the	

key	factor	for	predicting	mortality	of	infected	fish,	which	means	releasing	more	warm	water	above	the	tubine	

capacity	at	IGD	may	not	appreciably	(if	at	all),	affect	mortality	rates.	

We	believe	that	the	rationale	behind	the	spore	dilution	management	guidance	is	adequately	

explained	and	backed	up	with	appropriate	scientific	literature

Bureau	of	Reclamation	 4 6

1	&	2

The	sentences	noted	below	contradict	each	other,	and	the	text	in	page	2,	paragraph	2,	sentence	2.		Page	4,	

Paragraph	6,	Sentence	1	states	"high	likelihood"	whereas	sentence	2	states	"would"	-	a	positive	assurance	of	

results	while	Page	2,	paragraph	2,	sentence	2	implies	considerable	uncertainty.			Change	"would"	to	"could"	

since	the	outcomes	of	all	management	guidance	are	not	fully	understood	at	this	time.

language	changed	for	clarification

Bureau	of	Reclamation	 6 3

General	Comments

The	authors	state	that	implemention	of	the	geomorphically	oriented	management	guidance	actions	is	expected	

to	reduce	the	need	for	other	management	guidance	(dilution,	fall	carcass,	and	hatchery	changes	etc.).	The	

observation	of	polychaete	distribution/density	and	C.	shasta	POI	in	juenvile	Chinook	and	coho	after	the	2016	

'deep	flushing	flow'	event	supports	the	statement	that	geomporhically	active	flows	can	disrupt	the	C.	shasta	

lifecycle.		However,	it's	unclear	how	the	authors	anticipate	managers	will	make	decisions	on	whether	or	not	

management	actions	in	addition	to,	or	other	than,	geomorphically	oriented	events	are	also	needed	for	disese	

abatement.	Please	provide	specific	instruction	and/or	criteria	that	provides	for	the	decision	making	process	on	

when	and	how	management	guidance	4-6	are	implemented	(or	not).		Do	the	authors	anticipate	that	these	

decisions	will	be	necessary	on	an	annual	basis.	If	so,	what	are	the	criteria	and	who	will	make	them	(FASTA?)?

The	guidance	document	identifies	management	actions	that	may	alleviate	C.	shasta	conditions	on	

the	Klamath	without	regard	to	implementation.		This	Guidance	Document	does	not	demand	that	

Bureau	of	Reclamation	implement	any	of	these	actions.		Text	will	remain.		
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7 2

Bureau	of	Reclamation	 7 last last typo,	should	be	Polychaete	not	Polycheate Thank	you

Bureau	of	Reclamation	 7,8 6

Management	Guidance	1:	Provide	Surface	Flushing	Flows

The	authors	recommend	that	Reclamation	follow	the	2013	BiOp	ramp	up	and	ramp	down	rates	during	the	
implementation	of	the	fall	surface	flushing	flows	of	6,030	cfs	in	November-December.		Reclamation,	when	
implementing	the	fall	carcass	displacement	in	November	2016	did	not	need	to	follow	the	downramping	rate	in	
the	BiOp	because,	as	individuals	on	the	FASTA	noted,	'there	were	very	few,	if	any	juvenile	salmon	in	the		
mainstem	Klamath	River	at	that	time	and	stranding	was	not	a	significant	concern'.		Also,	the	surface	flushing	
flow	time	period	overlaps	with	Recommendation	#5	(carcass	displacement	flow).	Reclamation	seeks	
clarification	on	whether	the	fine	flushing	flows	and	carcass	displacement	flow	could	be	combined	into	one	
event.	And,	if	combined	into	one	event,	and	given	the	need	to	remove	carcasses	from	the	wetted	channel,	the	
authors	should	clarify	whether	they	feel	the	BiOp	ramping	rates	should	be	adhered	to	(as	recommended)	or	
whether	there's	more	benefit	than	risk	associated	with	steeper	ramp	up	and	ramp	down	rates.	

NOTE:	we	don't	refer	to	"fall	surface	flushign	flows",	but	"surface	flushing	flows".		The	surface	
flushing	flow	does	not	necessarily	overlap	with	the	carcass	displacement	flow	-	see	response	to	
comment	in	row	29	below.			In	regard	to	ramping	rates,	this	should	be	considered	by	technical	
experts,	such	as	the	potential	Disease	Management	Recommendations	Team	mentioned	by	BOR	
in	the	Scoping	Document.

Bureau	of	Reclamation	 7,8 6

Management	Guidance	1:	Provide	Surface	Flushing	Flows

It	is	unclear	whether	the	recommended	surface	flushing	flow	of	6,030	cfs	can	be	incorporated	on	the	beginning	
or	end	of	a	larger	geomorphic	flow	event	in	the	spring	months	(Feb-April)	or	a	carcass	displacement	flow	in	the	
fall	(Novemeber	-	December).	The	authors	should	clarify	whether	these	events	can	be	combined	into	one	
singular	flow	event.	If	the	authors	recommend	two	discrete	flow	events,	justification	and	rationale	should	be	
provided.	

As	noted	on	page	9	of	the	Synthesis	Memo,	"if	the	deep	flushing	event	as	described	in	
Management	Guidance	1	does	not	result	in	flows	above	6,030	cfs	for	at	least	72	horus,	it	will	not	
fulfill	the	fine	sediment	managemetn	guidance	action	(#1)."		Therefore,	deep	flushing	events	and	
surface	flushing	flow	events	can	be	piggy	backed	on	top	of	each,	as	long	as	flows	are	above	6,030	
cfs	for	at	least	72	hours.		Potential	concerns	with	piggy-backing	the	surface	flushing	flows	with	the	
fall	carcass/myxospore	redistribution	flows	include:	1)	scouring	of	redds	in	the	Upper	Klamath,	2)	
effectiveness	of	the	flows	at	reducing	polychaete	densities	for	the	spring/early	summer.		Our	
opinion	is	that	the	spring	time,	especially	during	an	ongoing	hydrologic	event,	is	likely	the	best	
time	for	the	surface	flushing	flows.		However,	this	would	be	a	good	topic	for	the	experts	to	
consider,	such	as	the	Disease	Management	Recommendation	Team	that	is	described	by	BOR	in	the	
Scoping	Document.					

Bureau	of	Reclamation	 8 3

While	there	is	considerable	discussion	to	support	the	6,030	cfs	flow,	the	true	target	is	the	reduction	in	the	host	
population	where	the	scientific	basis	included	in	the	Guidance	Document	is	that	there	is	"strong	evidence	to	
suggest".		This	does	not	provide	the	"predicted	outcome"	assumed	in	the	adaptive	management	consideration	
section	on	page	4.		Clear	definition	is	needed.		Please	include.

Not	clear	what	this	comment	is	asking	or	recommending.		The	predicted	outcome	of	the	surface	
flushing	flows	is	the	mobilization	of	surface	sediments,	reduction	in	available	polychaete	habitat,	
and	resultant	reduction	in	polychate	densities.		

Bureau	of	Reclamation	

With	regard	to	the	climate	change	portion	of	the	document,	the	BiOp	says	the	current	drought	
cycle	is	an	anomaly.		(source	is:	USBR	[U.S.	Bureau	of	Reclamation].	2011.	SECURE	Water	Act	
Section	9503(3)	-	Reclamation	Climate	Change	and	Water,	Report	to	Congress.	U.S.	Dept.	of	
Interior,	Denver,	Colorado.)
		
“Reclamation	also	projects	annual	increases	in	runoff	during	the	2020s	compared	to	the	1990s,	
based	on	the	global	climate	models.	The	annual	volume	of	flow	in	the	Williamson	River	is	expected	
to	increase	by	approximately	8	percent,	with	increases	of	approximately	22	percent	during	
December	through	March	and	decreases	of	approximately	3	percent	during	April	through	July	
(Reclamation	2011).	The	Klamath	River	below	Iron	Gate	Dam	is	expected	to	experience	an	
approximate	5	percent	increase	in	annual	flow	volume,	with	increases	of	approximately	30	
percent	during	December	through	March	and	decreases	of	approximately	7	percent	during	April	
through	July	(Reclamation	2011).”		(BiOp	at	67)(source	is:	USBR	[U.S.	Bureau	of	Reclamation].	
(same	source	as	cited	above).

Now	with	regard	to	frequency	being	more	than	historic:		
The	first	reason	we	have	asked	for	6,030	more	frequently	than	every	other	year	is	because	of	the	
dire	situation	with	regard	to	disease	in	the	Klamath	River.		The	frequency	of	flow	in	the	
Geomorphic	memo	is	a	description	of	how	frequently	a	given	flow	occurred	over	the	specified	
period	of	record.		The	flow	magnitude	of	6,030	was	selected	because	it	does	initiate	movement	of	
fine	sediments	and	surface	layer	sediment	(Geomorphic	Memo).		The	polychaete	memo,	
combined	with	the	spore	and	fish	infection	memo	describe	what	are	the	ecological	results	of	the	
lack	of	these	flows	(see	Figure	5	of	Geomorphic	Memo	on	page	21).	

IGD	discharges	of	6,030	cfs	flow	was	noted	to	have	a	two-year	recurrence	interval,	but	the	recommendation	is	
for	this	to	occur	every	year	until	dam	removal.	What	is	the	rationale	for	a	recommendation	that	exceeds	the	
frequency	of	high	flow	events	observed	over	the	period	of	record?	This	point	is	especially	valid	given	climate	
change	projections	and	the	already	reduced	frequency	of	these	events	observed	over	the	last	16	years.	



Appendix	F C.	shasta	Disease	Managmeent	Guidance	Document	Comment	Matrix	-	January	17,	2017

Page	10 Guidance	Doc.	Comment	Matrix

Submitting	Party
Page	# Paragraph Sentence

DTAT	Guidance	Document	Comments	and	Responses

DispositionComment
Comment	Location

Bureau	of	Reclamation	 9 6

General	Comment

Since	there	has	been	a	demonstrated	successful	reduction	in	polychaete	density	at	a	much	shorter	duration	
than	suggested	in	the	management	guidance,	recommend	including	a	component	in	the	adaptive	management	
strategy	that	provides	for	testing	and	success	of	various	flow	management	alternatives	that	include	scenarios	
with	a	magnitude/duration/frequency	less	than	suggested	in	the	Guidance	Document	that	may	result	in	similar	
successes.

These	recommendations	are	intended	for	the	period	from	now	through	2023,	when	the	BiOp	
expires	and	after	dam	removal	has	occurred;	six	years	is	not	enogh	time	to	explore	several	
paramters	(i.e.	magnitude/duration/frequency).		Furthermore,	our	intent	is	provide	management	
actions	that	prevent	high	C.	shasta	infections,	such	as	occurred	in	2014	and	2015,	between	now	
and	2023.		We	fully	support	an	adaptive	management	approach,	however	it	must	be	implemented	
with	an	eye	toward	minimizing	the	risk	of	high	C.	shasta	infection	rates.		We	do	not	recommend	
exposing	the	the	fish	to	additional	high	risk	of	C.	shasta	infections	for	the	sake	of	science	or	for	the	
sake	of	conserving	a	relatively	small	amount	of	water.							

Bureau	of	Reclamation	 9

Management	Guidance	2:	Provide	Deep	Flushing	Flows	and	
Armor	Disturbing	Flows

Given	that	Reclamation	enacted	a	large	deep	flushing	flow	in	the	spring	of	2016	(March)	of	11,200	CFS	and	the	
recommendation	is	to	have	these	events	occur	every	other	year,	what	is	the	justfication	and	scientific	basis	for	
requiring	this	flow	to	occur	in	water	year	2017?	

language	supporting	implementation	in	2017	added	to	support	section

Bureau	of	Reclamation	 10

Management	Guidance	3:	Opportunistic	Geomorphic	Flows
This	recommendation	seems	redundant	with	recommendation	number	2.	Reclamation	and	NMFS	will	seek	to	
maximize	the	magnitude	of	geomorphically	active	flows	within	the	inherent	constraints	of	infrastructure	and	
public	safety.	

This	recommendation	is	for	flows	higher	than	deep	flushing	flows,	so	it	is	not	redundant	with	
recommendation	#2.		We	agree	that	such	flow	events	need	to	be	done	wtihin	constraints	of	
infrastructure	and	public	safety.

Bureau	of	Reclamation	 10 9

From	the	Spore	memo:	“Though	managed	discharge	events	have	not	produced	dramatic	reductions	in	spore		
concentrations,	the	planned	discharge	increases	were	likely	too	small	to	be	biologically	effective.	An	unplanned	
discharge	increase	in	2005	likely	demonstrates	the	potential	for	larger	discharges	to	effectively	reduce	spore	
concentrations.”	“Actinospore	development	within	polychaetes	is	likely	a	function	of	accumulating	thermal	
units…”	The	Fish	Infection	Memo,	Figure	3	shows	that	infection	rates	will	be	between	35%	and	45%	across	a	

range	of	water	temperatures	(10-22oC)	when	spore	concentrations	reach	50	spores/L.	Monitoring	sites	in	the	
lower	Klamath	River	show	spore	concentrations	regularly	exceeding	50	spore/L	even	following	experimental	
flow	releases.	Taken	together,	these	observations	would	lead	to	the	thought	that	a	small	dilution	effect	
associated	with	Guidance	Measure	4	would	have	little	effect	on	fish	infection	rates.		Please	clarify.

Agreed,	the	flows	(1,900	cfs)	provided	in	2014	indicate	that	minimal	flow	increases	(which	result	in	
minimal	dilution	effect)	would	have	little	effect	on	prevalence	of	infection	rates.		However,	the	
natural	hydrologic	event	that	occurred	in	May	2005	(briefly	>	6,000	cfs)	indicates	that	prevalence	
of	infection	dropped	substantially	from	this	event.		These	two	flow	levels	set	the	side	boards,	as	
we	suspect	the	"sweet	spot"	for	reducing	spore	levels	lies	somewhere	in	between	them.		We	
propose	starting	with	3,000	cfs	and	if	that	is	not	effective,	then	increasing	to	4,000	cfs.		The	text	
will	remain	unchanged.		

Bureau	of	Reclamation	 11 1

Mangement	Guidance	4:	Emergency	Provision	Flow	to	dilute	
spores

In	general,	Reclamation	believes	the	thresholds	listed	for	detemining	whether	to	implement	a	diluting	flow	are	
difficult	to	quantify,	especially	given	the	dynamic	nature	of	natural	systems.	This	has	the	potential	to	make	
implementation	of	a	diluting	flow	incredibly	difficult.		For	example	what	tool	or	approch	is	available		and	
accepted	as	a	means	to	estimate	whether	80%	of	the	expected	wild	run	has	passed	the	Kinsman,	Scott	and	
Shasta?	It	doesn't	seem	like	this	threshold	is	easily	quantifiable,	especially	in	real	time	(i.e.,	how	do	we	know	
what	80%	is	until	we	get	to	the	end?).	Looking	back	at	past	data,	water	temperature	and	prevalance	of	
infection	are	also	highly	dynamic,	leading	to	the	possibility	of	an	on-again/off-again	management	action.

USFWS	staff	(operators	of	the	Kinsman	trap)	have	indicated	that	they	can	develop	a	method	for	
estimating	when	80%	of	the	run	has	passed	the	trap	site	-	this	would	be	independent	of		real-time	
trapping	information.		Dynamic	flows	in	the	spring	time	would	not	necessarily	be	a	bad	thing.	
Management	Guidance	Action	will	remain	the	same.		

Bureau	of	Reclamation	 11

Mangement	Guidance	4:	Emergency	Provision	Flow	to	dilute	
spores

The	scientific	support	and	mechanism	for	the	diluting	flow	recommendation	is	less	robust	and	direct	than	the	
other	recommendations.	Increasing	spring	flows	to	dilute	actinospores	likely	leads	to	complex	biotic	
interactions,	including	altered	habitat	use	by	juvenile	coho	and	Chinook	salmon	(increased	time	in	margin	
habitats	with	slower	water	velocities).	Given	Adam	Ray's	dissertation,	which	describes	the	effect	of	water	
velocity	on	the	likelihood	of	actinospores	finding	and	attaching	to	a	host,	and	the	compounding	effects	of	
increasing	flow	on	fish	behavior	and	habitat	use,	there	seems	to	be	a	lot	of	uncertainty	surrounding	the	actual	
benefits	of	a	diluting	flow.		The	authors	also	do	not	provide	a	justification	for	the	thresolds	listed;	how	did	the	
authors	identify	5	spores	and	20%	POI	as	the	thresholds	and	how	are	those	thresholds	related	to	population	
level	mortality?	Given	the	inherent	uncertainty	regarding	the	efficacy	of	this	action	based	on	past	events	and	
the	complex	interactions	between	flow,	fish	behavior,	and	infectivity	rates,		Reclamation	recommends	that	this	
guidance	be	removed	from	the	Guidance	Document.	

The	flows	identified	in	the	Synthesis	Memo	(3,000	cfs	initially,	followed	by	4,000	cfs	if	necessary)	
for	spore	dilution	provide	improved	habitat	conditions	for	coho	fry	(see	2013	BiOp,	Figure	11.17)	
and	coho	juveniles	(see	2013	BiOp,	Figure	11.18),	relative	to	flows	below	these	levels.		See	next	
response	(row	37)	in	regard	to	justification	for	the	criteria.		No	change	to	Management	Guidance	
Action.		
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Bureau	of	Reclamation	 11

Management	Guidance	4:	General	Comment

It's	clear	that	the	authors	selected	conservative	thresolds	for	implementing	the	diluting	flow.		As	such,	please	
provide	the	scientific	basis	for	reduced	disease	management	thresholds	(ie.	5	spores	per	liter,	irrespective	of	
genotype,	and	13	degrees	celsius	water	temperature	at	Seiad	Valley)	from	those	identified	in	the	BiOp.		Daily	
average	water	temperature	of	13	deg	C	at	Seiad	ran	from	about	May	1	through	Oct	15	in	2016	and	5	spores	per	
liter	(no	genotype	req's)	happened	by	mid	April	in	2016	and	continued	through	October.			

Furthermore,	please	provide	the	scientific	basis	for	using	unspeciified	genotyping	as	part	of	the	criterion.		
Consistent	with	Scoping	Document,	the	strategies	or	actions		are	being	proposed	in	an	effort	to	reduce	
infection	rates	of	juvenile	coho	and	Chinook	salmon,	to	the	extent	such	information	on	Chinook	salmon	is	
relied	on	to	address	measures	for	coho	salmon.		Since	there	is	sufficent	information	to	assess	the	risk	of		C.	
Shasta	infection	in	coho	salmon	through	genotyping,	this	data	should	be	relied	on	to	indicate	the	need	for	
implementation	of	this	management	action.		Disregarding	the	genotyping	ignores	the	effects	specific	to	ESA	
listed	coho,	the	subject	of	this	exercise.

The	following	language	was	added	to	document:		"For	emergency	flow	releases	to	be	effective,	dilution	
flows	need	to	occur	as	disease	is	worsening	but	before	excessive	levels	of	lethal	doses	are	occurring	in	
juvenile	fish.	Hallet	(2012)	found	the	lethality	threshold	of	40%	was	reached	at	10	spores	per	liter	for	
Chinook	but	only	5	spores	per	liter	for	coho	salmon.		This	level	of	mortality	is	extremely	high	with	small	
changes	in	mortality	rates	translating	to	a	large	difference	in	overall	survival	rates	(Fujiwara	2014).		
Actinospores	are	generally	released	when	temperatures	are	above	10°C,	and	remain	viable	(able	to	infect	
salmon)	at	temperatures	ranging	from	11	to	18ºC	(Foott	et	al.	2006).		A	lethal	combination	of	spores	and	
temperatures	is	occurring	at	the	trigger	threshold	of	5	spores	per	liter	and	13	degrees	C	and	given	lag	times	
of	sampling	of	a	week	and	likely	trajectories	given	an	examination	of	past	trends,	this	was	thought	to	be	a	
prudent	precautionary	approach	to	avoid	excessive	mortality	rates.	Reclamation	in	the	2013	BiOp	
proposed	flow	increases	for	the	Klamath	River	downstream	of	IGD	to	dilute	actinospore	concentrations	
within	24	hours	of	receiving	information	that	disease	thresholds	have	been	met	and	used	5	spores	per	liter	
of	Type	II	as	a	threshold	(2013	BiOp	page	41)	so	while	this	was	only	implemented	once	and	with	meager	
flows,	this	is	a	previously	contemplated	action.		The	unspecified	genotyping	referenced	in	the	memo	is	in	
part	to	allow	for	much	more	rapid	turnaround	time	for	results	(reduction	of	2-4	days	of	process	time),	
which	would	allow	for	more	effective	implementation	for	fish	and	water	conservation.		It	is	not	disputed	
that	there	is	sufficient	information	to	assess	C.	Shasta	through	genotyping	and	that	data	would	still	be	
collected.		Chinook	salmon	are	the	disease	surrogate	for	coho	in	the	ITS	and	incredibly	important	to	tribal	
fisheries	so	should	be	protected	during	these	actions	along	with	ESA	listed	coho	salmon.					

Bureau	of	Reclamation	 11

Mangement	Guidance	4:	Emergency	Provision	Flow	to	dilute	
spores

The	thresold	criteria	for	Kinsman	rotary	screw	trap	is	specific	to	wild	fish	(to	not	exceed	80%),	but	the	criteria	
number	2	regarding	overall	POI	does	not	specify	whether	the	POI	is	all	fish	captured,	or	just	wild?	Please	clarify.	

The	80%	is	specific	to	wild	fish	emigration,	the	POI	level	pertains	to	all	fish	sampled	prior	to	when	
80%	of	the	wild	run	is	estimated	to	have	passed	the	Kinsman	trap	site.		Clarifying	language	added	
to	document	in	description	of	Management	Guidance	Action.		

Bureau	of	Reclamation	 11

Mangement	Guidance	4:	Emergency	Provision	Flow	to	dilute	
spores

Just	as	there	are	inherent	infrastructure	limitations	with	providing	a	11,250	cfs	geomorphic	flow,	there	are	also	
inherent	infrastructure	limitations	and	public	safety	risk	limitations	to	the	amount	of	storage	in	UKL	during	the	
spring	months	when	UKL	is	at	or	near	full	pool.	In	other	words,	there	are	safety	limitations	associated	with	
storage	operations	and	UKL	will	not	have	the	capacity	to	store	an	additional	50K	AF	for	this	purpose	in	many	
years.

Understood,	we	did	not	anticipate	there	would	be	additional	water	stored	in	UKL.		No	change	
made	to	document.		

Bureau	of	Reclamation	 11

Mangement	Guidance	4:	Emergency	Provision	Flow	to	dilute	
spores

The	temperature	benefit	from	increasing	flows	at	Iron	Gate	Dam	are	uncertain	and	overstated	-	spring	flows	at	
Iron	Gate	Dam,	especially	above	turbine	capacity	have	the	potential	to	increase	water	temperatures	between	
Iron	Gate	and	the	confluence	with	the	Shasta	River.	

We	could	not	find	corroborating	evidence	that	increases	in	flow	during	the	time	period	specified	
would	increase	water	temperatures	by	any	significant	degree.		Even	if	that	occurred	(which	we	
doubt),	the	effects	would	be	very	limited	in	geographic	scope,	based	on	temperature	modeling	
from	the	Sec	Determintaiton	report	and	observation.		No	change	to	text.		

Bureau	of	Reclamation	 11 1

There	may	be	an	important	tradeoff	between	potential	benefits	from	diluting	spore	concentrations	and	
increasing	water	temperature.	Artificial	increases	in	spring	flows	from	IGD	have	been	shown	to	increase	water	
temperature,	particularly	upstream	of	the	Shasta	River,	which	would	cause	spore	concentrations	and	fish	
infection	rates	to	increase	as	well.	Therefore,	this	management	measure	could	reduce	fish	survival.	The	authors	
should	utilize	existing	predictive	tools	such	as	the	S3	temperature	submodel	to	better	understand	the	multiple	
effects	of	increasing	flows	form	IGD	on	water	temperatures	and	fish	POI.

See	previous	comment	response.		

Bureau	of	Reclamation	 11 1

Smolt	trapping	data	at	Bogus	Creek	(USFWS	2002-2005)	showed	that	coho	salmon	smolts	migrated	through	the	
most	upstream	reach	of	the	Lower	Klamath	River	between	March	1	and	May	1,	nearly	a	month	prior	to	the	
increase	in	C.	shasta	spore	concentrations	recorded	in	2005	(Spore	Memo,	Figure	4).	If	coho	emigration	
regularly	precedes	spore	concentration	increases,	dilution	strategies	would	not	be	effective.	

In	addition	to	some	coho	smolts	being	in	the	Upper	Klamath	River	during	May,	there	are	also	
young	of	year	coho	in	the	Upper	Klamath	at	this	time;	rearing	and/or	re-distributing	from	one	area	
to	another.		For	example	see	USFWS	report	titled	Arcata	Fisheries	Data	Series	Report	DS	2016-47
Summary	of	Abundance	and	Biological	Data	Collected	During	Juvenile	Salmonid	Monitoring	on	the	
Mainstem	Klamath	River	Below	Iron	Gate	Dam,	California,	2014	(David	et	al,	2016)		-	available	on	
USFWS	Arcata	web	site.		No	change	to	text.		

Bureau	of	Reclamation	 11 7

1

The	authors	state	that	'Altered	Klamath	River	flow	regimes	have	enhanced	the	reproductive	sucess	of	C.	shasta	
at	every	stage	of	its	lifecyle'.	The	authors	mention	reduced	spring	flows	as	one	aspect	of	the	annual	hydrograph	
that	has	been	altered	and	contributed	to	the	reproductive	success	of	C.	shasta.	However,	the	authors	should	
also	note	that	reduced	variability	throughout	the	year,	inclulding	stable	base	flows	during	the	summer	months	
may	also	be	contributing	to	C.	shasta's	reproductive	success.		

Noted

Bureau	of	Reclamation	 12 3 5 Add	(POI)	after	"prevalence	of	infection" Thank	you
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Bureau	of	Reclamation	 13

Mangement	Guidance	5:	Provide	flow	in	the	late	fall	and	early	

winter	to	redistribute	salmon	carcasses	and	myxospores

The	mechanism	the	authors	provide	for	disrupting	the	production	and	contribution	of	mxyospores	is	intuitive.	

However,	it's	unclear	how	the	authors	arrived	at	the	specific	magnitude,	duration,	and	timing	recommended.		

Also,	the	discussion	does	not	indicate	what	amount/kind/extent	of	carcass	redistribution	is	needed	to	meet	an	

undefined	goal.		The	benefit	in	terms	of	reduced	infection	rates	is	unclear.	Is	there	also	the	potential	to	just	

move	the	myxospore	load	downstream,	or	are	there	fewer	or	less	dense	polychaete	beds	below	Beaver	Creek?	

Please	justify.	Monitoring	conducted	before/after	the	fall	2016	flow	(and	future	years)	may	provide	additional	

information	for	the	range	of	magnitudes	and	durations	needed	to	redistribute	and	remove	carcasses	from	the	

channel.	Additionally,	the	authors	should	specify	whether	BiOp	ramp	up/ramp	down	rates	will	be	required?

We	had	little	data	to	base	this	recommendation	upon,	however	the	concept	appears	to	be	

supported	by	the	scientific	evidence	(TechMemos)	and	relatively	speaking,	it	does	not	require	a	

large	volume	of	water.		We	agree	that	the	efficacy	of	this	measure,	along	with	the	magnitude,	

duration,	and	timing	of	flow	should	be	investigated	through	an	adaptive	management	process.		

Clarifying	language	re:	ramping	rates	has	been	added.		

Bureau	of	Reclamation	 14

Mangement	Guidance	6:	Iron	Gate	Hatchery	Release	Strategy

Although	this	management	guidance	is	outside	of	Reclamation's	control,	authority,	and	discretion,	Reclamation	

supports	this	management	guidance	and	recommends	that	appropriate	parties	coordinate	immediately	and	

prior	to	the	upcoming	season	to	determine	ways	that	hatchery	management	could	be	modified	to	reduce	their	

contribution	to	the	disease	incidence	in	the	Klamath	River	during	the	critical	spring	time	period.

However,	as	the	authors	note,	infected	and	dying	fingerlings	released	from	Iron	Gate	Hatchery	are	likely	

contributing	myxospores	to	the	Klamath	River.	Given	the	high	production	goals	(up	to	5.1	million	annually)	and	

late	releases	(compared	to	wild	fish	outmigration),	there	is	reason	to	believe	that	hatchery	fish	are	contributing	

myxospores	to	the	system	and	perpetuating	the	C.	shasta	lifecycle.	This	is	especially	true	in	years	of	drought	or	

above	average	temperatures	(e.g.,	2014	and	2015)	when	the	vast	majority	of	hatchery	fish	showed	clinical	

signs	of	the	disesase	(and	likely	died)	within	days	of	release.	What	is	unknown	is	the	relative	contribution	of	

myxospores	between	adult	and	juvenile	fish	and	future	monitoring	should	attempt	to	clarify	the	reletive	

contribution	between	lifestages.	

See	response	in	row	25	above.

Bureau	of	Reclamation	 14 2

The	second	objective	of	this	measure	is	to	reduce	hatchery	fish	exposure	during	peak	spore	concentration	

periods.		This	appears	to	be	a	logical	basis	for	this	management	action.		Additionally,	juvenile	hatchery	fish	

could	also	be	released	in	coordination	with	river	operations	to	push	fish	through	the	IGD	reach	more	quickly	

and	potentially	increase	smolt	survival.

There	are	complexities	associated	with	release	of	IGH	fish,	such	as	size	of	fish	due	to	

incubation/rearing	temperatures,	infrastructure	limiations,	etc….,	however	we	agree	that	such	

strategies	should	be	considered	amongst	Co-managers.

Bureau	of	Reclamation	 36 Table	7 typo,	Mena	should	be	Mean Thank	you

Bureau	of	Reclamation	 52 3 1 typo,	Morhpological	should	be	Morphological Thank	you

Bureau	of	Reclamation	 76 1

1

The	effects	of	water	temperature	and	actinospore	concentration	are	estimated	to	be	much	stronger	influences	

on	mortality	than	discharge	(especially	when	increased	flows	come	from	the	hydropower	reach).	The	authors	

should	examine	ways	to	increase	shading,	hyporheic	inflows,	or	expanding	the	influence	of	cold	water	

tributaries.

Actinospore	concentration	is	related	to	discharge,	however	more	data	regarding	this	relationship	

would	be	beneficial.		Ways	to	increase	shading,	hyporheic	inflows,	and	expanding	the	influence	of	

cold	water	tributaries	are	worthy	of	consideration,	however	they	are	better	fit	for	the	bin	of	

"Longer	Term	Control	Measures".		No	change	made	to	text.		

Klamath	Water	Users	

Association General

Respectfully,	some	aspects	of	the	Draft	Guidance	appear	to	contemplate	a	reversion	to	the	failed	paradigm	of	

looking	to	the	Klamath	Irrigation	Project	to	attempt	to	address	and	solve	all	issues	of	concern	in	the	basin.

We	have	added	language	under	the	"purpose	of	the	document"	section	to	clarify	that	this	

Management	Guidance	simply	describes	conditions	necessary	below	Iron	Gate	Dam	to	alleviate	

acute	disease	mortality	issues	that	affect	both	Coho	and	Chinook	salmon.		We	do	not	agree	that	

this	document	points	directly	at	the	Klamath	Reclamation	Project.		

Klamath	Water	Users	

Association General

The	Draft	Guidance	should	be	reviewed	for	consistency	and	objectivity.	Various	alternatives	are	rejected	

because	of	cost,	safety	considerations,	or	effects	on	certain	resources	(e.g.,	invertebrates).	Yet	there	has	been	

no	consideration	of	the	potential	consequences	of	any	of	the	retained	Management	Guidance	actions	for	

irrigation	water	supplies	and	related	communities,	national	wildlife	refuges,	endangered	suckers,	or	other	

resources	that	could	be	affected.	Nor	has	there	been	sufficient	consideration	of	legal	authority	to	implement	

any	or	all	of	the	actions.

We	have	added	language	under	the	"purpose	of	the	document"	section	to	clarify	that	this	

Management	Guidance	simply	describes	conditions	necessary	below	Iron	Gate	Dam	to	alleviate	

acute	disease	mortality	issues	that	affect	both	Coho	and	Chinook	salmon.		While	it	is	

acknowledged	that	any	departure	from	current	water	management	will	have	implications	to	other	

parts	of	the	system	including	farmers,	such	analysis	is	beyond	the	scope	of	this	document.		Same	

applies	to	any	analysis	or	discussion	of	legal	authority	to	implement	any	or	all	of	the	actions.		

Klamath	Water	Users	

Association General

As	noted	above,	the	Draft	Guidance,	or	at	least	portions,	appears	to	target	the	Klamath	Project	as	the	only	factor	related	

to	disease	in	the	Klamath	River.

Disagree	with	this	statement.		The	guidance	document	identifies	management	actions	that	may	alleviate	C.	

shasta	conditions	on	the	Klamath	without	regard	to	implementation.		This	Guidance	Document	does	not	

demand	that	Bureau	of	Reclamation	implement	any	of	these	actions.		To	the	extent	that	Klamath	Project	

operations	are	identified	or	mentioned,	it	is	because	it	is	the	2013	BiOp	that	is	at	the	center	of	this	analysis.		
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Klamath	Water	Users	

Association General

In	addition,	KWUA	had	understood	that	various	flow-related	actions	that	might	be	considered	would	only	be	proposed	

for	an	interim	period,	with	an	emphasis	on	opportunistic	approaches	that	would	avoid	adverse	water	supply	

consequences	for	other	parties.	This	appears	to	have	been	abandoned.

As	stated	in	the	"Purpose	of	Document"	section	of	the	Guidance	Document,	the	purpose	of	this	document	

was	to	identify	flow	and/or	other	conditions	in	the	river	below	Iron	Gate	Dam	that	would	alleviated	acute	

disease	mortality	currently	being	experienced	in	the	Klamath	River.		It	was,	and	still	is,	beyond	the	perview	

of	the	Guidance	Document	to	discuss	impacts	to	other	users	from	implementation	of	any	of	the	guidance	

actions	identified.		

Klamath	Water	Users	

Association General

We	do	observe,	however,	that	in	some	locations	the	Draft	Guidance	refers	to	“hydrologic	support”	or	similar	concepts.	

We	recommend	that	it	be	made	clear	what	this	means.

noted:		will	add	clarifying	language	as	appropriate.		In	general,	hydrologic	support	means	not	trying	to	

implement	large	flows	during	extreme	drought.		There	is	much	room	for	flexibility	in	this	concept.		

Klamath	Water	Users	

Association General

Also,	KWUA’s	general	concerns	can	be	mitigated	if	the	Guidance	Document	makes	clear,	as	we	believe	it	should,	that	the	

implementation	of	any	measure	would:	be	accomplished	through,	or	affect	only,	the	Environmental	Water	Account	

(EWA)	established	in	the	Klamath	Project	biological	assessment	and	opinions;	or	provide	offsetting	adjustment	of	fall-

winter	flows.	This	also,	however,	has	not	been	made	clear.

It	is	beyond	the	scope	of	this	Guidance	Document	to	identify	specific	ways	in	which	flow	conditions	could	

be	achieved.		The	Guidance	Document	does	not	specify	any	source	for	identified	additional	flows.		

Klamath	Water	Users	

Association General

The	Draft	Guidance	appears	to	include	multiple	actions	directed	to	the	same	end.	It	would	be	helpful	if	there	were	a	

clear	prioritization.

Noted.		The	Management	Guidance	is	presented	in	a	generalized	prioritized	order	in	that	the	first	three	

Guidance	Actions	focus	on	prevention,	the	fourth	one	(spring	dilution	flows)	is	an	emergency	response.		

The	fifth	and	sixth	actions	are	additional	actions	the	DTAT	believed	would	also	help.		

Klamath	Water	Users	

Association General

The	Draft	Guidance	describes	the	2014	and	2015	situation	as	critical,	and	refers	to	an	immediate	dire	need.	We	believe	

parties	would	benefit	from	a	more	complete	understanding	of	the	consequences	of	C.	shasta	for	overall	populations	of	

coho	or	other	species	through	time	and	over	the	range	of	conditions	that	exist	in	the	river,	and	the	relative	role	of	

disease	and	other	factors	affecting	populations,	including	at	the	present	time.

Please	see	Fujiwara	et	al.	2011,	True	et	al.	2013	as	cited	in	the	Fish	Infection	Memo	(attached	as	appendix	

to	the	Guidance	Document)	for	a	peer-reviewed	fully	developed	analysis	of	population	effects.		Although	

this	does	not	include	the	most	recent	data,	it	discusses	population	level	effects	to	chinook	and	coho	

salmon.		

Klamath	Water	Users	

Association General

We	also	recommend	a	more	fully-developed	discussion	of	post-2015	disease	rates	and	any	significance	to	be	assigned.	

Some	of	this	information	may	be	lacking,	and	KWUA	would	support	work	to	improve	our	understanding.

Noted.		In	general	the	2016	data	was	not	available	to	our	knowledge	as	we	were	drafting	the	Guidance	

Document.		

Klamath	Water	Users	

Association General

We	also	are	interested	to	work	with	DTAT	parties	who	are	willing	to	engage	in	collaborative	approaches. We	welcome	your	technical	participation.		

Klamath	Water	Users	

Association

Klamath	Water	Users	

Association
Page	1 Third	paragraph:

Klamath	Water	Users	

Association

Klamath	Water	Users	

Association

Klamath	Water	Users	

Association

Page	2 First	full	paragraph:

Klamath	Water	Users	

Association
Page	2 Second	paragraph: The	term	“management	guidance”	should	be	defined. Noted:	will	add.		

Klamath	Water	Users	

Association

Page	2 Second	paragraph:

Klamath	Water	Users	

Association

Page	4 Second	full	paragraph:
We	recommend	the	document	identify	anticipated	sources	of	funding	including	whether	there	is	any	expectation	it	

would	be	reimbursable	by	Project	Contractors?
This	is	beyond	the	scope	of	this	document.		

The	identification	of	Management	Guidance	was	a	thoroughly	technical	exercise.		The	next	steps,	which	

will	include	discussion	on	whether,	and	if	so,	how	to	implement	any	of	these	actions	is	another	process	and	

will	address	concerns	you	have	raised.		The	DTAT	is	not	involved	in	that	process.		

The	Guidance	document	rationale	for	this	statement	is	that	the	acute	disease	conditions	that	have	caused	

high	mortality	have	resulted	from	implementation	of	the	BiOp.		Therefore,	any	proposed	management	

guidance	should	be	in	addition	to	that	on	the	premise	that	we	don't	want	to	create	new	problems	as	we	

solve	others.		Text	remains	unaltered.		

"Measures	described	below	are	intended	to	be	implemented	in	addition	to	the	measures	and	management	actions	

described	in	the	2013	BiOp."			This	statement	is	not	consistent	with	KWUA's	understanding.		It	was	explained	to	us	that	

these	measures	were	being	identified	but	implementation	of	any	measures	is	to	be	discussed	among	the	affected	parties	

(i.e.	Reclamation,	irrigators,	Klamath	Tribes,	USFWS	(including	Refuges))	and	Reclamation	would	decide	how	to	proceed.

Klamath	Water	Users	

Association

Page	2 Last	Sentence

Klamath	Water	Users	

Association

Control	Measures	

Eliminated	-	#1

The	focus	here	falls	to	the	operation	of	the	Klamath	Project;		KWUA	encourages	a	broader	perspective.	The	flows	

affected	by	Klamath	Project		operations	also	supplement	natural	flow	conditions	in	certain	times	of	year.	Additionally,	

the	last	sentence	in	the	paragraph	makes	an	assumption	regarding	infection	rates	in	coho	salmon.	We	are	not	aware	of	

data	on	this	issue	and	ask	that	it	be	provided	if	it	exists	and	is	available.

Affected	communities	in	the	upper	basin	have	not	been	included	in	this	process.	This	approach	is	not	consistent	with		

progress	in	addressing	Klamath	basin	issues	that	has	been	achieved	over	the	past	10	years.			We	recommend	immediate	

efforts	to	include	potentially	affected	parties	in	any	consideration	of	the	Draft	Guidance.

The	dewatering	alternative	is	dismissed	summarily,	and	it	appears	that	reasons	1	and	2	for	dismissal	may	be	the	same.		

The	alternative	that	was	considered	is	not	thoroughly	described,	but	the	potential	benefits	of	any	alternative	should	be	

fully	analyzed.	Natural	variability	of	the	river	system	involved	very	low	flows.		Variations	of	the	alternative	could	also	be	

considered	in	combination	with	other	actions.

Citations	added	for	clarity.		Again,	this	document	identifies	conditions	downstream	of	Iron	Gate	Dam	that	

could	help	alleviate	high	disease	mortality	and	does	not	specify	management	actions	needed	to	achieve	

those	conditions.		Thus,	we	do	not	believe	we	targeted	the	Klamath	Project.		

The	Guidance	document	clearly	states	that	the	Management	Guidance	provided	is	valid	until	the	BiOp	

concludes	or	is	superceded.		Presumably	dam	removal	would	trigger	reconsultation	on	this	BiOp.		

It	has	been	stated	by	fish	biologists	that	less	water	will	be	needed	if	dam	removal	occurs.	There	should	be	an	

acknowledgement	that	any	guidance	considerations	or	recommendations	would	be	expected	to	change.

Our	technical	information,	as	discussed	in	the	Guidance	Document,	indicated	that	dewatering	would	be	

ineffective	and	entail	high	risk	to	existing	ecosystem	function.		In	particular	(as	noted	in	the	Guidance	

Document	in	the	dewatering	discussion)	newer	work	has	shown	that	infected	polychaetes	reside	in	deeper	

pools	due	to	the	settling	rate	of	the	spores.		See	polychaete	memo	Figure	4	Page	8).		
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Klamath	Water	Users	
Association

Page	5 Control	Measures	
Eliminated	-	#3 This	measure	is	too	readily	dismissed.	The	prospect	of	dam	removal	may	or	may	not	be	"imminent. If	it	becomes	apparent	that	dam	removal	will	either	1)	not	happen,	or	2)	be	delayed	for	a	significant	period	

of	time;	then	yes,	we	agree	this	option	should	be	re-examined.		Footnote	added.		

Klamath	Water	Users	
Association

Page	6 First	full	paragraph KWUA	appreciates	the	acknowledgement	of	variable	hydrologic	conditions	here.		We	think	that	acknowledgement	is	lost	
in	other	areas	of	the	document.

The	Guidance	document	makes	many	references	to	this,	in	particular	in	discussion	around	implementation	
of	Management	Guidance	#2	and	3	which	involve	releases	of	high	flows	from	Iron	Gate	Dam.		

Klamath	Water	Users	
Association

Page	8 Figure	3 The	Draft	Guidance	appears	to	support	that	pre-2001	river	management	was	beneficial	to	the	system.	This	should	be	
discussed	and	evaluated	in	the	document.

Specifically,	the	Guidance	Document	notes	the	higher	frequency	of	high	flows	in	that	time	period	and	
combines	that	knowledge	with	1)	the	high	densities	of	polychaete	worms	in	the	upper	Klamath	River	below	
Iron	Gate	Dam,	and	2)	recent	polychaete	habitat	modeling	that	clearly	links	hydraulic	conditions	during	
periods	of	high	flow	to	subsequent	polychaete	distribution.		(see	Polychaete	Memo).		

Klamath	Water	Users	
Association

Page	11 Sixth	full	paragraph Klamath	Project	contractors	should	be	part	of	FASTA	and	should	be	consulted. This	is	a	topic	to	take	up	with	the	Bureau	of	Reclamation	who	runs	the	FASTA	process

Klamath	Water	Users	
Association

Page	11 Seventh	full	paragraph This	action	is	not	legal,	feasible,	or	prudent	in	most	or	all	years.	Also,	as		noted	elsewhere,	effects	on	other	interests	and	
resources	has	not	been	considered.

The	difficulties	of	implementation	are	clearly	acknowledged	in	the	Guidance	Document	which	only	calls	for	
the	Bureau	of	Reclamation	and	PacifiCorp	to	"look	for	opportunities"	to	implement	high	flows.		

Klamath	Water	Users	
Association

Page	11
Eighth	full	paragraph,	
first	sentence	
"support"

There	is	a	lack	of		documentation	that	this	is	fact.		What	role	has	natural	hydrology	played	in	the	reproductive	success	of	
C.	shasta	?

The	2013	BiOp	has	a	detailed	section	that	discusses	how	fish	disease	is	affected	by	flows	and	how	flows	are	
affected	by	the	operation	of	the	Klamath	Project.		Clearly	the	Guidance	Document	does	not	lay	blame	for	
the	disease	situation	at	the	feet	of	any	user	group,	but	does	identify	low	flow	conditions	caused	in	part	by	
drought	conditions	that	have	lead	to	high	infection	rates	of	sampled	fish.		Text	remains	unaltered.		

Klamath	Water	Users	
Association

Page	12 "Uncertainties" The	expressed	uncertainty	is	significant.	The	potential	cost	to	Upper	Klamath	Lake,	the	Klamath	Project,	Upper	Basin	
irrigators,	and	the	refuge	is	not	uncertain. Noted

Klamath	Water	Users	
Association

General	Comment

Klamath	Water	Users	
Association

General	Comment

Page	7

Klamath	Water	Users	
Association

Page	7

Management	Guidance	
3

Klamath	Water	Users	
Association

Page	10

ConclusionPage	16

Klamath	Water	Users	
Association

Management	Guidance	
1	-	"Description"

Klamath	Water	Users	
Association

The	Klamath	Tribes	did	provide	comments	on	this	document.		

The	penultimate	paragraph	discusses	Tribal	trust,	and	is	simply	a	statement	of	fact;	the	Federal	Agencies	to	
have	a	responsibility	in	that	regard.		The	last	paragraph	simply	speaks	to	the	necessity	of	acting	quickly	due	
to	ongoing	high	mortality	rates.		Both	of	these	are	well	supported,	and	the	authors	of	the	Guidance	
Document	do	not	agree	that	re-stating	well	supported	factual	information	is	advocacy.		

There	appears	to	not	have	been	an	opportunity	for	the	Klamath	Tribes	to	engage	or	have	a	seat	at	the	table	in	
developing	this	document.	What	is	the	role	or	position	of	the	Klamath	Tribes	regarding	this	Guidance	Document?

In	the	"Support"	discussion,		the	Draft	Guidance	alludes	to	decreased	flows	in	recent	history	without	mention	to	natural	
hydrologic	conditions	(i.e.	drought).	The	document	implies	that	these	decreased	flows	are	the	result	of	management	
decisions	rather	than	natural	hydrologic	conditions.	Figure	3	helps	illustrate	that	drought	plays	a	major	role.

Klamath	Water	Users	
Association

General	Comment

The	Draft	Guidance	does	not	explain	the	process	for	creation	of	the	DTAT	or	any	subgroup	that	prepared	the	Draft	
Guidance	Document.	We	believe	this	should	be	provided.		There	is	reference	on	the	first	page	to	potential	"[Others]"	as	
authors.				This	apparent	"sign	on"	process	does	not	seem	consistent	with	the	concept	of	this	paper	as	the	product	of	a	
strictly	technical	analysis.	Nor	do	several	statements	throughout	the	document.

Klamath	Water	Users	
Association

Page	9 Management	Guidance	
2

noted

There	are	considerable	reference	to	altered	flow	regimes,	including	over	the	last	16	years.			Klamath	Project	contractors	
have	had	decreased	certainty	and	generally	less	water	over	that	same	period	of	time	than	they	have	had	historically.

KWUA		appreciates	the	acknowledgement	here	of	how	hydrology	could	be	relevant	to	this	recommendation.		Potential	
implications	for	other	stakeholders	in	the	system	of	this	and	any	other	recommendation	should	be	described.		KWUA	
also	notes	that	the	occurrence	of	flows	described	as	deep	flushing	flows	is	strongly	related	to	natural	conditions?		
Biological	Opinions	have	dictated	micromanagement	of	the	system	(and	provided	less	water	for	Project	operations)	over	
the	last	16	years.		

The	Guidance	Document	did	not	attempt	to	attribute	low	flows	to	any	single	cause,	but	rather	to	link	the	
lack	of	high	flows	with	high	numbers	of	polychaetes	and	then	high	mortalities	of		C.	shasta.		As	discussed	in	
the	document,	we	believe	there	is	a	solid	link	between	flow,	polychaetes,	C	shasta	spore	density	and	finally	
fish	mortality.		

Potential	implications	for	other	stakeholders	in	the	system	cannot	be	described,	because	it	is	not	known	
how	(or	if)	the	Bureau	of	Reclamation	will	implement	this	recommendation.		

This	is	beyond	the	scope	of	the	document	and	inconsistent	with	the	fact	that	we	are	not	targeting	any	
specific	source	or	group	for	water	needed	downstream.		

Noted

We	believe	that	both	changed	management	and	drought	conditions	are	responsible	for	lower	winter	flows.		
For	example,	the	flood	control	curve	at	Upper	Klamath	Lake	has	changed	significantly	in	recent	years.		Text	
remains	unaltered.		

Acknowledgement	of	hydrologic	conditions	should	be	made	here.	The	unprecedented	consecutive	years	of	drought	
could	be	a	factor	in	the	"recent	scarcity	of	these	types	of	flows".	Also,	flow	conditions	in	2016,	and	their	current	
relevance,	has	not	been	considered	here.		It	is	also	difficult	to	understand	how	the	logic	supporting	that	this	action	
should	be	implemented	every	single	winter,	and	more	so	because	there	is	apparently	uncertainty	about	effectiveness.

Management	Guidance	
1	-	Last	full	paragraph

Given	the	Draft	Guidance's	frequent	reference	to	the	Klamath	Project,	we	believe	it	is	important	here	to	recognize	that	
the	period	since	2000	has	seen	curtailments	and	constriction	on	irrigation	diversion	that	were	not	characteristic	of	the	35	
years	prior	to	2000.

The	Conclusion,	particularly	the	last	two	paragraphs,	is	obviously	direct	advocacy,	and	does	not	square	with	
characterizations	of	the	process	as	only	technical	or	informational	in	nature.
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Submitting	Party
Page	# Paragraph Sentence

DTAT	Guidance	Document	Comments	and	Responses

DispositionComment
Comment	Location

Klamath	Water	Users	
Association

General	Comment

Klamath	Water	Users	
Association

General	Comment

NMFS 1 2

Replace:		"......served	as	a	surrogate	to	determine	rate	of	Coho	infection."							WITH					"….served	as	the	best	surrogate	
available	at	the	time	for	determining	the	estimated	degree	of	Coho	infection." It	seems	to	be	the	best	surrogate	currently	as	well.	Text	remains	unaltered.		

NMFS 1 2 1 Add	"May	through	July"	before	2014 Agree
NMFS 2 1 1	"Research	described……." add	"adult	salmonid"	in	front	of	carcass	densities Agree
NMFS 2 1 last	of	paragraph add	"salmon"	after	"(SONCC)" Agree
NMFS 4 2 "Members	of	the	DTAT….." add	"with"	in	front	of	Scott	Foote Agree

NMFS 5
1st	under	"Control	
Measures……"	heading	

1.		Dewatering…… put	"are"	before	killed Agree

NMFS
2nd	under	"Control	
Measures……"	heading	 2.		Manual	carcass	remvoval………	-	2nd	to	last	word	of	paragraph "recommended	below"	instead	of	"recommend	below" Do	not	agree.		

NMFS 6 1

General	comment
1.							Seems	there	may	be	a	reliance	on	faster	in-season	turn-around	time	on	POI	and	spore	monitoring,	and	this	may	not	
be	possible	to	mobilize	soon.		Also	could	be	issues	with	‘preliminary	data’	being	used	for	‘if/then’	water	management	
decisions?

Our	discussions	with	OSU	researcher	indicates	that	timing	would	be	consistent	with	that	outlined	in	our	
document.

NMFS 6 1
General	comment 2.								Might	want	to	review	polychaete	habitat	discussions	and	check	for	consistency	with	the	associated	Tech.	Memo.? Text	remains;	we	believe	it	is	supported	by	Tech	Memos	and	BiOp.		

NMFS 6 5……… typo	-	change	Dilution	to	dilution agree

NMFS 6
The	data	
summarized……

1st	sentence Change	M.	speciose	to	M.	speciosa

NMFS 6 The	first	three……. last	sentence	of	paragraph Change	"….guidance	actions	significantly…."	to	"guidance	actions	may	significantly….." ok
NMFS 7 Description:…… last	sentence recommend	considering	downramping	rates	on	a	case	by	case	basis Clarifying	language	added
NMFS 7 Support:….. 2nd	to	last	sentence replace	"recent	years"	with	2014	and	2015 ok

NMFS

replace	"The	Polychaete	Memo	describes	how	populations	of	polychaetes	can	be	kept	in	check	by	mobilizing	sediments,	
and	the	Geomorphic	Memo	describes	what	flows	are	needed	to	accomplish	various	geomorphic	objectives."			WITH		
"The	Polychaete	Memo	describes	how		polychaetes	distribution	is	related	to	substrate	and	hydraulics,		and	the	
Geomorphic	Memo	describes	what	flows	are	needed	to	accomplish	various	geomorphic	objectives"	

Text	changed	and	clarified.		

NMFS 9
under	Management	
Guidance	2:

NOTE:	If	the	deep….. This	is	a	bit	confusing	and	could	use	clarificaiton Text	changed	and	clarified.		

NMFS 9 There	are	three	minor	typos	in	the	rest	of	recommendation Text	changed	and	clarified.		

NMFS 10
Management	Guidance	
3

Comments	include:			"Uncertain	if	flows	of	this	magnitude	can	be	engineered	due	to	infrastructure	and	safety	
constraints."		AND			"Unclear	to	me	how	#3	is	different	than	#2"			AND	"Agree	that	it	may	be	dependent	on	accretions	as	
the	hydraulic	capacity	at	Link	dam	may	be	~	10	K	cfs.		Also,	this	may	be	duplicative	with	Management	Guidance	2.		It	is	
probably	realistic	to	consider	when	drought	conditions	may	preclude	implementation	of	both	2	and	3."

A	sentence	can	be	added	at	end	of	Description:		"Furthermore,	such	an	event	may	need	to	occur	during	
times	of	high	accretion	between	Link	River	Dam	and	Iron	Gate	Dam,	due	to	outflow	limitations	at	Link	River	
Dam".

NMFS
Management	Guidance	
3

Support:		2nd	and	3rd	sentences
Change:		"The	Polychaete	Memo	describes	how	these	stable	flow	conditions	have	contributed	to	a	proliferation	of	M.	
speciosa.		Provision	of	these	flows	will	reduce......"					TO				"The	Polychaete	Memo	describes	how	these	stable	flow	
conditions	leads	to	increased	polychaete	habitat	Provision	of	these	flows	will	likely	reduce...."		

Text	changed	and	clarified.		

NMFS 10
Management	Guidance	
3

Adaptive	management	section:		 Recommend	deleting	first	part	of	first	sentence:		"Ideally,	it	would	be	desirable	to	monitor" Text	changed	and	clarified.		

NMFS 10
Management	Guidance	
4

Objective:		1st	sentence Should	change	"….when	80%	of	the	juvenile	outmigration	is	…."		TO	"…when	80%	of	the	juvenile	Chinook	outmigration	is	
…." Text	changed	and	clarified.		

We	disagree,	and	believe	we	completely	addressed	the	purpose	of	the	document,	which	was	to	identify	
Management	Guidance	to	address	severe	disease	conditions	below	Iron	Gate	Dam.		

Klamath	Water	Users	
Association

General	Comment

The	Draft	Guidance	does	not	explain	the	process	for	creation	of	the	DTAT	or	any	subgroup	that	prepared	the	Draft	
Guidance	Document.	We	believe	this	should	be	provided.		There	is	reference	on	the	first	page	to	potential	"[Others]"	as	
authors.				This	apparent	"sign	on"	process	does	not	seem	consistent	with	the	concept	of	this	paper	as	the	product	of	a	
strictly	technical	analysis.	Nor	do	several	statements	throughout	the	document.

The	term	"Guidance"	was	a	result	of	discussions	with	Federal	Fish	Management	Agencies.		

noted

Overall	we	find	the	document	incomplete.	We	understand	the	document	specifically	and	purposefully	did	not	discuss	
other	socio-economic	factors,	affects	on	other	stakeholders	or	species.		Still,	to	conclude	that	some	of	these	flow	
regimes	are	"physically	possible	and	achievable"	is	not	correct.

Any	meaningful	Guidance	document	must	be	based	on	a	feasibility	evaluation	with	a	cost	benefit	analysis.	This	
document	does	not	include	that	information	and	therefore	should	be	retitled	to	something	like	"Disease	Management	
Concepts	Assessment."
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Page	# Paragraph Sentence

DTAT	Guidance	Document	Comments	and	Responses

DispositionComment
Comment	Location

NMFS 11 Description:	1……

1….. Not	sure	what	the	basis	is	for	the	5	spores/l	threshold.		Seems	that	in	the	past	this	threshold	has	been	related	to	coho	
salmon.		ALSO		The	influence	of	IGD	releases	often	diminishes	further	downstream.

The	following	language	was	added	to	document:"For	emergency	flow	releases	to	be	effective,	dilution	
flows	need	to	occur	as	disease	is	worsening	but	before	excessive	levels	of	lethal	doses	are	occurring	in	
juvenile	fish.	Hallet	(2012)	found	the	lethality	threshold	of	40%	was	reached	at	10	spores	per	liter	for	
Chinook	but	only	5	spores	per	liter	for	coho	salmon.	This	level	of	mortality	is	extremely	high	with	small	
changes	in	mortality	rates	translating	to	a	large	difference	in	overall	survival	rates	(Fujiwara	2014).		
Actinospores	are	generally	released	when	temperatures	are	above	10°C,	and	remain	viable	(able	to	infect	
salmon)	at	temperatures	ranging	from	11	to	18ºC	(Foott	et	al.	2006).		A	lethal	combination	of	spores	and	
temperatures	is	occurring	at	the	trigger	threshold	of	5	spores	per	liter	and	13	degrees	C	and	given	lag	times	
of	sampling	of	a	week	and	likely	trajectories	given	an	examination	of	past	trends,	this	was	thought	to	be	a	
prudent	precautionary	approach	to	avoid	excessive	mortality	rates.	Reclamation	in	the	2013	BiOp	
proposed	flow	increases	for	the	Klamath	River	downstream	of	IGD	to	dilute	actinospore	concentrations	
within	24	hours	of	receiving	information	that	disease	thresholds	have	been	met	and	used	5	spores	per	liter	
of	Type	II	as	a	threshold	(2013	BiOp	page	41)	so	while	this	was	only	implemented	once	and	with	meager	
flows,	this	is	a	previously	contemplated	action.		The	unspecified	genotyping	referenced	in	the	memo	is	in	
part	to	allow	for	much	more	rapid	turnaround	time	for	results	(reduction	of	2-4	days	of	process	time),	
which	would	allow	for	more	effective	implementation	for	fish	and	water	conservation.		It	is	not	disputed	
that	there	is	sufficient	information	to	assess	C.	Shasta	through	genotyping	and	that	data	would	still	be	
collected.		Chinook	salmon	are	the	disease	surrogate	for	coho	in	the	ITS	and	incredibly	important	to	tribal	
fisheries	so	should	be	protected	during	these	actions	along	with	ESA	listed	coho	salmon.					

NMFS 11

Description	2…..		(in	
regard	to	"….exceeds	
20%	in	aggregate	for	
the	preceding	week	at	
the	Kinsman	Rotary	
Screw	Trap."

Not	sure	that	POI	estimates	can	be	provided	in	real	time. Per	discussions	with	Kim	True,	USFWS	CA-NV	Fish	Health	Center,	a	week	is	tight,	but	possible,	especially,	if	
a	process	is	implemented	that	gets	the	samples	to	the	fish	health	lab	sooner.

NMFS 11
3.		(in	regard	to	80%	of	
the	expected	wild	run)	

The	juvenile	catch	at	the	Kinsman	rotary	screw	trap	is	estimated	to	
have	not	exceeded	80%	of	the	expected	wild	run	 Not	sure	that	this	can	be	currently	estimated	in	real	time. USFWS	Biometrician	thinks	this	can	be	estimated,	without	relying	upon	real-time	downstream	migrant	trap	

data.

NMFS 11 criteria	#4
"The	daily	average	water	temperature	has	reached	13C	at	Seiad	
Valley". Recommend	deleting	criteria	#4 done

NMFS 11 When	disease…… replace	"….readiness	prepare"	with	"…..readiness	to	prepare" done

NMFS 11 "Maintain	flows….."
Maintain	flows	at	3,000	cfs	until	spore	or	POI	at	Kinsman	Trap	
sampling	indicates	a	decrease	in	disease	levels .	 Given	sample	turn-around	time,	this	would	always	be	at	least	a	week,	perhaps	more. TRUE

NMFS 11
"Maintain	flows….."				
(last	sentence)

"After	initiating	this	action,	evaluate	the	efficacy	of	specific	flow	
targets	and	adjust….." May	want	to	consider	duration	also. text	added

NMFS 11 "Support:…..	"
2nd	sentence Replace:		"to	rearing	and	migrating	juvenile	fish,	causing	significant	population"				WITH		"to	rearing	and	migrating	

juvenile	fish,	contributing	to	significant	population" change	made

NMFS 11 "Support:…..	"

last	sentence	of	first	paragraph			"Spring	flows	similar	to	average	
natural	flow	conditions	are	required	to	make	meaningful	reductions	in	
C.	shasta	transmission	during	critical	outmigration	periods."

This	statement	could	use	a	support	citation? sentence	deleted

NMFS 12
"The	concentration	
of….."

2nd	sentence	of	paragraph "….(modified	with	velocity)".			REPLACE	with	"….(modified	with	volume	and	velocity)". text	changed		

NMFS 12
"The	concentration	
of….."

This	is	consistent	with	the	observation	of	reduced	disease	infection	
rates	and	mortality	estimates	in	wetter	years	with	higher	flows	as	
opposed	to	drier	years	and	lower	flows

Add	to	this	sentence:	"….,	although	water	temperature	plays	a	role	also". done

NMFS 12
"The	concentration	
of….."

Increased	flows	also	increase	water	vilocity	and	have	been	shown	to	
reduce	transmission	rates. This	statement	could	use	a	supporting	citation.		Is	this	based	on	lab	studies,	or	river	studies? Citation	added

NMFS 12 "Despite	limited……"

Spore	concentrations	of	5	spores	per	liter		(Hallett	et	al.,	2012)	and	
prevalence	of	infection	of	20%	(True	et	al.,	2016)	are	strong	indicators	
of	impending	and	realized	high	disease	rates.	

	Is	this	a	quote	from	the	previous	citations? Citations	are	provided

NMFS 12 Both	outmigration…..

Both	outmigration	timing	and	pattern	of	POI	levels	in	natural-origin	
juvenile	Chinook	salmon	can	vary	between	years,	and	the	more	these	
distributions	overlap,	the	greater	the	adverse	effect	on	the	population.

Is	this	being	proposed	for	in-season	managemetn	considerations?		
Yes,	prior	to	80%	of	the	estimated	natural	run	having	migrated	from	the	Upper	Basin	and	20%	of	
prevalence	of	infection	of	captured	fish	exceeding	20%	in	aggregate	for	the	preceeding	wad	at	the	Kinsman	
trap.

NMFS 12 "Uncertainties:…."	
…..low	termperatures	often	coincide	with	higher	flows…… Not	necessarily	true,	not	certain	but	not	aware	of	any	correlation	between	low	temps	and	higher	flows				AND				Is	this	

generally	true	for	releases	above	turbine	capacity?
Text	remains;	modified	by	the	word	"often",	which	is	true	in	rainy,	wet	spring	periods,	or	times	of	
abundant	snowmelt	runoff.		

NMFS 13
Management	Guidance	
5:		

General It	may	make	sense	to	combine	Management	Guidance	1	and	5
This	should	be	conidered	by	disease	experts,	such	as	the	Disease	Management	Recommendations	Team,	
things	to	consider	include:	1)	potential	scour	of	redds,	2)	time	of	the	year	that	the	polychaetes	are	most	
vulnerable,	3)	time	of	year	that	would	minimize	recolonozation	by	polychaetes	prior	to	spring

NMFS 13 Support:….. last	of	1st	paragraph delete	"entrain"	and	replace	with	"strand" text	changed	
NMFS 13 Uncertainties 2nd	sentence replace	decipher	with	discriminate text	changed	to	"distinguish"

NMFS 13

Adaptive	
Management…….			3rd	
paragrpah

1st	sentence replace	"identified"	with	"identifiable" done

NMFS 13

Adaptive	
Management…….			4th	
paragrpah

2nd	sentence estimate	"quantify"	with	"estimate	the" done

NMFS 14
Managemetn	Guidance	
6

Description:	#3		"Consider	reduction……" Manage	this	season? Need	to	consider	in	collaboration	with	Co-managers,	however	it	is	worth	noting	that	the	release	in	2017	is	
likely	to	be	<	2,000,00		due	to	low	egg	take	of	brood	2016.

NMFS 15
Support	section.		
Paragraph	5

3rd replace:	"…myxospores	that	likley	infect	polychaetes"	with	"….myxpspores	that	can	can	infect	polychaets"			 done
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Comment	Location

NMFS 15
Support	section.		
Paragraph	5

2 Replace	"…..myxospores	from	juveniles…."				with	"…….myxospores	in	juveniles….." done

NMFS 15
Support	section.		
Paragraph	6

last	sentence "Benson	(2014)	also	suggests	the	potential	for	hatchery	Chinook	Salmon	to	contribute"		Insert	"juvenile"	in	front	of	
Chinook	Salmon done

NMFS 16 Conclusion first	paragraph insert	"incidental"	in	between	"NMFS	take	statement" done

NMFS 16
Conclusion	-	first	
paragraph

first	paragraph Replace	"These	high	rates	of	infection	play	a	major….."					WITH	"These	high	rates	of	infection	likely	play	a	major….." don't	agree;	supported	by	citation	(Fujiwara	et	al.)	as	noted	in	introduction.		

Klamath	Tribes General

cooler	water	temperatures,	higher	late	spring	and	summer	flows,	and	a	more	typical	substrate	distribution	prior	to	dam	
construction	helped	keep	C.	shasta	at	bay	historically Agreed;	see	"long	term	measures"	section	regarding	dam	removal	on	page	5.		

Klamath	Tribes General

the	recommended	high	flows	are	much	higher	than	they	would	have	been	historically	(pre-dam)

Do	not	agree.		Guidance	measures	1-3	call	for	flows	consistent	with	high	flow	years	in	the	past	(see	
Geomorphic	Memo	for	full	analysis).		Dilution	flows	(Guidance	measure	4)	calls	for	a	reinitiation	of	high	
snowmelt	flows	which	may	or	may	not	be	higher	than	natural	flows	in	the	past.		This	Guidance	Measure	is	
an	emergency	action	to	alleviate	acute	disease	conditions	in	real	time	as	they	are	occurring.		

Klamath	Tribes General

Some	may	argue	that	dams	allow	for	higher	flows	for	diseased	salmon	and	are	therefore	essential,	we	do	not	agree	with	
this	assessment	and	this	should	be	explained	in	the	document.		

We	agree;	the	Secretarial	Determination	reports	show	unequivocally	that	the	dams	have	only	limited	
ability	to	change	flows.		See	dam	removal	section	on	Page	5	of	the	Guidance	Document.		

Klamath	Tribes General guidance	measures	1-5
are	these	presented	in	order	of	priority?

The	Guidance	Measures	are	not	presented	in	order	of	priority,	although	it	should	be	noted	that	measures	1-
3	and	5	are	preventative	measures	intended	to	prevent	diesase	conditions	to	become	acute	in	the	first	
place.		

Klamath	Tribes General Guidance	1

How	was	a	72	hour	flow	duration	arrived	at?	The	geomorphic	tech	memo?	Figure	3	indicates	that	past	years	saw	several	
days	of	sediment	mobilizing	flows,	so	is	72	hours	sufficient?

The	management	guidance	is	to	provide	for	surface	flushing.		It	is	assumed	that	longer	periods	of	time	will	
provide	more	complete	movement	and	sorting	of	sediment.		72	hours	was	selected	as	a	reasonable	
amount	of	time	in	which	these	processes	are	given	time	to	occur.		

Klamath	Tribes General

calling	for	a	single	72	hour	surface	flushing	flow	of	~6,000	cfs	despite	“strong	evidence	to	suggest	that	frequent	surface	
flushing	flows	minimize	available	habitat	for	polychaetes”	(emphasis	added).	Based	on	this	statement,	shouldn’t	this	
guidance	be	recommending	more	than	a	single	surface	flushing	flow?	If	I	am	misunderstanding	the	recommendation	
(i.e.,	the	guidance	is	recommending	several	surface	flushing	flows),	perhaps	clarifying	this	point	in	the	document	would	
be	helpful.

Management	Guidance	1	is	called	for	at	least	once	per	year.		Will	add	language	clarifying	that	it	is	
acceptible	to	have	more	than	one	event	per	year.		It	is	assumed	that,	in	wetter	years,	flows	greater	than	
6,030	will	occur	more	frequently	than	once	per	year.		
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USFWS	Klamath	Falls 7 2
Specifically,	provide	a	flow	of	at	least	6,030	cfs	from	Iron	

Gate	Dam	for	a	72	hour	period	

	How	was	this	time	period	for	elevated	flows	determined?		Please	reference	the	technical	

memos	or	otherwise	give	justification	for	this	time	period.

Please	see	Uncertainties	in	this	section:	"In	general,	a	longer	duration	event	will	accomplish	more	of	the	

objective	than	a	shorter	duration,	because	more	of	the	suspended	sediments	flush	out	of	the	river	

system,	rather	than	being	re-deposited	further	downstream."

We	further	suggest	the	authors	cite	page	5	of	the	Spore	Technical	

Memo	as	it	relates	to	a	justification	for	events	of	longer	duration...		

"One	hypothesis	for	the	unique	spatial	pattern	of	spore	
concentrations	observed	in	2016	relates	to	the	11,200	cfs	Iron	Gate	
Dam	discharge	event	occurring	March	2016.		This	event	could	have	
dislodged	and	moved	high	numbers	of	polychaete	worms	
downstream	in	the	drift	and	these	redistributed	worms,	if	infected,	
may	have	contributed	to	the	relatively	high	spore	concentrations	
observed	in	the	lower	river	(J.	Alexander,	pers.	comm)."

USFWS	Klamath	Falls 8 1
The	estimated	two	year	recurrence	interval	(Geomorphic	

Memo	page	6)	of	6,030	cfs	was	selected

Please	justify	making	a	flow	with	a	50/50	chance	of	occurring	in	any	given	year	into	an	

annual	flow.		This	does	not	seem	to	be	supported	by	the	technical	memos,	nor	is	it	within	

the	nature	of	a	two	year	recurrence	interval	flow

Supporting	language	added	to	support	subsection	of	this	proposed	action.		"We	have	recommended	this	

flow	to	occur	every	year	until	the	end	of	the	BiOp	or	dam	removal	occurs	for	two	reasons:		1)The	

reduction	in	surface	flushing	flows	experienced	since	the	year	2000,	relative	to	the	35	years	prior,	has	

resulted	in	fine	sediment	and	suspended	sediments	accumulating	on	the	bed	of	the	river	and	2)	the	

polychaete	memo	explains	how	higher	flows	and	increased	substrate	instability	(such	as	that	caused	by	

higher	flows)	dislodges	polychaete	worms	and	decreases	polychaete	Weighted	Usable	Area.	The	

reduction	in	high	flow	occurrence	and	subsequent	accumulation	of	fine	sediments	is	a	concern	because	

high	densities	of	M.	speciosa	have	been	observed	in	such	deposits	(Polychaete	Memorandum	page	3).	

These	sediments	may	provide	prime	feeding	grounds	for	M.	speciosa,	given	that	in	addition	to	being	

sessile	suspension	feeders	they	likely	also	have	the	flexibility	to	feed	on	organic	matter	in	deposited	

sediments	(Polycheate	Memo)."

See	AFWO	Comments	on	Synthesis	Report

USFWS	Klamath	Falls 8 1

However,	there	is	strong	evidence	to	suggest	that	

frequent	surface	flushing	flows	minimizes	available	

habitat	for	polychaetes

Please	cite	either	technical	memos	or	other	relevant	documentation	to	support	this	

statement.
Citation	added	(Polychaete	tech	memo	pages	4	and	5	support	this	statement) Also	see	AFWO	Comments	on	Synthesis	Report

USFWS	Klamath	Falls 9 4

NOTE:	if	the	deep	flushing	event	as	described	in	

Management	Guidance	1	does	not	result	in	flows	above	

6,030	cfs	for	at	least	72	hours,	it	will	not	fulfill	the	fine	

sediment	management	guidance	action	(#1)

This	note	has	been	the	source	of	consternation	in	discussions	with	other	reviewers.		I	read	

this	as	saying	is	that	we	can	kill	two	birds	with	one	stone	(i.e.	guidance	1	and	2),	but	if	the	

ramping	rates	for	guidance	2	preclude	a	flow	exceeding	6030	cfs	for	72	hours,	the	peak	

flow	of	guidance	2	will	not	fulfill	guidance	1.		Suggest	clarification	of	this	note	and	the	

purpose	for	its	insertion	here

Commentor	was	correct	in	assertion	that	the	meaning	of	the	note	was	to	clarify	the	"kill	two	birds	with	

one	stone"	but	an	unfortunate	typographical	error	has	contributed	to	confusion.		The	wording	has	been	

changed	to	clarify	using	a	positive	assertion.		"NOTE:		if	the	deep	flushing	event	as	described	in	

Management	Guidance	2	does	result	in	flows	over	6,030	cfs	for	at	least	72	hours,	it	will	also	fultill	the	

surface	flushing	as	described	in	Management	Guidance	1.		

Important	comment	and	clarification.			

Description	of	guidance	(2)USFWS	Klamath	Falls 9 3

Disease	Management	Planning	Effort	-	Guidance	Document	Comments	USFWS	Comments

What	other	potential	ecosystem	level	effects	may	happen	with	this	type	of	regime?		

Please	address,	with	appropriate	citation,	the	science	supporting	a	net	benefit	from	these	

flows	to	the	overall	ecosystem,	as	an	imbalanced	ecosystem	could	create	unforeseen	

difficulties	for	the	very	species	which	we	are	trying	to	protect

See	discussion	on	page	2	of	Geomorphic	Memo	for	thorough	discussion	on	this	topic	complete	with	

references.		This	information,	combined	with	the	analysis	proving	that	the	past	15	years	has	lacked	these	

high	flows	supports	the	premise	that	flows	of	this	magnitude	(i.e.	11,250	cfs),	and	provided	at	least	every	

other	year	for	the	duration	of	the	BiOp	or	until	dam	removal	will	place	the	system	in	balance,	rather	than	

in	a	state	of	imbalance	as	asserted	in	the	comment.		

The	reviewer	infers	that	the	current	highly-altered	and	often	over-

allocated	water	system	in	the	upper	basin	is	in	balance	and	raises	

concern	that	deviation	from	current	water	management	practices	

could	result	in	an	"imbalanced	ecosystem".		We	suggest	referencing	

page	3	of	the	Fish	Technical	Memo	in	your	response,	which	states	

that	"When	environmental	conditions	are	significantly	altered...		the	
change	will	most	often	favor	the	parasite...compared	to	the	host	
(Webster	et	al.	2007)"	and	that	"the	parasite	adapts	more	quickly	to	
environmental	change	than	the	host,	causing	the	parasite-host	
equilibrium	to	shift	out	of	balance	(Thompson	1994)."		The	Fish	
Technical	Memo	also	states	that	"This	imbalance	can	be	expressed	as	
an	elevated	prevalence	of	host	infections	over	naturally-occurring	
background	or	equilibrium	levels,	which	is	consistent	with	the	
abnormally	high	infection	levels	observed	in	juvenile	salmon	in	the	
Klamath	River	during	some	years",				
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USFWS	Klamath	Falls 10 4 Management	Guidance	3	(general	comment)

Who	will	determine	when	these	flows	are	available	and	the	timing	in	which	they	should	

occur?		Suggest	clarifying	within	the	body	of	this	guidance	as	to	potential	decision-making	

process	and	if	further	hydrological	modeling	will	be	needed	to	define	this	decision-making	

process.		Further,	suggest	addressing	"inherent	unpredictability	and	public	safety	factors"	

further.		Are	these	flows	intended	to	manifest	as	flood	releases	in	wet	springs,	a	la	2016?		

If	so,	this	should	be	stated.		Otherwise,	this	guidance	is	very	similar	to	#3.

The	Guidance	3	description	states	that	it	is	the	Bureau	of	Reclamation	and	PacifiCorp	that	would	"look	

for	opportunities"	to	implement	this	action.		Have	added	"and	other	fisheries	co-managers"	after	

PacifiCorp	to	clarify	that	they	should	reach	out	to	a	broader	technical	audience.		Specifying	the	exact	

circumstances	for	each	case	where	this	might	be	implemented	is	(as	noted	in	the	Guidance	Document)	

complex	and	should	be	handled	on	a	case-by-case	basis.		

Our	understanding	is	that	the	draft	"Guidance	Document"		was	

prepared	by	the	Tribes	to	provide	science-based	actions	for	

consideration	by	managers	that	would	lower	the	incidence	of	C.	

shasta	in	juvenile	Chinook	and	Coho	salmon	in	the	Klamath	River,	

independent	of	consideration	of	other	demands	on	the	Basin's	

limited	water	resources	and/or	agency	obligations.				

Consistent	with	our	understanding,	we	suggest	the	Tribes	refer	to	

the	document	titled	Final_Revised	Disease	Technical	Advisory	Team	

Scoping	Document_092916.pdf	prepared	by	BOR,	the	Klamath	Falls	

Fish	and	Wildlife	Office,	and	NMFS	which	states	"	Once	the	Guidance	
Document	is	completed,	the	Bureau	of	Reclamation	will	coordinate	
with	the	National	Marine	Fisheries	Service	and	the	U.S.	Fish	and	
Wildlife	Service	to	determine	how	to	best	apply	the	information	
presented	in	the	Guidance	Document	to	Klamath	Project	
operations...".		

USFWS	Klamath	Falls 11 1 Hold	in	reserve	50	TAF…

It	is	highly	unlikely	that	50	TAF	can	be	"held	in	reserve"	at	any	time	in	the	year,	much	less	

the	period	annually	in	which	water	is	at	its	most	over-allocated	in	this	system.		This	

effectively	means	that	50	TAF	can	be	requested	and	must	be	made	available	if	the	below	

criteria	are	evident,	regardless	of	other	obligations	or	needs.		This	would	coopt	all	inflows	

to	the	lake	at	a	critical	time.		Suggest	a	reduction	in	the	amount	requested	for	"reserve,"	

which	would	also	require	adjustment	of	flow	schedule	below

Added	statement	in	the	Introduction	section	explaining	that	the	purpose	of	this	management	guidance	

was	to	identify	conditions	in	the	mainstem	river	that	would	alleviate	the	high	mortalities	experienced	

due	to	disease	in	juvenile	salmonids.		The	question	of	"how"	to	make	these	things	happen	is	beyond	the	

perview	and	scope	of	the	document.		We	acknowledge	that	the	system	is	complex,	and	variables	interact	

with	each	other	in	unpredictable	ways.		none	the	less,	we	believe	it	is	physically	possible	to	deliver	this	

quantity	of	water	in	the	specified	time	period.			

We	concur	with	the	authors'	response	and	suggest	they	add	the	

reference	Final_Revised	Disease	Technical	Advisory	Team	Scoping	

Document_092916.pdf	prepared	by	BOR,	the	Klamath	Falls	Fish	and	

Wildlife	Office,	and	NMFS	which	states	"	Once	the	Guidance	
Document	is	completed,	the	Bureau	of	Reclamation	will	coordinate	
with	the	National	Marine	Fisheries	Service	and	the	U.S.	Fish	and	
Wildlife	Service	to	determine	how	to	best	apply	the	information	
presented	in	the	Guidance	Document	to	Klamath	Project	
operations...".		

USFWS	Klamath	Falls 11 2

Spore	concentrations	exceed	5	spores	(non?specified	

genotype)	per	liter	for	the	preceding	sample	based	on	

qPCR	from	water	filtration	samples	at	any	sampling	

station;

Non-specified	genotype	is	worrisome,	given	Sascha	Hallett's	work	on	genotypic	specificity	

of	C.	shasta	infection	in	a	given	species	of	salmon.		There	is	obvious	and	universal	interest	

in	protecting	the	tribal	trust	species	(i.e.	Chinook),	but	the	primary	focus	currently	is	on	

the	listed	Coho.		Dr.	Hallett's	work	should	not	be	disregarded	in	this	document.		Suggest	

allowing	specification	of	genotype	so	that	species-specific	threat	may	be	more	effectively	

evaluated,	given	other	factors	at	play	in	the	river.

We	are	recommending	flows	when	the	spore	count	reaches	5/L	of	any	type,	on	the	premise	that	1)	5/L	is	

indicative	of	a	rising	trend,	2)	distinguishing	DNA	type	takes	precious	extra	days,	and	(?)	3)	high	

concentrations	of	type	1	can	mask	detection	of	type	2.		

There	is	no	potential	for	TI	masking	TII	at	the	concentration	levels	

being	discussed	here.		Dr.	Hallett's	work	is	extensively	utilized	in	this	

document.

USFWS	Klamath	Falls 11 2

Spore	concentrations	exceed	5	spores	(non?specified	

genotype)	per	liter	for	the	preceding	sample	based	on	

qPCR	from	water	filtration	samples	at	any	sampling	

station;

These	criteria	will	be	met	in	9/10	years,	effectively	creating	a	new	minimum	flow	for	the	

river	for	much	of	the	spring/summer.		This	appears	to	set	the	bar	quite	low	for	

justification	of	these	flows.		Suggest	reevaluating	the	criteria	upon	which	these	flows	are	

based.

These	criteria	are	based	on	the	conclusion	in	the	BiOp	that	5	spores/L	of	type	2	and	10	spores/L	of	type	1	

cause	an	estimated	40%	mortality	in	Coho	and	Chinook	juvenile	salmon	respectively	(BiOp	at	341-342).		

While	it	is	acknowledged	that	this	is	a	significant	amount	of	water,	it	is	also	apparent	that	mortalities	

from	this	disease	are	a	"key		factor	limiting	salmon	recivery	in	the	Klamath	River"	(BiOp	at	341).		

Furthermore,	given	the	restrictions	placed	on	implementation	of	this	measure	(water	must	be	>13C,	less	

than	80%	of	the	outmigration	complete),	it	is	not	at	all	clear	that	9/10	years	would	require	additional	

flows.		

Has	the	guidance	document	and/or	logic	progression	been	clarified?		

NOTE:		Yes

USFWS	Klamath	Falls 12 1
Increased	flows	also	increase	water	velocity	and	have	

been	shown	to	reduce	transmission	rates.

This	also	seems	to	be	a	tenuous	connection,	given	the	current	science	outlined	in	the	tech	

memo.		Please	cite	with	the	appropriate	support	or	remove.
Citation	to	be	added.		

Ray,	R.A.,	and	J.	L.	Bartholomew.	2013.	Estimation	of	transmission	

dynamics	of	the	Ceratomyxa	shasta	actinospore	to	the	salmonid	

host.	Journal	of	Parasitology	140:907–916.	doi:	

10.1017/S0031182013000127.
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USFWS	Klamath	Falls 12 5 low	temperatures	often	coincide	with	higher	flows
This	is	anecdotal.		I've	not	seen	hydrologic	research	to	support	this,	though	I'd	imagine	
there	is	likely	some	correlation.		Perhaps	a	study	should	be	commissioned	to	demonstrate	
the	veracity	of	this	statement	in	the	Klamath	River?

As	reported	by	Dettinger	et	al.	(2015)	"Lower	flows	can	concentrate	
pollutants,	increase	stream	temperatures,	and	reduce	dissolved	
oxygen"	which	they	attribute	to,	in	part,	increased	air	temperatures	
that	result	in	increased	ET,	decreased	soil	moisture,	increase	
demand,	a	lower	thermal	capacity	(mass)	and	therefore	increased	
diurnal	temperature	fluctuations,	etc.		Van	Vliet	at	al.	2012	reported	
a	high	sensitivity	of	water	temperature	to	discharge	of	large		rivers	
during	warm,	dry	conditions.		The	authors	reported	that	decreases	in	
discharge	of	25%	and	50%	resulted	in	significantly	lower	maximum	
water	temperatures	in	the	winter	and	significantly	higher	maximum	
water	temperatures	during	the	summer,	which	they	attribute	to	
decreased	thermal	capacity	and	increased	sensitivity	to	atmospheric	
warming	and	cooling.			

USFWS	Klamath	Falls 14 2
negative	interactions	between	hatchery/natural	fish	in	
the	Klamath	River,	while	meeting	the	two	objectives	
listed	above

What	are	these	negative	interactions?	Are	they	disease	related?	Is	that	disease	something	
other	than	C.	shasta?	

My	opinion	is	that	the	negative	interactions	of	hatchery/wild	
populations	is	common	knowledge	and	does	not	require	citation.

USFWS	Klamath	Falls 16 3 Adaptive	Management	and	Monitoring	Considerations	
for	(MG6)

Perhaps	language	could	be	added	here	to	the	effect	of,	"The	disease	management	team	
recognizes	that	these	measure	are	outside	of	the	purview	of	BoR	and	the	Services.		
However,	given	the	need	for	implementation	of	these	measures,	we	strongly	suggest	a	
concerted	effort	between	CDFW	and	the	Yurok,	Karuk,	and	Hoopa	Tribes;	with	input	from	
Reclamation,	the	Services,	and	the	Klamath	Tribes;	to	see	these	measures	implemented	
at	the	IGD	hatchery

The	guidance	document	identifies	management	actions	that	may	alleviate	C.	shasta	conditions	on	the	
Klamath	without	regard	to	implementation.		This	Guidance	Document	does	not	demand	that	Bureau	of	
Reclamation	implement	any	of	these	actions.		Text	will	remain	unaltered.		

We	agree	with	the	authors'	response	and	further	suggest	they	cite	
the	Final	Disease	Technical	Advisory	Team	Scoping	Document	
prepared	by	BOR,	the	Klamath	Falls	Fish	and	Wildlife	Office,	and	
NMFS	which	states	"	Once	the	Guidance	Document	is	completed,	the	
Bureau	of	Reclamation	will	coordinate	with	the	National	Marine	
Fisheries	Service	and	the	U.S.	Fish	and	Wildlife	Service	to	determine	
how	to	best	apply	the	information	presented	in	the	Guidance	
Document	to	Klamath	Project	operations...".		

Bureau	of	Reclamation	 General

Additional	detail	needs	to	be	provided	for	the	scientific	bases	of	timing,	duration,	and	
frequency	intervals	of	events	for	all	management	options.		For	example,	if	a	management	
action	is	recommended	every	year,	please	more	closely	tie	the	recommended	timing,	
duration,	and	frequency	back	to	the	technical	memoranda.

The	technical	memos	did	not,	nore	were	they	intended	to,	contain	specific	details	regarding	
recommendations	to	address	juvenile	disease	issues	in	the	Klamath.		The	memos	were	to	provide	the	
scientific	basis	of	current	knowledge	regarding	C.	shasta,	from	which	guidance	recommendations	could	
be	developed.		If	addtional	details	are	needed	to		further	refine	management	measures	to	minimize	C.	
shasta,	then	that	should	be	considered	by	a	Disease	Managemetn	Recommendations	Team	comprised	of	
Co-Managers.	

The	response	does	not	appear	to	address	the	review	comment.		For	
example,	in	our	comments	on	the	report	we	suggest	the	authors	
provide	a	more	through	explanation	as	to	why	a	2-yr	return	period	
flow	would	be	recommended	every	year,	and	suggest	a	justification.				

Bureau	of	Reclamation	 General	

The	four	USFWS	C.	shasta	technical	memos	provide	a	logical	basis	to	conclude	that	
regulation	of	the	Klamath	River,	particularly	storing	water	during	winter	and	spring,	may	
exacerbate	C.	shasta	infection	rates	for	outmigrating	salmon	downstream	of	Iron	Gate	
Dam	(IGD)	during	some	years.	These	impacts	would	be	most	pronounced	in	the	first	15-20	
river	miles	downstream	of	IGD	where	flow	conditions	are	principally	driven	by	IGD	water	
releases.	However,	a	functional	relationship	between	IGD	discharge	and	disease	
conditions	(i.e.	fish	infection	or	mortality	rates)	in	the	Lower	Klamath	River,	which	would	
be	necessary	to	quantify	the	impact	of	KP	operations	on	disease-induced	fish	mortality,	
has	not	been	developed.	Therefore,	the	outcome	of	the	flow	management	measures	
proposed	in	the	Guidance	Document	is	highly	uncertain,	and	these	measures	should	be	
regarded	as	investigational.	

It	is	likely	that	disease	conditions	in	the	Upper	Klamath	River	affect	disease	conditions	in	the	Lower	
Klamath	River,	whether	it	be	from	dislodged/infected	polychated	worms,	free	floating	actinospores,	or		
fish	that	become	infected	in	the	Upper	Klamath	and	die	to	release	myxospores	downstream.		We	
recognize	that	there	is	still	much	to	learn	regarding	the	dynamics	of	C.	shasta	in	the	Klamath	River,	which	
is	why	adaptive	management	is	highlighted	as	being	so	important	in	the	Synthesis	Memo

We	suggest	the	authors	add	that	the	prevalence	of	infection	has	
been	most	pronounced	during	drier	water	years	such	as	2005	(prior	
to	the	May	spill	event),	2009,	2014,	and	2015.		During	these	dry	
water	years,	the	discharge	of	the	Klamath	River	below	Iron	Gate	
accounts	for	a	greater	proportion	of	the	mainstem	Klamath	River	
discharge	and	therefore,	has	an	increased	influence	on	the	total	
discharge	of	the	mainstem	Klamath	River	at	locations	located	
downriver	as	compared	to	wetter	water	years.		Also	important	to	
note	that	contributions	of	Iron	Gate	Releases	to	of	the	overall	Q	of	
the	Klamath	River	located	at	sites	downriver	varies	considerable	with	
date.	As	an	example,	see	attached	figure	(10)	from	Beeman	et	al.	
2008.					
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Bureau	of	Reclamation	 General

The	relationship	between	coho	salmon	smolt	survival	and	flow	has	been	quantified	
(Beeman	et	al.	2012),	but	this	relationship	includes	all	sources	of	fish	mortality,	not	just	
disease.	Beeman	et	al.	(2012)	did	not	quantify	latent	effects	of	disease	that	may	occur	
after	fish	reach	the	ocean,	but	water	temperature	is	the	primary	determinant	of	disease-
induced	mortality,	and	ocean	temperatures	are	much	cooler,	suggesting	that	survival	
rates	of	infected	fish	would	likely	increase	upon	ocean	arrival.	Though	latent	effects	of	
disease	infection	are	a	concern,	it	was	generally	believed	that	in-river	survival	conditions	
between	IGD	and	the	ocean	were	adequately	described	by	the	Beeman	et	al.	(2012)	
study.	One	interpretation	of	the	study	findings	is	that	small	operational	changes	should	
not	be	expected	to	significantly	reduce	juvenile	coho	mortality.	Instead,	large	flow	events,	
such	as	those	associated	with	large	storms,	were	the	most	influential	throughout	most	of	
the	Lower	Klamath	River.	The	information	described	in	the	four	USFWS	disease	technical	
memos	also	supports	the	idea	that	large	flow	events	are	needed	to	meaningfully	alter	
disease	conditions	and	subsequent	fish	mortality.

Of	the	flow	related	control	measures	identified	in	the	Synthesis	Memo	to	minimize	C.	shasta	levels	in	the	
Klamath	River,	four	of		five	measures	are	focused	on	interrupting	the	life	cycle	of	C.	shasta,	primarily	by	
disrupting	polychaete	worms	(an	obligate	part	of	C.	shasta	life	cycle),	polychaete	habitat,	or	infection	of	
polycaetes	by	myxospores	released	from	rotting	carcassess.		The	effectiveness	of	these	control	measures	
to	impact	polychaetes	was	not	been	assessed	by	the	Beeman	study.		The	control	measure	that	consist	of	
the	provision	of	emergency	spring	dilution	flows	if	certain	criteria	are	met,	could	somewhat	be	related	to	
the	findings	of	the	Beeman	study.		Whether	increasing	flows	to	3,000	cfs	(and	then	going	to	4,000	cfs	if	
necessary)	is	considered	a	"small	operational	change"	or	"large	flow	event"	is	up	to	interpretation,	
however	the	amount	of	water	required	to	meet	these	levels	during	the	April/May	time	period	can	vary	
substantially,	depending	upon	hydrologic	conditions.		During	some	wetter	water	years,	these	flow	levels	
would	be	met	without	any	flow	augmentation.		

We	suggest	the	authors	also	mention	the	Coho	Salmon	survival	
study	the	Service	initiated	in	2005	and	summarized	in	the	Beeman	et	
al.	2012	multi-year	report.	This	study	addressed	survival	for	
outmigrating	natural	and	hatchery-produced	Coho	Salmon	smolts	
and	not	for	Coho	Salmon	fry.	These	two	life	history	stages	of	
development	are	likely	to	have	a	much	different	migration	pattern	
and	therefore,	exposure	history	and	parasite	dose	in	the	mainstem	
Klamath	River.		

Bureau	of	Reclamation	 General

Please	consider	assessing	the	potential	role	of	increasing	flows	from	key	tributaries	of	the	
Klamath	River	below	IGD	in	reducing	C.	shasta	POI.	Although	outside	of	Reclamation's	
jurisdiction,	we	feel	that	increasing	cool	water	flows	from	key	tributaries	could	reduce	
spore	production	and	improve	upstream	passage	into	the	tributaries.	Concentrating	
efforts	on	increasing	flows	from	IGD	ignores	the	potential	role	tributaries	could	play	at	
reducing	actinospore	concentrations	in	the	mainstem	Klamath	River	and	increasing	usage	
of	those	habitats	by	juvenile	coho	salmon.

It	is	not	clear	what	time	of	year	is	being	recommending	for	increasing	flows	in	tributaries,	given	the	
reference	to	fish	passage,	however	we	agree	that	cool	water	accretions	from	Klamath	River	tributaries	
are	critical	for	the	health	of	the	Klamath	River	ecosystem	and	could	help	to	ameliorate	disease	
conditions	in	the	Klamath	River	to	some	extent.		However,	the	magnitude	of	water	diverted	within	
tributaries	downstream	of	Iron	Gate	Dam	is	relatlively	small	compared	to	IGD	discharge	-	while	the	
impact	of	these	diversions	is	extreme	within	the	tributaries,	the	impact	to	the	mainstem	Klamath	flow	is	
much	less	(but	still	important).

Note	that	while	generally	true,	not	all	tributaries	provide	"cool	water	
flows"	at	all	times	of	the	season.		For	example,	the	Shasta	River	near	
its	confluence	can,	at	times,	be	warmer	than	the	mainstem	Klamath	
River	just	upstream	of	its	confluence	with	the	Shasta	River	(see	
graph	from	2016).			

Bureau	of	Reclamation	 8 3

While	there	is	considerable	discussion	to	support	the	6,030	cfs	flow,	the	true	target	is	the	
reduction	in	the	host	population	where	the	scientific	basis	included	in	the	Guidance	
Document	is	that	there	is	"strong	evidence	to	suggest".		This	does	not	provide	the	
"predicted	outcome"	assumed	in	the	adaptive	management	consideration	section	on	
page	4.		Clear	definition	is	needed.		Please	include.

Not	clear	what	this	comment	is	asking	or	recommending.		The	predicted	outcome	of	the	surface	flushing	
flows	is	the	mobilization	of	surface	sediments,	reduction	in	available	polychaete	habitat,	and	resultant	
reduction	in	polychate	densities.		(Why	didn't	we	include	infected	polychaetes?)

A	strict	focus	on	infected	polychaetes	is	probably	not	required	as	
justification	for	the	flow	recommendation.

Bureau	of	Reclamation	 11 1 Mangement	Guidance	4:	Emergency	Provision	Flow	to	
dilute	spores

In	general,	Reclamation	believes	the	thresholds	listed	for	detemining	whether	to	
implement	a	diluting	flow	are	difficult	to	quantify,	especially	given	the	dynamic	nature	of	
natural	systems.	This	has	the	potential	to	make	implementation	of	a	diluting	flow	
incredibly	difficult.		For	example	what	tool	or	approch	is	available		and	accepted	as	a	
means	to	estimate	whether	80%	of	the	expected	wild	run	has	passed	the	Kinsman,	Scott	
and	Shasta?	It	doesn't	seem	like	this	threshold	is	easily	quantifiable,	especially	in	real	time	
(i.e.,	how	do	we	know	what	80%	is	until	we	get	to	the	end?).	Looking	back	at	past	data,	
water	temperature	and	prevalance	of	infection	are	also	highly	dynamic,	leading	to	the	
possibility	of	an	on-again/off-again	management	action.

USFWS	staff	(operators	of	the	Kinsman	trap)	have	indicated	that	they	can	develop	a	method	for	
estimating	when	80%	of	the	run	has	passed	the	trap	site	-	this	would	be	independent	of		real-time	
trapping	information.		Dynamic	flows	in	the	spring	time	would	not	necessarily	be	a	bad	thing.

USFWS	staff	have	indicated	that	they	will	investigate	the	
development	of	a	method	for	estimating	when	80%	of	the	run	has	
passed	the	trap	site,	and	have	suggested	that	the	results	of	this	
investigation	are	likely	to	be	successful.

Bureau	of	Reclamation	 11 Mangement	Guidance	4:	Emergency	Provision	Flow	to	
dilute	spores

The	thresold	criteria	for	Kinsman	rotary	screw	trap	is	specific	to	wild	fish	(to	not	exceed	
80%),	but	the	criteria	number	2	regarding	overall	POI	does	not	specify	whether	the	POI	is	
all	fish	captured,	or	just	wild?	Please	clarify.	

The	80%	is	specific	to	wild	fish	emigration,	the	POI	level	pertains	to	all	fish	sampled	prior	to	when	80%	of	
the	wild	run	is	estimated	to	have	passed	the	Kinsman	trap	site.

The	authors	response	is	correct.		

Bureau	of	Reclamation	 4

"Spore	dilution"	is	mentioned	as	an	objective	of	one	of	the	DTAT’s	flow	management	
recommendations.	However,	spore	dilution	via	flow	augmentation	has	not	been	shown	to	
appreciably	decrease	infection	rates	in	Klamath	River	salmon	(2014,	tech	memo).	
Infection	rates	are	most	strongly	correlated	with	water	temperature,	especially	in	cases	
where	spore	concentrations	are	high.	Lab	studies	have	also	shown	that	temperature	is	
the	key	factor	for	predicting	mortality	of	infected	fish,	which	means	releasing	more	warm	
water	above	the	tubine	capacity	at	IGD	may	not	appreciably	(if	at	all),	affect	mortality	
rates.	

In	the	spring	time,	is	there	an	inverse	relationship	between	water	flow	from	IGD	and	water	temperature?		
Data	is	not	as	plentiful	to	assess	the	relationship	between	IGD	Q	and	disease	levels	as	we	would	like,	
however	the	spore	technical	memo	did	show	a	substantial	decline	in	prevalence	of	infection	from	C.	
shasta	from	a	substantial	flow	event	in	2005	(Figure	4),	and	there	was	a	moderate	decline	in	C.	shasta	
spore	levels	from	an	increase	in	Q	to	1,900	cfs	in	2014	(Figure	6).

In	addition	to	the	spore	data	the	authors	refer	to	in	their	response,		
we		suggest	the	Tribes	discuss	the	abrupt	increase	in	disease-induced	
mortality	of	young-of-year	Chinook	Salmon	that	was	observed	in	
juvenile	outmigrant	trap	catches	at	the	Bogus,	I-5,	and	Kinsman	fish	
trap	sites	below	IGD	beginning	on	April	29,	2004	(Chamberlain	and	
Williamson	2006)	as	reported	by	Hetrick	et	al.	(2009).		By	early	May	
2004,	mortality	approached	50%	for	unclipped	young-of-year	
Chinook	salmon	captured	at	the	Kinsman,	Happy	Camp,	and	Persido	
Bar	trap	sites	located	further	downstream.	From	June	2	to	June	18,	
mortality	observed	in	daily	catches	of	Chinook	Salmon	at	the	
Kinsman	site	ranged	between	51%	and	88%.		During	this	period,	
flows	below	IGD	averaged	1,810	cfs	for	April,	1,290	cfs	for	May	and	
dropped	to	942	cfs	for	June,	with	daily	mean	values	ranging	from	
2,060	-	802	cfs.
		

5
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Bureau	of	Reclamation	 11 1

Smolt	trapping	data	at	Bogus	Creek	(USFWS	2002-2005)	showed	that	coho	salmon	smolts	
migrated	through	the	most	upstream	reach	of	the	Lower	Klamath	River	between	March	1	
and	May	1,	nearly	a	month	prior	to	the	increase	in	C.	shasta	spore	concentrations	
recorded	in	2005	(Spore	Memo,	Figure	4).	If	coho	emigration	regularly	precedes	spore	
concentration	increases,	dilution	strategies	would	not	be	effective.	

In	addition	to	some	coho	smolts	being	in	the	Upper	Klamath	River	during	May,	there	are	also	young	of	
year	coho	in	the	Upper	Klamath	at	this	time;	rearing	and/or	re-distributing	from	one	area	to	another.		
For	example	see	USFWS	report	titled	Arcata	Fisheries	Data	Series	Report	DS	2016-47
Summary	of	Abundance	and	Biological	Data	Collected	During	Juvenile	Salmonid	Monitoring	on	the	
Mainstem	Klamath	River	Below	Iron	Gate	Dam,	California,	2014	(David	et	al,	2016)		-	available	on	USFWS	
Arcata	web	site.

Observed	timing	at	the	most	upstream	portion	of	the	river	does	not	
estimate	mainstem	rearing	or	migration	timing.

Klamath	Water	Users	
Association General

The	Draft	Guidance	describes	the	2014	and	2015	situation	as	critical,	and	refers	to	an	
immediate	dire	need.	We	believe	parties	would	benefit	from	a	more	complete	
understanding	of	the	consequences	of	C.	shasta	for	overall	populations	of	coho	or	other	
species	through	time	and	over	the	range	of	conditions	that	exist	in	the	river,	and	the	
relative	role	of	disease	and	other	factors	affecting	populations,	including	at	the	present	
time.

Please	see	Fujiwara	et	al.	2011,	True	et	al.	2013	as	cited	in	the	Fish	Infection	Memo	(attached	as	
appendix	to	the	Guidance	Document)	for	a	peer-reviewed	fully	developed	analysis	of	population	effects.		
Although	this	does	not	include	the	most	recent	data,	it	discusses	population	level	effects	to	chinook	and	
coho	salmon.		

We	suggest	the	authors	also	refer	to	Tables	1	and	2	in	the	Fish	
Technical	Memo.

NMFS

replace	"The	Polychaete	Memo	describes	how	populations	of	polychaetes	can	be	kept	in	
check	by	mobilizing	sediments,	and	the	Geomorphic	Memo	describes	what	flows	are	
needed	to	accomplish	various	geomorphic	objectives."			WITH		"The	Polychaete	Memo	
describes	how		polychaetes	distribution	is	related	to	substrate	and	hydraulics,		and	the	
Geomorphic	Memo	describes	what	flows	are	needed	to	accomplish	various	geomorphic	
objectives"	

see	comments	above USFWS	suggested	a	similar	change.

NMFS 11 Description:	1…… 1…..
Not	sure	what	the	basis	is	for	the	5	spores/l	threshold.		Seems	that	in	the	past	this	
threshold	has	been	related	to	coho	salmon.		ALSO		The	influence	of	IGD	releases	often	
diminishes	further	downstream.

see	comments	above
The	authors	could	copy/paste	responses	provided	above	to	other	
reviewers	here.	USFWS	has	also	noted	concerns	about	threshold	
levels.

NMFS 11 3.		(in	regard	to	80%	of	
the	expected	wild	run)	

The	juvenile	catch	at	the	Kinsman	rotary	screw	trap	is	
estimated	to	have	not	exceeded	80%	of	the	expected	
wild	run	

Not	sure	that	this	can	be	currently	estimated	in	real	time. USFWS	Biometrician	thinks	this	can	be	estimated,	without	relying	upon	real-time	downstream	migrant	
trap	data.

USFWS	statistician	has	agreed	to	investigate	a	method,	but	the	
investigation	could	include	using	real-time	downstream	migrant	trap	
data	(but	cannot	rely	upon	detection	probability	reliant	population	
estimates).

NMFS 12 "The	concentration	
of….."

Increased	flows	also	increase	water	vilocity	and	have	
been	shown	to	reduce	transmission	rates.

This	statement	could	use	a	supporting	citation.		Is	this	based	on	lab	studies,	or	river	
studies?

we	should	cite	the	study	that	found	this	or	delete

Here	is	the	citation	for	velocity	vs	transmission:	Ray,	R.A.,	and	J.	L.	
Bartholomew.	2013.	Estimation	of	transmission	dynamics	of	the	
Ceratomyxa	shasta	actinospore	to	the	salmonid	host.	Journal	of	
Parasitology	140:907–916.	doi:	10.1017/S0031182013000127.

Klamath	Water	Users	
Association

Page	2 First	full	paragraph:

The	focus	here	falls	to	the	operation	of	the	Klamath	Project;		KWUA	encourages	a	broader	
perspective.	The	flows	affected	by	Klamath	Project		operations	also	supplement	natural	
flow	conditions	in	certain	times	of	year.	Additionally,	the	last	sentence	in	the	paragraph	
makes	an	assumption	regarding	infection	rates	in	coho	salmon.	We	are	not	aware	of	data	
on	this	issue	and	ask	that	it	be	provided	if	it	exists	and	is	available.

The	language	and	conclusions	in	this	paragraph	are	largely	drawn	from	the	2013	BiOp.		(NOTE:		should	
we	include	language	addressing	this	issue?

Exact	quotes	might	not	be	necessary,	but	instead	a	more	directed	
citation	(page,	section,	paragraph	numbers,	etc.).
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February 1, 2017 
 
Mr. Parker Thaler  
State Water Resources Control Board  
Division of Water Rights  
Water Quality Certification Program  
parker.thaler@waterboards.ca.gov  
Via e-mail 
 

RE: Scoping Comments on Application for Water Quality Certification Pursuant to 

Section 401 of the Federal Clean Water Act for the Relicensing of the Klamath 

Hydroelectric Project (FERC No. 2082) 

 

Dear Mr. Thaler: 

The Karuk-Berkeley Collaborative Legal (KBC) is a student-run organization at Berkeley 
Law. We have served the Karuk Tribe for more than five years, providing legal research and 
analysis in support of the Tribe’s natural resource goals. In that time, we have gained a 
tremendous respect for the Tribe’s stewardship of the Klamath River and an appreciation for the 
role of SWRCB in protecting California’s water resources. KBC respectfully submits these 
comments on scoping for the Environmental Impact Report (EIR) for the issuance of a Water 
Quality Certification for the Relicensing of the Klamath Hydroelectric Project (FERC No. 2082).  

We urge the State Water Resources Control Board to prepare an Environmental Impact 
Review that: 

1. Analyzes long-term beneficial impacts, not just near-term adverse impacts, of license 
surrender, 

2. Relies on the 2012 KHSA EIS/EIR analysis, findings, and record of 
comments/responses, and  

3. Establishes a schedule for this proceeding, including a set date for SWRCB’s final 
decision on whether to certify the license surrender application. 

CEQA compels SWRCB to analyze the reasonably foreseeable long-term beneficial impacts 

of license surrender 

California’s CEQA Guidelines require that EIRs analyze all direct and indirect significant 
effects of a proposed project that are reasonably foreseeable. CAL. CODE REGS. tit. 14, § 15064. 
The Guidelines direct State agencies preparing an EIR to consider both “short-term and long-
term effects.” Id. at § 15126.2. Moreover, the Guidelines mandate that the lead agency balance 
the social and environmental benefits of a proposed project with the unavoidable adverse 
environmental effects. Id. at § 15093(a)–(c). If these and other benefits outweigh the unavoidable 
adverse environmental effects, “the adverse environmental effects may be considered 
‘acceptable.’” Id. at § 15093(a).  
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As such, the EIR for the Lower Klamath Project (LKP) must consider not only the near-
term adverse impacts of license surrender, but also the long-term beneficial impacts that are sure 
to come from a free flowing Klamath River. Myriad studies, including FERC’s 2007 NEPA 
document and the 2012 KHSA EIS/EIR, outline the long-term benefits of the LKP. Specifically, 
the 2012 KHSA EIS/EIR found that: 

Reversing the consequences of barriers to fish passage, degraded fish habitat, and 
degraded water quality throughout the basin could result in great benefit to tribal 
communities relying on fish, shellfish, riparian plants, clean water, and other 
resources for their subsistence, ceremonies, physical health, way of life, and 
spiritual well-being. While sediment release and other construction related 
activities during dam removal could cause short-term (1 to 2 years) adverse 
impacts on fisheries downstream from the Hydroelectric Reach, salmon and other 
aquatic resources would be expected to return to population levels observed prior 
to dam removal (in 2010 when the Notice of Preparation was issued) within 5 
years, and would provide long-term benefits to Indian Tribes for 50 years and 
beyond.” U.S. DEP’T OF THE INTERIOR & CAL. DEP’T OF FISH & GAME, Klamath 
Facilities Removal Final EIS/EIR, ES-39	  (2012). 

SWRCB is right to consider FERC’s 2007 EIS and the 2012 KHSA EIS/EIR in its current 

EIR 

As per the CEQA Guidelines, an EIR “may incorporate by reference all or portions of 
another document which is a matter of public record or is generally available to the public.” CAL. 
CODE REGS. tit. 14, § 15150.  The U.S. Department of the Interior and the California Department 
of Fish and Wildlife have already analyzed the environmental impacts of the LKP in its 2012 
KHSA EIS/EIR. Their analysis is extensive and in line with the demands of NEPA and CEQA. 
SWRCB is right to rely on that analysis, findings, and record of comments/responses to inform 
its current review. STATE WATER RES. CONTROL BD., Notice of Preparation and Scoping 
Meetings for an Environmental Impact Report for the Lower Klamath Project License Surrender 
9 (2016). 
 

SWRCB should establish a schedule for this proceeding 

The Karuk Tribe has been a steward of the Klamath River since time immemorial. Since 
first becoming aware of the harmful environmental, social, and cultural impacts of the dams on 
the lower Klamath River, the Tribe has advocated tirelessly for their removal. It has participated 
in the KBRA/KHSA talks in good faith since as early as 2005. However, in the time that has 
elapsed without a final resolution on dam removal, there has been further degradation of water 
quality in the Klamath, additional major fish kills, and more obstruction of the Tribe’s traditional 
lifestyle and sacred rituals. It’s time to have a final resolution in this matter. We urge SWRCB to 
establish a schedule for this proceeding and set a date for its final decision on whether to certify 
the license surrender application. 

 
 
 
 



	   3 

Conclusion 
 
As students of the law, we learn that legal processes express our societal values and goals. 

Through our work with the Karuk Tribe, we have been inspired by the Clean Water Act’s 
mission to “”restore and maintain the chemical, physical, and biological integrity of the Nation’s 
waters.” 33 U.S.C. § 1251(a) (2012). We were also moved by the passage of AB 52, which 
requires lead agencies to engage in “meaningful consultation” with California Native American 
Tribes regarding proposed projects.  2014 Cal. Legis. Serv. Ch. 532 (West). In these turbulent 
times, it is more important than ever for California to uphold our values to protect our natural 
resources and take tribal interests into account. The LKP is an opportunity to put those values 
into action. Thank you for the opportunity to submit these comments.  
 
 
Sincerely, 

 

Aaron Voit 
Natural Resources Director 
Karuk-Berkeley Collaborative Legal 
Berkeley Law 
aaronvoit1@berkeley.edu 
 

 

 

The views and opinions expressed in this comment represent those of the Karuk-Berkeley Legal 
Collaborative, a student pro bono project, and do not necessarily reflect the views, official policy, or 
position of the Karuk Tribe, the University of California, the University of California, Berkeley School of 
Law, or Berkeley Law's Student-Initiated Legal Services Projects (SLPS) Program. 
 

































































Update on Adenovirus Infection in Mule Deer (Odocoileus hemionus) 2014-2015 as of 7/30/15 

Nicholas Shirkey, Ben Gonzales, Leslie Woods 

Wildlife Investigations Lab, California Department of Fish and Wildlife and the California Animal 

Health and Food Safety Laboratory 

History of Adenovirus in California 

In 1993 and 1994 a significant mortality event impacted California’s mule deer population across 

eighteen counties of Northern and Central California. Crude estimates at the time put the number of 

mortalities at over a 1000, primarily impacting fawns (Swift 1997, Woods et al. 1996). Necropsy findings in 

carcasses from the affected regions were similar to hemorrhagic disease caused by bluetongue virus (BTV) or 

epizootic hemorrhagic disease virus (EHDV). However, microscopic examination and transmission electron 

microscopy conducted by the California Animal Health and Food Safety Laboratory (CAHFS) discovered that a 

previously unrecognized adenovirus infection was the cause (Woods et al. 1996). The adenovirus was 

detected in carcasses from Siskiyou, Shasta, Tehama, Lake, Yuba, Nevada, Sacramento, Sonoma, Tuolumne, 

San Mateo, and Marin counties, and was suspected to be the cause of mortalities in Modoc, Trinity, 

Calaveras, Santa Clara, Monterey, San Luis Obispo, and El Dorado counties as well. It was also demonstrated 

in historical tissues dating as far back as 1987 in Sonoma County. 

Description of the Disease 

During the 1993/1994 and subsequent outbreaks, fawns were most impacted by the disease, though 

yearlings and adults were also affected. In inoculation studies, 80% of black-tailed fawns exposed to 

adenovirus developed the disease compared to 16% of yearlings (Woods et al., 1999; Swift, 1997). Because of 

the increased susceptibility of fawns, rehab centers that specialize in the care of abandoned fawns have been 

the site of adenovirus mortalities in Sonoma County in 1987, Nevada County in 1990, Nevada & Placer County 

in 1993, and Nevada County in 1994. 

In contrast to BTV and EHD which spread via an insect vector, inoculation studies on adenovirus 

show that the disease spreads via direct contact (Woods et al., 1999, 2001). It also appears to be highly 

contagious with signs of infection appearing almost simultaneously in the inoculated animals and the animals 

they are in contact with. The incubation period of the disease ranges from 4-16 days post exposure with 

death occurring acutely afterwards (Woods et al., 1999). It is associated with high levels of mortality; 60% of 

fawns housed in a Nevada County rehab facility died during a 1994 outbreak (Swift, 1997). Typical symptoms 

found in infected animals included; excess salivation, diarrhea, regurgitation, seizures, and an affinity for 

sources of water (Woods et al., 1996, 1999; Swift 1997). 

The deer adenovirus infection can take the form of both a systemic and localized infection. In both 

cases the primary impact of the virus is vasculitis or inflammation of the blood vessels. Inflammation of the 

endothelial cells lining the vessels can lead to necrosis or cell death and can result in leakage of fluid into the 

tissues, and loss of flow of oxygenated blood to regions of tissue. 

 In the systemic form of the infection the respiratory and digestive tracts are most affected by the 

disease. Vasculitis caused by the adenovirus is responsible for interstitial edema in the lungs, or a buildup of 



fluid, and in many cases can result in pneumonia (Woods et al., 1996). In the intestines the vasculitis can 

cause hemorrhage into the lumen or internal space (Woods et al., 1996). In both cases systemic infection by 

adenovirus can lead to acute death.  

The localized form of the infection results in focal lesions throughout the upper alimentary tract and 

can cause infarcts with secondary bacterial infection and abscess formation (Woods et al., 2001b). Abscesses 

resulting from adenovirus have been noted in the lips, tongue, gingiva, hard palate, nasal cavity, pharynx, 

esophagus, and abomasum (Woods et al., 1999, 2001a). These lesions can also be present in animals showing 

signs of systemic infection. While the lesions themselves are unlikely to be life-threatening, they can lead to 

starvation or septicemia and therefore result in death. 

Current Update 

Adenovirus has been ruled as the cause of death in black-tailed deer (Odocoileus hemionus 

columbianus), and other subspecies of mule deer (Odocoileus hemionus ssp.) in several California counties 

starting in the summer of 2014 and continuing throughout the winter and spring of 2015. Adenovirus has 

been identified in eight of the seventeen deer that have been submitted to CAHFS in 2015 as of the 30th of 

July. This marks a substantial jump from the four deer, out of forty-eight, in which adenovirus was 

determined to be the cause of death in 2014, and the one deer from 2013. The twelve diseased deer from 

the 2014/2015 period were submitted from nine unique events spanning from June of 2014 to July of 2015 

and came from Amador, El Dorado, Fresno, Marin, Mariposa, Shasta, Siskiyou, and Yolo counties.  

As in past mortality events fawns have been most affected by the adenovirus with six of the twelve 

animals coming from this group. However, the fact that the majority of the deaths thus far in 2015 have 

occurred outside of the fawning season and that three of the four adults were reported to be in fair to good 

body condition with reasonable stores of fat is a reminder of the high morbidity and mortality associated 

with this disease. 

 For all twelve animals in 2014 and 2015 where adenovirus was positively identified in tissues, it was 

also determined to be the cause of death. All animals showed signs of the systemic infection with widespread 

vasculitis. Nine of the twelve animals had pulmonary edema characterized by an enhanced lobular pattern 

and ten had hemorrhagic enteropathy. Bloody diarrhea was noted in eight of the animals submitted for 

necropsy, but lesions associated with the localized form of the infection were not mentioned in any of the 

reports.  

For the fifty-three deer submitted to CAHFS where adenovirus was not found, diagnoses varied 

widely (See Table 1 for full list). Animals were submitted from nineteen counties. Thirty of the animals had 

some pathology of the lung including; mild edema (9/53), abscesses, hemorrhage, and pneumonia (20/53). 

Other common findings were nutritional deficiencies (21/42 had a selenium deficiency and 18/41 had low 

tissue copper levels), encephalitis (7/53), myopathy (4/53), gastrointestinal disorder (12/53), and trauma 

(11/53). Though the agent of disease was not always identified, after adenovirus the bacterium Trueperella 

pyogenes, a common cause of secondary infection, was the greatest cause of pathology in the submitted 

deer (5/53). Other infectious agents included Clostridium sp., Enterobacter sp., EHD, Listeria encephalitis, 

Bibersteinia, and various endoparasites (Parelaphostongylus odocoilei, Setaria, Trichostrongyles, etc). Chronic 

wasting disease (CWD) samples were submitted from ten counties: El Dorado, Fresno, Kern, Madera, 

Sacramento, San Luis Obispo, Shasta, Siskiyou, Trinity, and Yolo. CWD was not found in any of the 17 deer 



tested, and was also negative in the obex and retropharyngeal lymph nodes of an additional 4 deer that were 

not included in this report from the 2014-2015 period. Adenovirus was the most common definitive cause of 

death, particularly in 2015 in which it accounted for 47% of the submissions. 

Field Investigation 

Current evidence indicates that we are in the middle of a significant period of adenovirus mortality, 

which may have begun in the summer of 2014. The factors resulting in increased adenovirus mortality in a 

given year remain as elusive today as they were in 1993, though the continued severity of the drought may 

very well play into the epidemiology of the disease as groups of deer congregate to acquire water and food 

resources. Deer may also congregate around artificial feeding sites and increase their exposure to infected 

deer. Biologists should keep an eye out for deer showing the following symptoms; excess salivation, diarrhea, 

regurgitation, and seizures (Woods et al., 1996, 1999; Swift 1997). Increased mortality of fawns should also 

be monitored, and fresh carcasses should be considered for necropsy.  

Currently, we have a scattering of reports from around Northern and Central California, but past 

outbreaks of adenovirus indicate that we are now in the time of year where peak mortalities should be 

occurring. While estimating the impact of adenovirus mortality in herds across the state may be a difficult 

endeavor, accurate records should be maintained by local biologists to the extent possible to at least gauge 

the impact to local herds and to monitor the spread of the virus. Any indication of a mortality event taking 

place in your region should be reported to the big-game veterinarian for the Wildlife Investigations 

Laboratory, Ben Gonzales, (916) 358-1464, Ben.gonzales@wildlife.ca.gov. Members of the public should be 

advised to report deer mortalities to both their local biologist, and the Wildlife Investigations Lab via our 

online mortality reporting form. 

 https://www.wildlife.ca.gov/Conservation/Laboratories/Wildlife-Investigations/Monitoring/Mortality-Report 

Keep in mind that the deer adenovirus is a pathogen specific for white tail and mule deer including 

black tail deer and does not affect domestic livestock, nor is it a human health risk.  However, as is true with 

any dead animal, people should wear gloves when handling carcasses and domestic dogs should be 

prevented from scavenging the remains of deer. 
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Table 1: Deer Mortalities Submitted to CAHFS (2014-2015) by County with Findings as of 7/30/15

CAHFS # Date Age Sex County Findings Cause of Death AV AV Test

D1415744 12/23/2014 A F Alameda Pericarditis, endometritis, lung worm infection Clostridium infection NT NA

D1407575 6/19/2014 A M Amador Vasculitis, pulmonary edema Adenovirus P IHC, FA, PCR

D1403672 3/27/2014 J U Contra Costa Pneumonia Meconium aspiration NT NA

D1403672 3/28/2014 J U Contra Costa Alveolitis Meconium aspiration NT NA

D1401770 2/11/2014 A F El Dorado No significant findings due to autolysis Unknown NT NA

D1407790 6/24/2014 A M El Dorado Dermatitis, encephalitis, pneumonia, gunshot Euthanasia NT NA

D1413423 10/28/2014 J F El Dorado Pneumonia, hemorrhagic enteritis Adenovirus P IHC, FA, PCR

D1501183 1/10/2015 J F El Dorado Pneumonia, hemorrhagic enteritis Adenovirus P IHC, FA, PCR

D1505318 3/21/2015 J F El Dorado Pneumonia Adenovirus P FA, IHC

D1400993 1/23/2014 A F Fresno Peritonitis, abomasal abscesses Cysticercus NT NA

D1400997 1/23/2014 A F Fresno Pneumonia, rumenitis, gunshot Euthanasia NT NA

D1412030 9/25/2014 J F Fresno Systemic vasculitis Adenovirus P FA, PCR

D1410922 9/5/2014 J F Humboldt Emaciated Nutritional N FA

D1410922 9/5/2014 J U Humboldt Emaciated Nutritional N FA

T1500057 1/8/2015 A M Kern Pulmonary abscesses, meningeal abscess, dermatitis Trueperella pyogenes N PCR

D1412031 7/4/2014 J U Lake No significant findings due to autolysis Unknown N IHC, PCR

D1412031 7/4/2014 A F Lake Cu deficiency Unknown N FA, PCR

D1409243 7/30/2014 J F Lake Pneumonia, subcutaneous edema EHD N IHC, FA, PCR

D1412288 10/1/2014 A F Lake Meningoencephalitis, pneumonia Unknown N FA, PCR

D1413416 10/27/2014 J M Lake Pulmonary thrombosis, myocardial necrosis, myopathy Unknown N PCR

D1509213 6/26/2015 A M Lake Pleuritis, epicarditis, pneumonia Trueperella pyogenes N FA, PCR

D1407708 6/24/2014 A F Madera Interstitial pneumonia, encephalitis, gunshot Euthanasia N FA

D1411917 9/25/2014 A M Madera Rumen acidosis, encephalitis, gunshot Euthanasia N FA

D1503456 1/14/2015 J F Madera Fractured Skull, fractured Tibia, pneumonia, gunshot Euthanasia NT NA

D1503457 2/5/2015 J F Madera Hepatocellular degeneration, pneumonia Poss. Heart Failure N FA, PCR

D1506855 5/12/2015 J F Marin Colitis Bacterial NT NA

D1509325 7/6/2015 A F Marin Pneumonia Adenovirus P FA, PCR

D1413993 11/10/2014 U F Mariposa Rectal hemorrhage, peritonitis Trueperella pyogenes N FA

D1509811 7/15/2015 J U Mariposa Vasculitis, pulmonary edema, hemorrhagic enteritis Adenovirus P IHC, FA, PCR

D1507833 6/3/2015 A F Mendocino Hemorrhagic enteritis, bronchiolitis, gunshot Euthanasia N FA,IHC

D1410710 8/22/2014 A M Napa Pneumonia, gunshot Euthanasia N FA, PCR

D1410170 9/29/2014 J M Napa Meningoencephalitis, hemothorax, pneumonia Poss. EHD N FA, PCR



CAHFS # Date Age Sex County Findings Cause of Death AV AV Test

D1404727 4/22/2014 A F Sacramento Euthanasia drug, dermatitis and poor nutrition Euthanasia (IV) NT NA

D1412431 10/7/2014 A M Sacramento Renal lymphoma, rumen acidosis Acidosis N PCR

D1415529 12/18/2014 J F Sacramento Gunshot Euthanasia NT NA

D1415529 12/18/2014 J F Sacramento Gunshot Euthanasia NT NA

D1415529 12/18/2014 A F Sacramento Gunshot Euthanasia NT NA

D1415529 12/18/2014 A F Sacramento Gunshot Euthanasia NT NA

D1415529 12/18/2014 A M Sacramento Gunshot Euthanasia NT NA

D1402998 3/14/2014 J M San Luis Obispo Pneumonia, nephritis, adrenal hemorrhage Euthanasia NT NA

D1410687 8/28/2014 J F San Luis Obispo Meningitis, adrenal hemorrhage, thrombosis Listeria encephalitis N FA

D1408087 7/2/2014 A M Shasta Pneumonia, pharyngitis, tonsilitis, Se Deficiency Trueperella pyogenes N FA, PCR

D1409795 8/12/2014 A F Shasta Hemothorax, pneumonia, regional vasculitis Adenovirus P FA, PCR

D1410926 9/5/2014 J U Shasta Aspiration pneumonia Enterobacter cloacae N FA

D1410924 9/5/2014 A M Shasta Myocardial necrosis, aspiration pneumonia Result of aspiration N PCR

D1411758 9/10/2014 U U Shasta Myocarditis, myopathy, bronchopneumonia Hemolytic crisis N FA, PCR

D1413566 8/27/2014 U F Siskiyou Peritonitis Microcystins NT NA

D1413568 9/3/2014 U M Siskiyou Interstitial pneumonia, nephritis, hepatopathy Unknown N IHC

D1413564 9/8/2014 U U Siskiyou Bronchopneumonia Trueperella pyogenes N IHC

D1413565 9/10/2014 A F Siskiyou Interstitial pneumonia, tracheitis Unknown N IHC

D1414296 9/26/2014 J U Siskiyou Pharyngitis, esophagitis, glossitis, gunshot Euthanasia N IHC, FA, PCR

D1412723 10/7/2014 A M Siskiyou Encephalitis, kidney edema, gunshot Euthanasia N PCR

D1412728 10/9/2014 J M Siskiyou Nephrosis, rumenitis, myocarditis, gunshot Euthanasia N IHC, PCR

D1413567 10/18/2014 U M Siskiyou Myopathy, pneumonia, gunshot Euthanasia N IHC

D1413563 10/30/2014 A M Siskiyou Pneumonia, rumenitis, mandibular abscess Unknown N IHC, FA, PCR

D1502819 2/19/2015 A F Siskiyou Generalized inflammation, pneumonia, Cu/Se Deficiency Poss. nutritional N PCR

D1502819 2/19/2015 J F Siskiyou Pleuritis, epicarditis, myopathy, Cu/Se Deficiency Poss. nutritional N PCR

D1505165 3/11/2015 A F Siskiyou Emaciated, Cu/Se Deficiency Nutritional NT NA

D1509860 7/16/2015 J F Siskiyou Vasculitis, hemorrhagic enteritis Adenovirus P FA, PCR

D1509860 7/16/2015 J M Siskiyou Vasculitis, hemorrhagic enteritis Adenovirus P FA, PCR

D1509860 7/16/2015 J U Siskiyou Vasculitis, hemorrhagic enteritis Adenovirus P FA, PCR

D1411759 9/23/2014 A M Trinity Myocarditis, rumenitis, hemorrhagic enteritis Hemolytic crisis N FA, PCR

D1412729 10/2/2014 J F Trinity Rumenitis, gunshot Euthanasia N PCR

D1500084 1/5/2015 A F Yolo Vasculitis, pneumonia, hemorrhagic enteritis Adenovirus P IHC, FA

D1400168 1/6/2014 J M Yuba Hepatitis, pneumonia, nephritis, enteritis, trauma Predation NT NA



A = Adult (>2) M = Male IHC = Immunohistochemistry NT= Not Tested

J = Juvenile  (<2) F = Female PCR = Polymerase Chain Reaction P = Positive

U = Unknown FA = Fluorescent Antibody N= Negative
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Thaler, Parker@Waterboards

From: Roy hall Jr <shastanation@hotmail.com>
Sent: Wednesday, February 01, 2017 3:03 PM
To: Wr401program
Subject: DO NOT TRANSFER THE KLAMATH DAMS/LICENSE TO THE NON-PROFIT
Attachments: IMG_3076.JPG; IMG_3077.JPG; IMG_3078.JPG; IMG_3079.JPG; IMG_3080.JPG; IMG_

3081.JPG

 
 

 
WR401program@waterboards.ca.gov 
February 1, 2017 
Mr. Parker Thaler 
State Water Resources Control Board 
Division of Water Rights‐Water Quality Control Program 
PO Box 2000 
Sacramento CA 95812‐2000 
  
Dear Mr. Thaler, 
I am mailing  hard copies of the complete documents listed in the attachments. 
There is no reason to take out clean inexpensive hydro power. This whole process is a power play and a 
money, land and cultural grab. It was designed to circumvent the failure of the KBRA and KHSA. 
Salmon did not go above the lower dams. After over 150 miles of treacherous travel the fish are not in any 
condition to do more than spawn at the hatchery.  
There are several rock reefs that the fish cannot breach.  
There are hotspring above the reefs that heat the water to temps no fish can withstand. 
Any fish getting that far up the river are inedible. That is why the Shasta allowed the Klamath people to come 
to Shasta Valley and catch fish on the Shasta river, well below the dams. 
Shasta Nation is opposed to the transfer of the Klamath dams to the non‐profit. There is no guarantee that any 
Shasta sites will be protected if this transfer takes place. Laws are in place to protect our lands from these 
kinds of situations. 
Shasta Nation is opposed to dam removal. Our sacred lands, burials, village sites, hunting, fishing and 
gathering areas and invaluable cultural sites are in danger if the transfer takes place. 
Because previously, Shasta Nation Burial Cairns have been destroyed by Federal Agencies in the past, The 
Shasta Nation does not want similar occurrences to happen on the Klamath. 
The burials along the Klamath between the dams are Civil War Burial Cairns and must be protected. Dam 
removal would endanger the burial cairns and the burials would be washed away. 
1st document is a map approved by the Siskiyou County Supervisors showing Shasta Nation Homelands with 
the area of the Dams indicated. 
2nd document is a letter from Native American Heritage Commission in Sacramento thanking tribes for 
protecting our cultural sites. 
3rd document is from California Dept of Parks and Recreation documenting the Civil War Cairns on the 
Klamath River. 



2

4th is a typed letter explaining the history of the California Treaties and that the Karock tribe is over 100 miles 
down river from the dam sites. The dams lie wholly within the Shasta Nation Aboriginal Homeland Boundaries.
 
 
Please do not tranfer these lands to the non‐profit. Do not allow the dams to be removed. 
Help protect a vital part of the Shasta Homeland from total destruction. 
thank you 
Roy Hall Chairman Shasta Nation 
Betty Hall Historian/Keeper of Records Shasta Nation 
530‐643‐3339 
530‐468‐2387 
PO Box 1054  
Yreka CA 96097 
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� Phytotoxic effects of cyanotoxins on agricultural plants have been updated.
� We report mechanisms of cyanotoxins and target molecules in vegetable organisms.
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� We examine bioaccumulation of cyanotoxins in vegetable foods.
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The occurrence of harmful cyanobacterial blooms in surface waters is often accompanied by the produc-
tion of a variety of cyanotoxins. These toxins are designed to target in humans and animals specific
organs on which they act: hepatotoxins (liver), neurotoxins (nervous system), cytotoxic alkaloids, and
dermatotoxins (skin), but they often have important side effects too. When introduced into the soil eco-
system by spray irrigation of crops they may affect the same molecular pathways in plants having iden-
tical or similar target organs, tissues, cells or biomolecules. There are also several indications that
terrestrial plants, including food crop plants, can bioaccumulate cyanotoxins and present, therefore,
potential health hazards for human and animals. The number of publications concerned with phytotoxic
effects of cyanotoxins on agricultural plants has increased recently. In this review, we first examine dif-
ferent cyanotoxins and their modes of actions in humans and mammals and occurrence of target biomol-
ecules in vegetable organisms. Then we present environmental concentrations of cyanotoxins in
freshwaters and their fate in aquatic and soil ecosystems. Finally, we highlight bioaccumulation of cyano-
toxins in plants used for feed and food and its consequences on animals and human health. Overall, our
review shows that the information on the effects of cyanotoxins on non-target organisms in the terres-
trial environment is particularly scarce, and that there are still serious gaps in the knowledge about the
fate in the soil ecosystems and phytotoxicity of these toxins.

� 2013 Elsevier Ltd. All rights reserved.
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1. Introduction

In light of global climate change, and particularly measurable
rises in global temperature, as well as increased fluxes of certain
nutrients (i.e., nitrates, phosphates) brought either by agricultural
run-off or by sewage treatment plants and other anthropogenic
sources, it has been suggested that cyanobacteria, including tox-
in-producing taxa, may be increasing in abundance, and thus rep-
resent an emerging human and environmental health concern
(For review see in O’Neil et al., 2012). The presence of such toxins
has been reported throughout the world and it appears that liver-
toxic microcystins are more commonly found in 40–75% cyano-
bacterial blooms (Sivonen and Jones, 1999). The contamination
of surface waters by these cyanotoxins can cause water quality
problems for fisheries, aquaculture, farming, and sanitary hazard
for human and animals. Humans are exposed to cyanobacteria
toxins through many routes, including drinking water, recrea-
tional contact, and health food products made from cyanobacte-
ria, and food chain. In recent years, several cyanobacterial
toxins were investigated in regard to their ability to enter the
food chain via freshwater seafood (Ibelings and Chorus, 2007;
Ettoumi et al., 2011), however, their ability to enter the food
chain via agricultural crops has not been thoroughly investigated
to date. Although no case of poisoning by these products has been
reported in the literature, this eventuality must not be ignored.
Indeed, a recent epidemiological study showed that the excessive
incidence of amyotrophic lateral sclerosis in the population of the
islands of Guam in the Pacific was linked to a consumption of the
seeds of cycas contaminated by a neurotoxin, b-methylamino-L-
alanine (BMAA), produced by a species of cyanobacteria of the
genus Nostoc living in symbiosis in the roots of this plant (Banack
and Cox, 2003; Cox et al., 2003; Murch et al., 2004; Steele and
McGeer, 2008). This last cited fact is gaining importance since
plants could in a direct or indirect manner contribute to food
chain cyanotoxin’s transfer, and by the way constitute a potent
health risk source. Indeed, numerous studies reported that both
submerged and emergent aquatic plants have been shown to ab-
sorb microcystins from low external concentrations (Pflugmacher
et al., 1998, 2001; Yin et al., 2005; Saqrane et al., 2007). In terres-
trial plants, Codd et al. (1999) reported that spray irrigation of
commercial lettuce (Lactuca sativa) plants with water containing
Microcystis resulted in colonies and single cells of the cyanobacte-
rium being lodged on the leaves 10 d after the last irrigation. MC-
LR was present at 2.5 mg kg�1 dry weight (DW) in the central
leaves, 0.833 mg kg�1 (DW) in the distal zone of mature leaves,
and 0.094 mg kg�1 (DW) in the basal zone of mature leaves. The
last study indicated that toxins were absorbed by the plant as
the central leaves would have been protected from irrigation.
Similar conclusions were reached for rice (Oryza sativa) and rape
(Brassica napus) by Chen et al. (2004). Therefore, the accumula-
tion of cyanotoxins in the terrestrial food chain is at present re-
mains more worrying and the proposed quality limits are rare,
indeed, many aspects concerning these toxins are particularly
scarce, notably those relative to the fate of cyanotoxins in the soil
ecosystems and their toxicity and bioaccumulation on agricultural
crops.

There have been several reviews of the intensification and glo-
bal expansion of harmful cyanoabcterial blooms in terms of abun-
dance, geographic extent, factors that may be promoting this
expansion, and prevention and management of cyanobacteiral
blooms and their toxins, as well as effects on aquatic ecosystem
health and transfer on food webs (Wiegand and Pflugmacher,
2005; Ibelings and Chorus, 2007; Paerl and Huisman, 2009; Aráoz
et al., 2010; Kinnear, 2010; Merel et al., 2010; Jančula and
Maršálek, 2011; O’Neil et al., 2012). However, the purpose of this
review is to: (1) Highlight important findings of the last decade
of modes of actions of cyanotoxins in humans and mammals and
occurrence of target biomolecules in vegetable organisms; (2)
Describe the fate of cyanotoxins in aquatic and soil ecosystems
and focus in their phytotoxicity; and (3) Emphasize bioaccumula-
tion of these toxins in vegetable foods and its consequences on ani-
mals and human health.
2. Cyanotoxins and their producers

Recent research suggests that eutrophication and climate
change are two processes they may promote the proliferation
and expansion of harmful cyanobacterial blooms in freshwater,
estuarine, and marine ecosystems. These microorganisms are
known to biosynthesize a wide range of chemical classes of sec-
ondary metabolites such as peptides, macrolides, and glycosides
(Patterson et al., 1994; Namikoshi and Rinehart, 1996) possessing
a number of bioactivities: antiviral (Patterson et al., 1993, 1994),
antifungal (Patterson et al., 1994), cytotoxic (Patterson et al.,
1991), enzymatic inhibitor (Honkanen et al., 1995), antineoplastic
(Moore, 1996), and allelopathic (Pushparaj et al., 1998). However,
some of these cyanobacterial secondary metabolites encompass a
diversity of alkaloid and peptide cyanotoxins which have been sug-
gested to both pose threats to human and environmental health
worldwide (Hawkins et al., 1985; Carmichael and Falconer, 1993;
Kuiper-Goodman et al., 1999; Sivonen and Jones, 1999; Hitzfeld
et al., 2000; Ettoumi et al., 2011). Toxic cyanobacteria that have
been involved in such incidents belong essentially to the genera
Microcystis, Anabaena, Aphanizomenon, Planktothrix, Oscillatoria,
Cylindrospermopsis and less often Gomphosphaeria, Coelosphaerium,
Gloeotrichia, Nodularia and Nostoc (Hawkins et al., 1985; Sivonen
and Jones, 1999). The cyanotoxins are essentially endotoxins which
can be released in the environment following a cellular lyse (Codd
et al., 1989) or following treatment of cyanobacterial blooms with
algaecides (Kenefick et al., 1993). They can be classified into four
families according to the organs on which they act: neurotoxins
(nervous system), hepatotoxins (liver), cytotoxins (several organs:
liver, kidneys, adrenal glands, small intestine), and dermatotoxins
(irritant toxins).

Cyanobacterial neurotoxins are divided in three groups: anatox-
ins (anatoxin-a, homoanatoxin-a, and anatoxin-a(s)), saxitoxins,
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and the neurotoxic amino acid L-beta-N-methylamino-L-alanine
(BMAA). Anatoxins and the BMAA are specific of cyanobacteria,
while, saxitoxins are also synthesized by some marine dinoflagel-
lates and associated with the human disease paralytic shellfish poi-
soning or PSP (Falconer, 1991; Carmichael, 1994; Kaebernick and
Neilan, 2001). By contrast to the other neurotoxins which produc-
tion depends on the phylogeny of the species, the BMAA can be
produced by almost all groups of cyanobacteria from freshwater,
brackish, and marine environments (Cox et al., 2005; Banack
et al., 2007). Hepatotoxins are divided into two groups: Microcys-
tins (MCs), cyclic heptapeptide hepatotoxins (MW 900–1200), that
are regarded as the most frequently occurring and widespread of
the cyanotoxins with more than 80 MC variants already reported
(Sivonen and Jones, 1999; Cox et al., 2005; del Campo and Ouahid,
2010); and nodularins (MW 800–900) composed of five amino
acids with only nine different natural analogs have been character-
ized (De Silva et al., 1992; Namikoshi et al., 1993; Rinehart et al.,
1994; Codd et al., 2005). The hydrophilic alkaloid cytotoxin, cylin-
drospermopsin (MW 415) has been identified in the freshwater
cyanobacteria Cylindrospermopsis raciborskii (Ohtani et al., 1992),
Umezakia natans (Harada et al., 1994), Aphanizomenon ovalisporum
(Sivonen and Jones, 1999), Anabaena sp. (Schembri et al., 2001),
and Raphidiopsis sp. (Li et al., 2001). Today, only two congeners
of cylindrospermopsin have been identified: 7-epicylindrosper-
mopsin and deoxycylindrospermopsin. The freshwater cyanobac-
terial irritant toxins such as lipopolysaccharides (LPS), or
endotoxins as they are commonly called, are major components
of the cell wall in most Gram-negative bacteria including cyano-
bacteria (Jann and Jann, 1984; Mayer and Weckesser, 1984; Kaya,
1996; Stewart et al., 2006).
3. Modes of actions in humans and mammals and occurrence of
target biomolecules in vegetable organisms

3.1. Neurotoxins

Anatoxin-a is a potent postsynaptic depolarizing neuromuscu-
lar blocking agent that affects both nicotinic and muscarinic acetyl
cholineacetylcholine receptors (Carmichael et al., 1979; Spivak
et al., 1980). It acts as a depolarizing neuromuscular blocking agent
mimicking the action of acetylcholine. However, this neurotoxin is
not degraded by the acetylcholinesterase, and consequently its ac-
tion on the muscular cells does not stop and, due to being stimu-
lated, these cells are blocked and thereby resulting to muscle
paralysis (Carmichael, 1994; Lilleheil et al., 1997). When the respi-
ratory muscles are affected, the insufficient oxygenation of the
brain engenders convulsions and the oppression (Carmichael,
1994; Humpage et al., 1994). The LD50 (lethal dose resulting in
50% deaths) of this neurotoxin is 200 lg kg�1 (mouse, i.p.) (Carmi-
chael et al., 1979; Skulberg et al., 1992). Homoanatoxin-a is a
homologue of anatoxin-a, that was reported to be a potent nico-
tinic agonist (Wonnacott et al., 1992). It enhances the release of
acetylcholine from peripheral cholinergic nerves through opening
of endogenous voltage dependent neuronal L-type calcium chan-
nels (Aas et al., 1996; Lilleheil et al., 1997). Despite the similarity
in their names, anatoxin-a(s) and anatoxin-a are not structurally
related and exhibit different physiological properties. Anatoxin-
a(s) belongs to the organophosphate class of neurotoxins and it
acts as an irreversible inhibition of acetylcholinesterase at the
nerve synapse (Mahmood and Carmichael, 1986, 1987). The LD50

(mouse, i.p.) of this toxin is about 20–40 lg kg�1 (Mahmood and
Carmichael, 1987; Matsunaga et al., 1989; Carmichael et al.,
1990). In animals, the mechanisms of action of PSP toxins (saxitox-
ins) are based on the blockage of sodium conductance in axons
(Kao et al., 1967; Henderson et al., 1973). They so inhibit the trans-
mission of the electric activity and prevent the liberation of the
acetylcholine (Nishiyama, 1968). Their toxicity is more important
than that of anatoxins with a LD50 (mouse, i.p.) in the same condi-
tions for the saxitoxin of 10 lg kg�1 (Gorham and Carmichael,
1988). Saxitoxins can also bind to calcium (Ca+2) and K+ channels,
interfering with the speed of opening and closing of these chan-
nels, which can in turn lead to alteration in the influx of ions to
the cell (Wang et al., 2003; Su et al., 2004). In addition, the
Na+-channel blockage may alter the selective permeability of
the membrane and may change the flow of ions, leading to damage
to cellular homeostasis (Hille, 1992; Jablonski et al., 2007). Con-
cerning the neurotoxic amino acid (BMAA), it acts in mammals
as a glutamate agonist at AMPA, kainite and NMDA receptors
(Spencer et al., 1986, 1987; Andersson et al., 1997; Seawright
et al., 1999). Consequently, it increases the intracellular concentra-
tion of calcium in neurons and induces neuronal activity by hype-
rexcitation (Brownson et al., 2002). To our knowledge, no data
regarding the toxicity of cyanobacterial neurotoxins in higher
plants have been reported. However, interfering of some of them
such as saxitoxins with the speed of opening and closing of Na+,
Ca2+ and K+ channels could modify ions transport in plant cells.
For example, a modification of sodium signals can modify osmotic
pressure in cells or the assimilation of CO2 for C4 plants (Brownell
and Crossland, 1972). While sodium extrusion in animal cells and
microorganisms (including yeast) is directly energized by ATP
hydrolysis (Na+-ATPases), these Na+ pumps are absent from higher
plants (Horie and Schroeder, 2004).

3.2. Hepatotoxins

Cyanobacterial hepatotoxins type microcystin-LR are generally
not able to penetrate vertebrate cell membranes and therefore, re-
quire uptake via the bile acid transport system present in hepato-
cytes and cells lining the small intestine (Runnegar et al., 1991). As
a result of this, toxicity of these cyanotoxins is restricted to organs
expressing the organic anion transporter on their cell membranes
such as the liver (Fischer et al., 2005). However, in vegetable cells
one relatively unexplored question regarding these toxins concerns
the mechanism of uptake, particularly the variants that would be
predicted to be membrane impermeable based on polarity. They
may cross cell membranes of plants by other mechanisms, includ-
ing diffusion or by root absorption. Pflugmacher et al. (2001) have
been reported that when the emergent reed plant P. australis was
exposed to 0.5 lg of 14C-labeled microcystin-LR L�1 for 3 d, it dem-
onstrated a rapid uptake (since 0.5 h) of the toxin. The main uptake
route appeared to be in the stem and rhizome, from which the tox-
in is transported into the higher parts of the plant to the leaves. Up-
take directly through the leaves may also occur by direct contact of
small plants or by the lowest leaves of a plant with surface water
and with upper leaves by wave and spray contact (Pflugmacher
et al., 2001). Once in both vertebrate and vegetable cells, microcys-
tins and nodularins have been shown to be potent and specific
inhibitors of protein phosphatases 1 and 2A, and this inhibition ac-
counts for their extreme toxicity (MacKintosh et al., 1990; Kurki-
Helasmo and Meriluoto, 1998; Hastie et al., 2005). Those proteins
are involved in several physiological and molecular processes in
higher plants (Sheen, 1993; Takeda et al., 1994). Indeed, numerous
studies reported that microcystins have several perturbatory ef-
fects on plant physiology and metabolism, when sufficient levels
of toxin enter the plant cells (MacKintosh et al., 1990; Siegl et al.,
1990; Sheen, 1993; Yamasaki, 1993; Smith et al., 1994; Takeda
et al., 1994; Abe et al., 1996; Smith, 1996; Kurki-Helasmo and Mer-
iluoto, 1998; Weiss et al., 2000; McElhiney et al., 2001; Pflugmach-
er, 2002; Romanowska-Duda and Tarczyńska, 2002; Gehringer
et al., 2003; Chen et al., 2004, 2011; Mitrovic et al., 2005; Saqrane
et al., 2007, 2008; Stüven and Pflugmacher, 2007; Järvenpää et al.,
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2007; Jang et al., 2007; Peuthert et al., 2008; Máthé et al., 2009;
Huang et al., 2009; El Khalloufi et al., 2011, 2012; Jámbrik et al.,
2011; Perron et al., 2012). On the other hand, several studies have
also reported that these hepatotoxins induce oxidative stress in
mammal cells (Žegura et al., 2003; Botha et al., 2004; Bouaïcha
and Maatouk, 2004; Puerto et al., 2010). Therefore, their toxicity
on aquatic plants seems to be also more linked to the induction
of oxidative stress manifested by elevated reactive oxygen species
(ROS) production and malondialdehyde (MDA) content (Lefevre
et al., 1950; Pflugmacher, 2004; Hu et al., 2005; Leflaive and Ten-
Hage, 2007).
3.3. Cytotoxins

The alkaloid cylindrospermopsin (CYN) is known as a general
cytotoxin that blocks protein synthesis in mammal cells (Runnegar
et al., 1995; Froscio et al., 2001, 2003). Implications of this effect
can be also observed in vegetable cells. In fact, Froscio et al.
(2008) reported that CYN was shown to inhibit the eukaryotic pro-
tein synthesis apparatus with similar potency in plant and mam-
malian cell extracts, IC50 of 334 nM in wheat germ extract and
110 nM in reticulocyte lysate. Metcalf et al. (2004) also showed
that CYN inhibited pollen germination in tobacco plants (Nicotiana
tabacum), with partial inhibition of protein production in the ger-
minating pollen tubes following exposure to 138 lg mL�1 of toxin.
4. Environmental concentrations of cyanotoxins in freshwaters
and fate in aquatic and soil ecosystems

4.1. Environmental concentrations of cyanotoxins

The occurrence of cyanobacterial toxins was reported through-
out the world in surface waters, where hepatotoxic microcystins
are more commonly found in 50–75% cyanobacterial blooms
(Ettoumi et al., 2011). Data on environmental concentrations of
cyanotoxins have been compiled and reviewed in numerous papers
(Sivonen and Jones, 1999; Falconer and Humpage, 2006; Van
Apeldoorn et al., 2007; Messineo et al., 2009). In this review, we
give a summary on environmental concentrations focusing on
irrigation waters with the ultimate aim to relate them to phytotox-
icological data. Cyanotoxins are intracellular toxins contained
within living cells, depending on both the nature of the toxin and
the growth stage (Jungmann et al., 1996; Orr and Jones, 1998; Park
et al., 1998a,b; Sivonen and Jones, 1999). They are only released
into the water, to form dissolved toxin, during cell senescence or
cell death and lysis or through water treatment processes such
as algaecide application, rather than by continuous excretion
(James and Fawell, 1991; Gupta et al., 2001; Babica et al., 2006).
The highest total (intracellular plus dissolved) cyanotoxin levels
have been found in blooms and scums. For example, total MC con-
centrations in surface waters vary from trace to several milligrams
per liter, being strongly influenced by the occurrence of these
forms of cyanobacterial biomass. In surface waters used as irriga-
tion source, total MC concentrations of 4–50 lg L�1, up to
6500 lg L�1, have been reported in multiple locations, including
but not limited to the Morocco (Oudra et al., 2001), Tunisia (El Her-
ry et al., 2008), India (Prakash et al., 2009), Turkey (Gurbuz et al.,
2009), and Finland (Spoof et al., 2003), but much higher levels up
to 29000 lg L�1 in Algeria (Nasri et al., 2008) (Table 1). It should
be noted, however, that these very high concentrations of cyano-
toxins would be from scums or from very dense cyanobacterial
biomass. In the field, water samples with more than 1 lg L�1 total
MCs, dissolved fraction did not comprise more than 10% of the
combined intra and extracellular pool (Lindholm and Meriluoto,
1991; Jones and Orr, 1994; Tsuji et al., 1996; Ueno et al., 1996;
Lahti et al., 1997). As well in some laboratory studies, where both
intracellular and extracellular cyclic peptide toxins and STXs have
been measured, it is generally the case that in healthy log phase
cultures, less than 10–20% of the total toxin pool is dissolved in
the culture medium (Sivonen et al., 1990; Lehtimaki et al., 1997;
Negri et al., 1997; Rapala et al., 1997). On the contrary, CYN may
often be found at higher levels in dissolved form than within cells,
as it readily leaks from cells under normal growth conditions (Nor-
ris et al., 2001; Falconer and Humpage, 2006; Wörmer et al., 2008).
For example, Shaw et al. (1999) found that in two instances of A.
ovalisporum blooms around 80% of the total toxin content of the
water was in free solution. Recently, Messineo et al. (2009) re-
ported that in several Italian lakes of different characteristics and
human uses, extracellular concentrations of total CYN varied from
non-detectable values up to 126 lg L�1. However, limited or no
information is available about the proportion of dissolved form
with respect to the total level for the cyanobacterial neurotoxins.

4.2. Fate in aquatic and soil ecosystems

Once they enter in aquatic and soil ecosystems, cyanotoxins can
be removed according to various processes such as photochemical
degradation by UV, adsorption in particles in suspension or onto
sediments, and biodegradation (Tsuji et al., 1994; Rapala et al.,
1994; Lahti et al., 1996; Chiswell et al., 1999; Welker and Stein-
berg, 1999; Kaebernick and Neilan, 2001; Mazur-Marzec et al.,
2006; Wörmer et al., 2008; Burns et al., 2009; Klitzke et al., 2010,
2011; Thirumavalavan et al., 2012). However, the four groups of
cyanotoxins: hepatotoxins, neurotoxins, cytotoxins, and dermato-
toxins, exhibit quite different chemical stabilities in these ecosys-
tems. Hepatotoxin cyclic peptide cyanotoxins, microcystins and
nodularins, are extremely stable compounds and may persist in
aquatic systems for weeks after being released from the cells (Jones
and Orr, 1994; Chen et al., 2008; Edwards et al., 2008). According to
other studies, these toxins in natural conditions could persist for
several months or years (Harada et al., 1996; Sivonen and Jones,
1999). However, numerous studies reported that photochemical
degradation by sunlight UV and exposure to degrading bacteria
may speed up their removal from the water (Bourne et al., 1996;
Heresztyn and Nicholson, 1997; Sivonen and Jones, 1999; Park
et al., 2001; Song et al., 2009; Ho et al., 2012). The photodegrada-
tion of MCs in full sunlight can take as little as two weeks or longer
than six weeks, depending on the presence of water-soluble cell
pigments (Tsuji et al., 1994; Welker and Steinberg, 2000). More re-
cently, Thirumavalavan et al. (2012) showed in a laboratory exper-
iment that the presence of humic acid and turbidity affected the
photo-degradation process. Additionally, in sea water the rate of
nodularin photolysis can be accelerated by the presence of some
cell components and humic substance (Welker and Steinberg,
1999). Conversely, during the benthic phase, the photodegradation
of these cyanotoxins is expected to be almost negligible due to low
radiation penetration (Wörmer et al., 2010). In fact, Welker and
Steinberg (2000) found that the half-life of MCs in the deep lakes
is longer than the season of cyanobacteria growth, what suggests
that the photolysis is significant only for shallow lakes. The alka-
loid cytotoxin, CYN, is relatively stable in the dark; however, in
sunlight and in the presence of cell pigments degradation occurs
quite rapidly with more than 90% within 2–3 d (Chiswell et al.,
1999). The neurotoxin, anatoxin-a, is also relatively stable in the
dark, but it undergoes rapid photochemical degradation in sunlight
particularly in alkaline conditions, even in the absence of cell pig-
ments (Stevens and Krieger, 1991; Smith and Sutton, 1993). How-
ever, no data are available for other cyanobacterial neurotoxins
and LPS dermatotoxins.

Cyanotoxins can also be retained on suspended particles or onto
sediments in aquatic systems. Wörmer et al. (2011) showed the
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Table 1
Overview of some published cyanobacterial toxin concentrations from various countries. Concentrations are presented in lg g�1 dry weight (DW) or else in lg L�1 as indicated.

Country Location Use Type Concentrations (lg L�1 or lg g�1 dw*) Reference

Algeria L. Oubeira ¤ microcystin-LR 3–29,163 Nasri et al. (2008)
Argentina R. San Roque $, £ microcystin-LR 920 Conti et al. (2005)

– – microcystin-LR 48.6 Giannuzzi et al. (2011)
Australia R. of drinking water $ saxitoxin 30 Orr et al. (2004)

L. Julius $, £, ¤ cylindrospermospin 2 � 106 Saker and Griffiths (2001)
R. Cania $, £, ¤ cylindrospermospin 18.9 McGregor and Fabbro (2000)
L. Cobaki Village $, £, ¤ cylindrospermospin 101.4 Everson et al. (2011)
Narrung Channel $ nodularin-R 1.6 Heresztyn and Nicholson (1997)
L. Coolmunda £ microcystin-LR 12 Stewart et al. (2006)
L. Wivenhoe £ cylindrospermospin 1–2

Brazil L. Bolonha $ microcystin 1.25 Vieira et al. (2005)
Sao Paulo $, £ microcystin 0.5–100 Nobre (1997)
Parana $ microcystin 0.2–6.6 Hirooka et al. (1999)
D. Itaipu £ microcystin 6,4–10
R. Tapacura $ saxitoxin 52 Molica et al. (2005)
R. Armando Ribeiro Goncalves $ microcystin-LR 8.8 Costa et al., 2006

saxitoxin 3.14
China R. Haimen $ microcystin-LR 1,556 Ueno et al. (1996)

L. Taihu $, £, ¤ microcystin-LR 34.2 Liu et al. (2011)
Denmark L. Knud so – homoanatoxin-a 2,300* Henriksen (1996)

– homoanatoxin-a 800*

– homoanatoxin-a 60*

L. Ravn so – homoanatoxin-a 2,300*

L. Salten Langso – homoanatoxin-a 20*

L. Agerso – saxitoxin 37* Kaas and Henriksen (2000)
L. Bastrup so – saxitoxin 6.4*

L. Hvideso – saxitoxin 85.1–182.5**

L. Vissiggaard so – saxitoxin 224.1*

Finland Prästträsket $, £, ¤ microcystin-LR 42 Spoof et al. (2003)
Södra Slemmern $, £, ¤ nodularin-R 0.2
Högskär $, £, ¤ nodularin-R 0.5

France La Loue £ anatoxin-a 8,000* Gugger et al. (2005)
L. Champs-sur-marne £ saxitoxin 4.8–6.7 Ledreux et al. (2010)

Germany 20 water bodies £ anatoxin-a 0.39–6.7 Bumke-Vogt et al. (1999)
55 water bodies – microcystin-LR 10 Fastner et al. (1999)
– £ microcystin-LR 36 Ueno et al. (1996)
Berlin water bodies £ microcystin-LR 0.14–119 Fromme et al. (2000)

Greece 33 water bodies – microcystin-LR 50–1,600* Cook et al. (2004)
Ireland L. Caragh $, £ anatoxin-a 112–444 James et al. (1997)

$ homoanatoxin-a 1.4 Furey et al. (2003b)
L. Lough Sillan $ homoanatoxin-a 24 Furey et al. (2003a,b)
R. Innincarra $ homoanatoxin-a 34 Furey et al. (2003b)
L. Lough Key $ homoanatoxin-a 12
L. Corbally $, £ anatoxin-a 60–100* James et al. (1997)

Italy R. Monteleone $ microcystin 226 Messineo et al. (2009)
L. Albano £ cylindrospermospin 126

Japan L. Inbanuma $, £ microcystin 52 Ueno et al. (1996)
L. Suwa – microcystin 3.61 Park et al. (1998a,b)

Kenya L. Baringo ¤ anatoxin-a 0.05–0.21 Ballot et al., 2004
L. Nakuru – anatoxin-a 5–223*

L. Baringo ¤ anatoxin-a 0.05–0.21* Ballot et al. (2003)
L. Bogoria – anatoxin-a 10–18* Krienitz et al. (2003)

– anatoxin-a 0.3–9* Ballot et al. (2004)
L. Simbi – microcystin-LR 19.7–39 Ballot et al. (2005)
L. Sonachi – microcystin-LR 1.6–12*

L. Norivasha $, ¤ microcystin-LR 0.041 Krienitz et al. (2013)
Morocco R. Lalla takerkoust $, £, ¤ microcystin 73* Oudra et al. (2001)

¤ microcystin 95.4 El Ghazali et al. (2011)
Netherlands L. ‘t Joppe $, £ microcystin-LR 2.5 Kardinaal et al. (2007)

L. Volkerak $, £ microcystin-LR 7
L. Kinselmeer $, £ microcystin-LR 18

New Zealand L. Waitawa – microcystin-LR 28,000 Wood et al. (2006b)
L. Horowhenua – microcystin-LR 16,291
L. Ngaroto – microcystin-LR 1,535
L. Taupo – microcystin-LR 708
Neuma Pond – microcystin-LR 22,58
L. Rotoiti ¤ microcystin-LR 10–760 Wood et al. (2006a)
L. Rotoehu ¤ microcystin-LR 23

Portugal – $, £ microcystin 13.7 Ueno et al. (1996)
Poland R. Sulejow $, £ microcystin-LR 1.17 Gagala et al. (2010)

L. Bninskie £ microcystin-LR 1.87
S. Africa D. Nhanganzwane – microcystin 23,718 Oberholster et al. (2009b)

D. Makhohlolo – microcystin 0.317
L. Krugersdrift – microcystin 43.7 Oberholster et al. (2009a)

(continued on next page)
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Table 1 (continued)

Country Location Use Type Concentrations (lg L�1 or lg g�1 dw*) Reference

S. Korea R. Younglang £ anatoxin-a 417* Park et al. (1998b)
Jangsong $ anatoxin-a 1444*

Serbia L. Ludös $, £ microcystin-LR 362.68 Svirčev et al. (2007)
R. Celije microcystin-LR 650 Svirčev et al. (2009)

Spain R. Santillana $ microcystin 9.99–55.02 Carrasco et al. (2006)
R. Valmayor $ microcystin 1.2
R. Picadas $ microcystin 1.3
R. Oros $, ¤ microcystin 1.6* Aboal and Puig (2005)
R. Cenajo ¤ microcystin 3*

Tunisia D. Lebna ¤ microcystin-LR 5.485 El Herry et al. (2008)
Turkey L. Kovada $, £, ¤ microcystin-LR 0.73–48.5 Gurbuz et al. (2009)
United States L. Pinto £ microcystin-LR 100 Miller et al. (2010)

San Francisco estuary ¤ microcystin-LR 0.02 Lehman et al. (2007)
L. Doctors £ microcystin-LR 1 Stewart et al. (2006)
L. Seminole £ anatoxin-a 1
– – cylindrospermospin 100 Falconer and Humpage 2006
St Johns river £ microcystin-LR 0.1–31 Williams et al. (2007)

cylindrospermospin 0.07–1.6
L. Bufalo Springs £ microcystin-LR 0.41–1.78 Billam et al. (2006)
L. Ransom Canyon £ microcystin-LR 0.44–1.08

About location: L. for lake, R. for reservoir, D. for dam. About use of water: ($) for drinking supply, (£) for recreational activities, and (¤) for agriculture (irrigation and pasture)
and aquaculture. ‘‘–‘‘ absence of information.
* Concentrations are presented in lg g�1 dry weight.
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great importance of sedimentation processes in the fate of MCs in
freshwaters with an amount of toxin associated to settling parti-
cles to be in the range of mg d�1 m�2. But other studies reported
that no more than 20% of toxins can be adsorbed on sediments
(Rapala et al., 1993; Lahti et al., 1996). Furthermore, it was sug-
gested that the removal of cyanotoxins in this process was the re-
sult of both adsorption and biodegradation (Lahti et al., 1996).
Therefore, biodegradation would appear to be the main fate for
most cyanotoxins in aquatic systems and the relative performance
of this process would be very site specific and dependent upon lo-
cal sediment characteristics and microbial activity. It was recently
reported that the data generated in laboratory and field studies
strongly indicate that, in shallow lakes, low persistence and natural
eliminations of MCs are due to biodegradation; suggesting that
sediments play a crucial role in biodegradation by continuously
supplying toxin-degrading bacteria to the water column (Chen
et al., 2008, 2010; Mazur-Marzec et al., 2009). However, in deep
sediments, biodegradation might be limited due to anoxic condi-
tions (Holst et al., 2003; Grützmacher et al., 2002, 2010) and sedi-
ments only bring nutrients for bacteria responsible of cyanotoxins
biodegradation. Degradative heterotrophic bacteria of hepatotoxic
cyanotoxins (MCs and NOD), and cytotoxins (CYN) have been
found in various media, such as water columns (Jones and Orr,
1994; Cousins et al., 1996; Christoffersen et al., 2002; Hyenstrand
et al., 2003; Lemes et al., 2008; Mazur-Marzec et al., 2009; Chen
et al., 2010), sediments (Rapala et al., 1994; Holst et al., 2003), sew-
age effluents (Lam et al., 1995) or soils (Miller et al., 2001; Grützm-
acher et al., 2002), with specific enzymatic pathways well
characterized (Bourne et al., 1996; Okano et al., 2009; Zhang
et al., 2010). Several previous studies have been indicated that
MCs can be degraded by aquatic bacteria identified as pertaining
especially to the genus Sphingomonas (Bourne et al., 1996; Harada
et al., 2004; Ishii et al., 2004; Maruyama et al., 2006; Manage et al.,
2009). Therefore, a microcystin-degrading gene cluster, mlrA, B, C
and D was identified in these microorganisms, sequenced and
the degradation process was proposed (Bourne et al., 2001; Saito
et al., 2003; Imanishi et al., 2005). In the last two decades, several
other species of bacteria capable of degrading peptidic cyanotoxins
were identified, Sphingomonas sp. strain ACM-3962 (Jones et al.,
1994), Paucibacter toxinivorans (Rapala et al., 2005), Sphingosinicella
microcystinivorans (Maruyama et al., 2006), Burkholderia sp. (Lemes
et al., 2008). The most toxic congener, Microcystin-LR, was also
found susceptible to breakdown by Sphingomonas, which initiated
ring-opening and the production of a linear compound 200 times
less toxic (Bourne et al., 1996). Recently, Ho et al. (2012) identified
another bacterium strain (TT25) whose genome is similar to Sphin-
gopyxis sp. that it is able to degrade MCs. The ability of these all
species to degrade other congeners of MCs and NODs was investi-
gated and revealed that peptides with the Adda–Arginine bond
were successfully degraded while MC-LF, with Adda–Phenyalanine
bond and 6(z)-Adda-MC-LR and 6(z)-Adda-MC-RR were not signif-
icantly degraded (Imanishi et al., 2005). Another Japanese Sphingo-
monas isolate, 7CY, was shown to degrade a wider range of MCs,
including MC-LR, -RR, -LY, -LW, and -LF but it was unable to de-
grade NOD-Har a NOD analog where arginine is replaced by homo-
arginine (Ishii et al., 2004). Biodegradation has also been shown to
be an important process for the removal of the alkaloid cytotoxin,
CYN, from contaminated water (Chiswell et al., 1999; Senogles
et al., 2002). By contrast, a laboratory study investigating biodegra-
dation of CYN with bacterial communities from two water bodies
in Spain, one having frequent exposure to CYN, the other rarely,
has been shown that biodegradation of this toxin by an active
microbial community does not take place during a 40-d (Wörmer
et al., 2008). A recent study demonstrated that CYN was degraded
by indigenous microbial flora in waters with a history of Cylindro-
spermopsis blooms (Smith et al., 2008). Despite isolation of many
bacteria from CYN enriched cultures, only a single isolate (Delftia
sp.) capable of degrading CYN has been obtained (Smith, 2005).
However, for cyanobacterial neurotoxins there are few reports on
their persistence and biodegradation compared to cyanobacterial
heptotoxins, although the increasing occurrence of these toxins
in surface waters. A recent study indicated that saxitoxins (STXs)
are predisposed to bacterial degradation during passage through
bioactive treatment plant (Kayal et al., 2008). However, this study
showed that structural modification during the biological treat-
ment resulted to decrease of the predominant C-toxins variants
and an increase in GTX2 and GTX3 which are more toxic than
the C-toxins. Early work by Kiviranta et al. (1991) reported the iso-
lation of a Pseudomonas sp. capable of rapid degradation of ana-
toxin-a, with a rate of 6–30 mg mL�1 per 3 d. A later study
reported by Rapala et al. (1994) has been shown the removal of
anatoxin-a by microbial populations isolated from water and sed-
iments of a eutrophic, oligotrophic, and humic lake. In conclusion,
the period of photodegradation of cyanotoxins is relatively long in
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comparison to the degradation caused by the microbial activity.
Recently, Hu et al. (2012) found that the Bacillus sp. strain EMB is
able to completely remove 2.99 mg L�1 of MC-RR and 2.15 mg L�1

of MC-LR within 24 h. However, the biodegradation speed of
cyanotoxins in aquatic ecosystems can be influenced by the initial
concentration and nature of toxins (Edwards et al., 2008; Ho et al.,
2012) and by additional factors such as the water temperature
(Park et al., 2001; Ho et al., 2007a,b; Smith et al., 2008; Hoefel
et al., 2009) and the bacterial community composition within the
water body; not only the types of organisms present, but also their
abundance (Hoefel et al., 2009; Ho et al., 2012). Hoefel et al. (2009)
have demonstrated a direct relationship between the abundance of
degrading organisms and the rate of degradation of MC-LR. Fur-
thermore, although MCs are degraded by most of bacteria species,
it seems that a lasting day’s delay or weeks are necessary before
the degradation is introduced. This result was in agreement with
the conclusion of Hyenstrand et al. (2003) indicating that bacteria
species have to adapt themselves at first to the cyanobacteria
metabolites before the degradation of MCs becomes effective. In-
deed, the results of this last study indicate a weaker degradation
of the MC-LR in May compared with September where the occur-
rence of cyanobacteria is higher. Similarly, Smith et al. (2008)
found that CYN was degraded by indigenous microbial flora in
waters with a history of Cylindrospermopsis blooms.

The physicochemical fate and the environmental concentrations
of cyanotoxins in soil have been the subject of a range of recent stud-
ies. Several classes of these toxins have been detected in field soils,
and the sorption behavior and degradation and transfer to vegeta-
bles have been studied to a large extent (Morris et al., 2000; Miller
et al., 2001; Chen et al., 2006b; Bibo et al., 2008; Sathishkumar
et al., 2011). The use of water from sources containing cyanobacte-
rial blooms and toxins for spray irrigation of terrestrial plants,
including food crop plants presents both a harmful effect on growth
and development of plants and on soil ecosystems and potential
health hazards through several exposure routes, including uptake
into the food chain and accumulation of toxins on the external sur-
faces of edible plant material. Questions, therefore, arise about the
persistence of total cyanotoxins (dissolved and within the cyanobac-
terial cells) when reach the soil ecosystem to produce phytotoxic ef-
fects. Once reach the soil ecosystem, cyanotoxins persist in the
environment, depending on the efficiency of degradation (i.e., pho-
tolysis, hydrolysis and bacterial degradation). Microcystins can per-
sist in agriculture soils for relatively long times, with a half-life
ranging between 6 and 17.8 d (Chen et al., 2006b). Jones et al.
(1995) reported that scums of M. aeruginosa that dry on the shores
of lakes may contain high concentrations of MCs for several months.
Recently, Metcalf et al. (2012) found that MCs were detected in her-
barium specimens of cyanobacteria which had been collected from
aquatic and terrestrial environments in 11 countries throughout
the world, dried, and stored at ambient temperatures in the dark
for up to 170 years. Microcystins were also detected by HPLC and
ELISA assays in desert crust samples from Qatar at concentrations
between 1.5 and 53.7 ng g�1 dry weight (Metcalf et al., 2012). Thus,
the persistence of these toxins within dried cyanobacterial cells for
long period suggests that they will be released back into the soil
when re-immersed by irrigation water, particularly when cyanobac-
terial blooms are used in some countries as an organic fertilizer
(Chen et al., 2006a,b). However, as mentioned above for aquatic eco-
systems, adsorption on sediments and specially exposure to degrad-
ing bacteria may also speed up their removal from the soil.

The information on the adsorption of cyanotoxins in agriculture
soil ecosystems is particularly scarce. However, adsorption of cyano-
bacterial hepatotoxins was measured in several batch studies to
determine the applicability of bank filtration as an efficient removal
strategy of these toxins from drinking water. For example, in batch
experiments Miller et al. (2001) studied the adsorption of cyanobac-
terial hepatotoxins, MC-LR and NOD, in five soils with different
physicochemical properties collected from regions around South
Australia. They found that the soils with the high clay and/or organic
carbon contents had the higher toxins adsorption coefficients. In
similar experiments, Miller and Fallowfield (2001) found that the
soils with the highest organic carbon content (2.9%) and the highest
clay content (16.1%) were the most effective at removing these tox-
ins in batch experiments. However, the sandy soil (98.5% sand) was
incapable of the removal of cyanotoxins. This finding was supported
by Morris et al. (2000) who reported that the clay content and its
quality may be more important for the adsorption than other soil
characteristics. However, Eynard et al. (2000) suggested that soil
was unable to protect groundwater from cyanotoxins that origi-
nated from surface waters. Thus, it seems that cyanotoxins sorption
in soils is low and could potentially result in their high bioavailabil-
ity to soil organisms and plants. In several studies, it seems that the
major dissipation process for cyanotoxins in soil ecosystems is
mainly via microbial degradation (Miller and Fallowfield, 2001;
Chen et al., 2006b). In fact, numerous soil bacteria as Arthrobacter
sp., Brevibacterium sp. and Rhodococcus sp. are able to breakdown
MCs (Manage et al., 2009). Bourne et al. (2001) observed the same
thing with Sphingomonas sp. that possesses a gene cluster involved
in the degradation of MC-LR. Furthermore, Falconer et al. (1983)
and Lambert et al. (1996) conclude that sand filtration alone is un-
able to remove dissolved cyanotoxins. However, slow sand filters
can be expected to remove 99% of dissolved cyanotoxins (Keijola
et al., 1988; Grützmacher et al., 2002). This can be explained by
the formation of a biofilm on top of the filter that it allows for some
biodegradation of cyanotoxins in slow sand filtration. No data are
available for other cyanoabcterial toxins such as neurotoxins and
dermatotoxins, but some degradation may be expected, again
depending on the chemical conditions of soil. In conclusion, the
scarce results on the fate of cyanotoxins in soil ecosystems are very
variable, which do not allow affirming with certainty the necessary
time for a complete disappearance of these toxins. This variability
ensues partially from used methods (e.g. studies led in laboratory
with non environmental concentrations of toxins and in free-soil
systems). Therefore, the fate of cyanotoxins in soil ecosystems will
require more studies before we are capable to formulate an opinion
on their persistence and uptake into the food chain.
5. Phytotoxicity effects of cyanotoxins

The information on the effects of cyanotoxins on non-target
organisms in the terrestrial environment is particularly scarce.
However, despite the impressive amount of information on their
toxicity on mammals compiled during the last two decades, there
are still serious gaps in the knowledge about the phytotoxicity of
these toxins. The phytotoxic effects of cyanotoxins on higher plants
were firstly focused on aquatic photoautotrophic organisms (algae
and macrophytes) that are naturally exposed to cyanotoxins (Har-
per, 1992; Papke et al., 1997; Weiss et al., 2000; Yu et al., 2000; Ikawa
et al., 2001; Pietsch et al., 2001; Mitrovic et al., 2004; Ha and Pflugm-
acher, 2013). Since few years, scientists were also interested by the
effect of these toxins on terrestrial plants because, irrigation waters
from sources containing cyanobacterial blooms and toxins are gen-
erally used without treatment for spraying agricultural crops and
plants that might, therefore, induce a food chain contamination with
a considerable health risk and potential economic losses.
5.1. Neurotoxins

The cyanobacterial neurotoxins have not received more re-
search attention than have cyanobacterial hepatotoxins. This is a
consequence of the many livestock deaths caused by cyanobacte-
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rial species producing hepatotoxic microcystins and their more
widespread occurrence rather than species producing neurotoxins
(Ettoumi et al., 2011). In addition, the recent inclusion of microcy-
stin-LR as a toxic chemical in the World Health Organisation
(WHO) drinking water guidelines has further accelerated investi-
gation of the toxic effects of microcystins on mammals and vegeta-
bles rather than cyanobacterial neurotoxins. Therefore, there are
only few studies reported in the literature on the effects of cya-
noabcterial neurotoxins on crops and plants. Mitrovic et al.
(2004) were exposed the free-floating aquatic plant L. minor and
the filamentous macroalga Chladophora fracta to anatoxin-a at
0.1–25 lg L�1 under laboratory conditions for 4–7 d. They found
in both organisms significantly increase of peroxidase activity after
4 d exposure at 25 lg L�1 but not at lower concentrations. After 7 d
exposure to this neurotoxin significant increase of GST activity and
reduction of photosynthetic oxygen production were observed at 5
and 20 lg L�1 but not at lower concentrations in L. minor. In addi-
tion, Ha and Pflugmacher (2013) reported that this alkaloid neuro-
toxin at an environmentally relevant concentration (15 lg L�1),
induced phytotoxic effects on the submerged aquatic macrophyte
Ceratophyllum demersum, mediated by oxidative stress. Recently,
Esterhuizen-Londt et al. (2011) investigated in in vitro study the ef-
fect of BMAA at different environmentally concentrations (0.5, 1, 5,
50 and 100 lg L�1) for 24 h on the oxidative stress responses of the
macrophyte C. demersum. The most pronounced effects found were
activity-inhibiting effects on all the oxidative stress response en-
zymes at all exposure concentrations. However, enzymes not re-
lated to oxidative stress response were not affected by the BMAA
in these experiments. For other neurotoxins, the literature search
did not yield any results.

5.2. Hepatotoxins

The effects of cyanoabcterial toxins on photoautotrophic organ-
isms have been most intensively studied for MCs, in line with their
abundance and their mode of action. First experiments were fo-
cused on the ability of these hepatotoxins to act as general allelo-
pathic compounds against planktonic microalgae, macroalgae and
macrophytes in aquatic ecosystems. The allelopathic effects of Aph-
anizomenon and other cyanobacteria bloom formers on chloro-
phyte species are early documented in several studies (Lefevre
et al., 1950; Tassigny and Lefevre, 1971; Boyd, 1973). Subse-
quently, Ikawa et al. (2001) and Papke et al. (1997) observed that
cyanobacterial metabolites can induce the growth inhibition of
the green alga Chlorella pyrenoidosa and the photosynthesis of
other cyanobacteria species, respectively. Similarly, Sukenik et al.
(2002) found that Microcystis sp., a MCs producer, severely inhib-
ited the growth of the freshwater dinoflagellate Peridinium gatun-
ense in mixed laboratory cultures which was attributed to the
excretion of allelopathic substances rather than to successful com-
petition for nutrients. Hu et al. (2005) found that the growth of
Synechococcus elongatus was reduced by 53.6% after 6 d of exposure
to 100 lg L�1 of MC-RR suggesting that oxidative stress manifested
by elevated ROS levels and MDA contents might be responsible for
the toxicity of MC-RR to this species. Moreover, Singh et al. (2001)
demonstrated that MCs are strongly algicidal and point to the pos-
sibility that they may have an important role in establishment and
maintenance of toxic blooms of M. aeruginosa in freshwater ecosys-
tems. Valdor and Aboal (2007) demonstrated the inhibitory effect
of both cyanobacterial extracts and pure MCs on the growth of
microalgae. Bártová et al. (2010) examined effects of semipurified
Microcystis extract containing MCs (0.2–20 nM) on age-induced
cell differentiation of the filamentous cyanobacterium Trichormus
variabilis and they found that heterocyst and akinete formation
was significantly decreased after exposure to extract containing 2
or 20 nM of MCs within 10 d of exposure. Recently, Perron et al.
(2012) evaluated the effect of four microcystins standards (variants
MC-LF, -LR, -RR, -YR) at different concentrations (0.01–10 lg mL�1)
and 0.01, 0.1, and 1 lg mL�1 equivalent microcystins extracted
from Microcystis aeruginosa (CPCC299), which is known to produce
mainly MC-LR, on the fluorescence of four green algae (Scenedes-
mus obliquus CPCC5, Chlamydomonas reinhardtii CC125, Pseud-
okirchneriella subcapitata CPCC37 and Chlorella vulgaris CPCC111)
and how they can affect the flow of energy through photosystem
II. Their results showed that MCs affect the photosynthetic effi-
ciency and the flow of energy through photosystem II from
0.01 lg mL�1 within only 15 min and that MC-LF was the most po-
tent variant, followed by MC-YR, -LR and -RR.

It was also noticed that in eutrophic freshwaters dominated by
cyanobacteria, a decrease in species diversity and in the growth of
macrophytes often occurs (Harper, 1992; Weiss et al., 2000; Yu
et al., 2000; Pietsch et al., 2001). Casanova et al. (1999) found that
the abundance and the variety of macrophytes are reduced in the
presence of cyanobacterial blooms. In 1986, Kirpenko showed for
the first time the inhibition growth of water plants Elodea and Lem-
na by MCs isolated from a natural bloom. This allelopathic action
was recently confirmed by Weiss et al. (2000) further to the cocul-
ture of the plant Lemna minor with the cells of M. aeruginosa. More-
over, Pflugmacher (2002) revealed that MC-LR induces allelopathic
effects on the aquatic macrophytes such as C. demersum and Myr-
iophyllum spicatum, resulting in growth inhibition, reduction in
photosynthetic oxygen production, and changes in pigment pat-
tern. Jang et al. (2007) found by examining cyanobacterial toxin
production in response to direct exposure to an axenically cultured
aquatic plant (Lemna japonica Landolt) using two toxic monoclonal
strains of M. aeruginosa Küzing (NIES strains 103 and 107) that re-
ciprocal allelopathic responses have been observed between these
two species Microcystis and Lemna. In several other studies, it oc-
curred that MCs have the potential to exert toxic effects on growth
and physiological processes, which all might be related to the inhi-
bition of protein phosphatase activity or oxidative stress in aquatic
moss (Wiegand et al., 2002) and in higher aquatic plants such as
Lemna gibba (Saqrane et al., 2007), Lemna genus (Mitrovic et al.,
2005), L. japonica (Jang et al., 2007), Spirodela oligorrhiz (Roman-
owska-Duda and Tarczyńska, 2002), Phragmites australis (Yama-
saki, 1993; Máthé et al., 2009; Jámbrik et al., 2011), and C.
demersum (Pflugmacher, 2004).

There are also several indications that terrestrial plants, includ-
ing food crop plants, can be altered by MCs present in irrigation
waters, resulting principally to their serine/threonine phospha-
tases inhibition and reactive oxygen species (ROS) production.
Sheen (1993) found that the marine phycotoxin okadaic acid, a po-
tent inhibitor of serine/threonine protein phosphatases like MCs,
efficiently blocks chlorophyll accumulation induced by light in eti-
olated maize leaves. It seems also that this phycotoxin blocks root
hair growth and alter cortical cell shape of Arabidopsis thaliana L. at
3 nM (Smith et al., 1994). Takeda et al. (1994) found that okadaic
acid and MC-LR, inhibitors of protein phophatases type 1 and 2A
block the sugar-inducible gene expression in petioles of sweet po-
tato Ipomoea batatas. Similarly, Siegl et al. (1990) reported that in
in vivo these toxins prevented the light-induced activation of su-
crose-phosphate synthase (SPS) that is generally activated by
dephosphorylating by protein phosphatase 2A, and decreased su-
crose biosynthesis and CO2 fixation in spinach leaves. Yin et al.
(2005) reported that MC-LR at 5 mg L�1 is able to cause oxidative
damage resulting in lipid peroxidation and decrease of glutathione
GSH content and increases of superoxide dismutase (SOD) and
catalase (CAT) activities on A. thaliana cells. Later, Stüven and
Pflugmacher (2007) provide further evidence that cyanobacterial
toxins as well as cyanobacterial crude extract containing MC-LR
induce oxidative stress response in Lepidium sativum seedlings,
manifested by lipid peroxidation, elevation of alpha- and beta-
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tocopherol concentrations and elevated activities of antioxidative
enzymes like the glutathione peroxidase, glutathione S-transferase
and glutathione reductase. El Khalloufi et al. (2012) showed that
30 d exposure of Lycopersicon esculentum to a cyanobacterial crude
extract containing 2.22–22.24 lg MCs mL�1 caused enhancement
on peroxidase activity and phenolic content indicated that the ex-
tract caused an oxidative stress. The exposure of rice plants (Oriza
sativa) to toxic M. aeruginosa cyanobacterial extracts containing
50 lg MC-LR L�1 resulted in a significant increase in the GST activ-
ity in leaves of this plant (Prieto et al., 2011). Therefore, by acting
as protein phosphatase inhibitors and inducers of ROS production,
MCs could be involved in several physiological and molecular pro-
cesses in higher terrestrial plants.
5.3. Cytotoxic alkaloids

Cylindrospermopsin, a protein synthesis inhibitory cyanoabcte-
rial cytotoxin also led to a clear growth inhibition and anatomy
modification through the alteration of microtubules organization
of the common reed P. australis at concentrations 0.5–40 lg mL�1

(Beyer et al., 2009). Previous study demonstrated that CYN inhib-
ited the growth of Sinapsis alba mustard seedlings at 18.2 lg mL�1

(Vasas et al., 2002). Short term exposure of rice plants (Oriza s.) to
toxic A. ovalisporum cyanobacterial extracts containing
0.13 lg CYN L�1 can lead to an increase of oxidative stress (in-
crease in GST and GPx activities). Moreover, longer exposure peri-
ods can lead to tissue necrosis (loss of tissue fresh weight)
concomitant with the oxidative stress. In addition, the plant expo-
sure to a mixture of A. ovalisporum and M. aeruginosa cell extracts
containing 0.13 lg CYN L�1 and 50 lg MC-LR L�1, respectively, re-
sulted in a significant increase in the GST and GPx activities, sug-
gesting a synergistic effect of both extracts (Prieto et al., 2011).
6. Bioaccumulation of cyanotoxins in vegetable foods and
consequences on animals and human health

In aquatic ecosystems, several studies have been reported the
bioaccumulation of cyanotoxins in common aquatic vertebrates
and invertebrates, including zooplankton, mollusks and crusta-
ceans, and fish, which pose a potential risk to both animal and hu-
man health if such aquatic animals are consumed (Ibelings and
Chorus, 2007; Ettoumi et al., 2011). However, their ability to enter
the food chain via agricultural crops has not been thoroughly
investigated to date. Questions, therefore, arise about the health
significance of spray irrigation of crops with water from sources
containing cyanobacterial blooms and toxins. Nevertheless, several
studies have been shown the accumulation potential of cyanotox-
ins in aquatic vegetable organisms, suggesting that terrestrial
plants, including food crop plants, can also take up these toxins.
Mitrovic et al. (2005) reported that the filamentous alga C. fracta
accumulates MC-LR at a rate of 8 ng g�1 d�1. In addition, few
amounts of MCs were detected in C. vulgaris and Scenedesmus
quadricauda cells only during the first 3 d of exposure, but not dur-
ing the remaining period of the experiment, suggesting a possible
biotransformation of MCs in these algae (Mohamed, 2008). The
emergent reed plant P. australis showed an apparent distribution
of MC-LR in the different parts of the plant, after exposure to this
toxin at 0.5 lg L�1 with highest uptake was detected in the stem
and then the rhizome (Pflugmacher et al., 2001). In addition, Lemna
minor has also been shown to accumulate MC-LR up to a concen-
tration of 0.2887 ± 0.009 ng mg�1 wet wt plant material, after 5 d
of exposure to this toxin at 20 lg L�1 with an accumulation rate
equivalent to 58 ng g�1 d�1 (Mitrovic et al., 2005). However,
Saqrane et al. (2007) reported that L. gibba could take up and
biotransform microcystins. The chronic exposure of plant led to
dose-dependent MCs accumulation which reached 2.24 lg g�1

dry weight after being exposed to 0.3 lg mL�1 of MCs (Saqrane
et al., 2007). Recently, it has been shown that collected water
chestnut (Trapa natans) from Lake Tai accumulated MCs at highest
level up to 7.02 ng g�1 dw (Xiao et al., 2009).

Terrestrial plants could be exposed to cyanobacterial toxins via
the use of eutrophic water that may contain cyanobacterial blooms
and toxins from irrigation and, therefore, they can take up cyano-
toxins. Peuthert et al. (2007) have been reported that MC-LR could
be absorbed by roots and be translocated from roots to shoots in
seedlings of eleven agricultural plants. A second study by Crush
et al. (2008) that used different species too, revealed a high level
of MCs accumulation in lettuce (L. sativa) exceeding the tolerable
daily intake of 0.04 lg kg�1 of body weight d�1 recommended by
the World Health Organization (Sivonen and Jones, 1999). How-
ever, the most of these studies have been performed in hydroponic
conditions where the roots have been in direct contact with the
toxin solutions and can, therefore, overestimate the bioaccumula-
tion rate. In our knowledge the only study reported in the litera-
ture that was realized in soil showed that MC concentrations in
roots did not exceed the tolerably limit, however, the concentra-
tion of MCs in aerial parts of the plant are not determined
(Järvenpää et al., 2007). Both the roots and shoots of rice were re-
ported to accumulate MC-LR in a laboratorial study (Chen et al.,
2004). In addition, a recent study by Chen et al. (2012) reported
for the first time the accumulation of MC-LR in rice grains har-
vested from Lake Taihu in China. However, the concentration of
MC-LR detected in rice grains was very low and thus may not pose
a threat to human health currently. In addition to the possibility of
internal accumulation of MCs, irrigation may lead to accumulation
of toxins on the external surfaces of edible plant materials when
the contaminated water dries on the plant surface between irriga-
tion periods or when the water becomes trapped in the centers of,
for example, salad plants. In fact, Codd et al. (1999) have been re-
ported that colonies and single cells of M. aeruginosa and microcys-
tins were retained by salad lettuce after growth with spray
irrigation water containing the microcystin-producing cyanobacte-
ria. Recently, Kittler et al. (2012) reported that treatment of Bras-
sica oleracea var. sabellica, Brassica juncea, and S. alba under
varying experimental conditions showed significant CYN uptake,
with CYN levels ranging from 10% to 21% in the leaves compared
to the CYN concentration applied to the roots (18–35 lg L�1).
These results suggest that crop plants irrigated with CYN-contain-
ing water may represent a significant source of this toxin within
the food chain. However, further research is needed into the uptake
and fate of microcystins and other cyanobacterial toxins by food
plants and the persistence of these toxins in the edible plant
materials.
7. Conclusion and future directions

This review has established that cyanobacterial cells and toxins
can be associated with crop plants after spray irrigation with water
containing these agents. Therefore, the use of water from sources
containing cyanobacterial blooms and toxins for spray irrigation
of crop plants may not only inhibit growth of plants, but also can
induce a food chain contamination with a considerable health risk
and potential economic losses. Several studies have been shown
that cyanotoxins could be absorbed by roots, transported to shoots,
and then be translocated to grains and/or fruits. Nevertheless, the
concentration of MC-LR detected, for example, in rice grains was
very low and thus may not pose a threat to human health cur-
rently. Cyanotoxins could be partially metabolized during the long
distance transportation from roots to grains or fruits, which may
resulted in the lower level of cyanobacterial hepatotoxins type
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microcystins detected in rice grains. In addition, MCs could bind to
serine/threonine phosphatases during transport and thus could
also affect their accumulation in grains and fruits. Therefore, fur-
ther investigations are needed into the uptake and fate of micro-
cystins and other cyanobacterial toxins by food plants during the
totally period of vegetative and fruit development.

However, there are gaps remaining concerning information on
the future of cyanotoxins in soil in term of speciation, persistence,
mode of degradation and impact on biological life in soils. The re-
sults of many existing tests and particularly laboratory studies on
phytotoxicity of cyanotoxins are done in soil-free systems and
using non realistic environmental concentration of toxins. There-
fore, they are difficult to compare to field studies because both abi-
otic (e.g., soil conditions) as well as biotic (composition of the
degrading biological community) factors can influence the out-
come of such studies. In order to assess the relevance of phytotox-
icity of cyanotoxins and their bioaccumulation in crop plants in the
terrestrial environment, further research seems thus appropriate.
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I. Introduction: Purpose of Report 
 
This report has been prepared under contract with the US Fish and Wildlife Service for 
the purpose of providing information to the Department of the Interior (DOI), the 
Secretary of the Interior, the Bureau of Indian Affairs (BIA) and all federal agencies 
involved in the Secretarial Determination and compliance with the National 
Environmental Policy Act (NEPA) and California Environmental Policy Act (CEQA) 
currently underway for the purposes of evaluating the proposed action of removing four 
Klamath River dams and implementing provisions set forth in the Klamath Basin 
Restoration Agreement (KBRA) and the Klamath Hydroelectric Settlement Agreement 
(KHSA). The primary focus of this report is the impact of the current conditions of 
continued operations of the Klamath Hydroelectric Project on Yurok trust resources and 
implications regarding the federal government’s trust responsibility to the Yurok Tribe. 
 
Much of the contents of this report are historical in nature due to the fact that historic 
context is required to adequately assess the direct and cumulative impacts of current 
conditions and current operations of the Klamath Hydroelectric Project on tribal trsut 
resources and the Klamath River ecosystem and its fishery. 
 
The Yurok Tribe, its history, culture, identity, spirituality and economic survival have 
always relied upon the Klamath River. For Yurok people, the Klamath River is “the 
Bloodline: the life blood of the people”. The dependence and interdependence of the 
Yurok on the River and its resources cannot be overstated. It has always been and 
remains the central feature in Yurok life, ceremony and traditions. Reliance on the 
Klamath River fishery is not simply for economics, but most importantly for subsistence 
and cultural survival. Prior to the arrival of non-Indians into the region, the Yurok Tribe 
was considered one of the most prosperous and wealthy tribes in the area. This wealth 
was a result of an abundant year-round fishery that provided the basis for the entire 
Klamath River tribal economic system. Fish were traded and sold to neighboring tribes 
for a range of resources used in daily and ceremonial life. Abundant food provided by the 
year-round fishery allowed for the development of a highly developed social and 
economic system that was reinforced through a highly structured ceremonial and cultural 
cycle that still persists today. 
 
Klamath River fish are irreplaceable to the Yurok Tribe's culture, religion and economy.  
From time immemorial, Yurok people have depended on the Klamath River.  The River is 
central to Yurok society by providing food, transportation, commercial trade, and numerous 
other activities essential to Yurok life.  Throughout history and today, the identity of the 
Yurok people has been intricately woven into natural environment including the Klamath 
Basin watershed.  Tribal religious and ceremonial practices focus on the health of the world; 
the Klamath River and its fisheries are a priority.  The Yurok Tribe’s obligation to protect 
the fishery has always been understood by Yurok people.  The ancestral territory of the 
Yurok Tribe included coastal lagoons, marshes, ocean waters, tidal areas, redwood and other 
ancient forests, prairies and the Klamath River.  The Preamble of the Constitution of the 
Yurok Tribe identifies: 
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Our people have always lived on this sacred and wondrous land along 
the Pacific Coast and inland on the Klamath River, since the Spirit 
People, Wo’ge’ made things ready for us and the Creator, Ko-won-no-
ekc-on  Ne ka-nup-ceo, placed us here.  From the beginning, we have 
followed all the laws of the Creator, which became the whole fabric of 
our tribal sovereignty.  In times past and now Yurok people bless the 
deep river, the tall redwood trees, the rocks, the mounds, and the 
trails.  We pray for the health of all the animals, and prudently 
harvest and manage the great salmon runs and herds of deer and elk.  
We never waste and use every bit of the salmon, deer, elk, sturgeon, 
eels, seaweed, mussels, candlefish, otters, sea lions, seals, whales, and 
other ocean and river animals.  We also have practiced our 
stewardship of the land in the prairies and forests through controlled 
burns that improve wildlife habitat and enhance the health and 
growth of the tan oak acorns, hazelnuts, pepperwood nuts, berries, 
grasses and bushes, all of which are used and provide materials for 
baskets, fabrics, and utensils. 
 
 (Yurok Tribe Constitution 1993) 

 
Because of the rivers' importance, one of the Tribe's highest priorities is to protect and 
preserve the resources of the rivers, and in particular, to restore the anadromous fish runs to 
levels that can sustain Yurok people.  When the original Klamath Reservation was 
established in 1855, the rivers were filled with abundant stocks of salmon, steelhead, 
eulachon, lamprey, and green sturgeon.  Today, the abundance of fish in the Klamath River 
and its tributaries are only a small fraction of their historic levels.  Many species of fish have 
gone extinct, many other species, such as fall Chinook, are in serious trouble.  Nonetheless, 
anadromous fish continue to form the core of the Yurok Tribal fishery.    The Yurok Tribe is 
pursuing its fishery restoration goals through a fish management and regulatory program, 
participation in various forums to reach long term solutions to Basin problems and when 
necessary, litigation.   The Tribe has devoted a large share of scarce funding resources to 
budgets for fishery management and regulation.  The Tribe has enacted a fisheries ordinance 
to ensure that the fishery is managed responsibly and in a sustainable manner and has a 
longstanding record of resource protection.  The Tribe's fisheries department is well 
respected and recognized as a knowledgeable and experienced fisheries entity in the 
Klamath Basin.  The Yurok Tribal Council and the Tribal members they represent are well 
known for taking and supporting responsible actions to protect fisheries resources.   
 
The management of the Klamath River and its ecosystem was radically altered due to 
historical events that led to the dispossession of lands and resources from Yurok and 
other Tribal people in the Basin during the settlement and expansionist era of American 
society, starting in the mid 1800s. Loss of lands and political autonomy resulted in the 
loss of management authority by Yurok and other Tribes over the River and the resources 
on which they relied upon since time immemorial. Subsequent management decisions 
regarding commercial fisheries, the establishment and abolition of canneries, and the 
construction of a series of dams in the upper basin have had a cumulative impact on tribal 
society, economy, culture and traditional lifeways. The Yurok Tribe had no say in these 
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decisions when they occurred, yet have born the disproportionate burden of the 
ecological and socio-economic impacts of these management decisions over time. During 
the Reservation Era, the Termination Era and prior to the Self-Determination Era the 
Tribe has suffered the consequences of these short-sighted management decisions by 
state and federal managers and agencies with regards to the Klamath River and its 
resources. These management decisions have resulted in extirpation of numerous runs 
and species of culturally significant anadromous and riverine species that were relied 
upon by Yurok and other tribes. Today, Candlefish (once an important subsistence food) 
no longer exist in the Klamath River. Coho Salmon and Green Sturgeon are on the 
Endangered Species list. Pacific Lamprey have experienced dramatic decreases and 
Chinook Salmon have declined to such numbers that only a short commercial fishing 
season can be practiced for the fall run, and all other runs have diminished to the extent 
that they are no longer viable for economic harvest. 
 
Impairments to Klamath River water quality as a result of the ecological impacts of the 
Klamath River dams and their artificial reservoirs have resulted in recurring annual 
blooms of toxic blue green algae that exceed World Health Organization and state and 
county public health standards resulting in the posting of closures throughout the basin on 
an annual basis, always during the peak time for commercial and subsistence fishing and 
ceremonial practice for Yurok people. All of these adverse impacts not only effect the 
natural resources on which Yurok people rely, but also the cultural and ceremonial 
lifeways.  
 
Numerous Yurok Trust Resources exist within the Klamath Basin and many are directly 
associated with the Klamath River ecosystem. These resources include fish and aquatic 
species: various species of salmon, pacific lamprey, sturgeon, candlefish, freshwater 
mussels, steelhead trout, amphibians and others. Additional resources include the water 
itself, waterfowl, plants and medicines, and numerous Traditional Cultural Properties 
including fishing places, prayer places, gathering places and cultural activity areas. All of 
these resources are resources of cultural and religious significance to the Tribe and its 
members. All of theses resources are Trust Resources and must be protected by the 
federal government as part of its Trust Responsibility to the Tribe and its members. 
 
It is the opinion of the Yurok Tribe that the current conditions (ie: the current operations 
of the Klamath Hydroelectric Project and its dams) result in adverse and devastating 
impacts on these irreplaceable Yurok Trust Resources. It is also the opinion of the Yurok 
Tribe that only the removal of the four Klamath dams currently under review and the 
implementation of the Klamath Basin Restoration Agreement (KBRA) and Klamath 
Hydroelectric Settlement Agreement (KHSA) can restore and redress the longstanding 
issues and adverse impacts on these Yurok Trust Resources. These issues are, at their 
core, fundamental issues of Environmental Justice and must be adequately evaluated as 
such per Executive Order 12898. It is the responsibility of the Department of the Interior, 
the BIA, and all the federal agencies involved in the Secretarial Determination and the 
ongoing NEPA and CEQA process to acknowledge and resolve these Environmental 
Justice issues during this process. 
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Yurok Tribe – Overview of Yurok History 
 
 

“The Ach (the People) are river people.  Have been since time began.  If the river dies, 
we are no more.  Without salmon in the river, I don’t believe our culture can survive.”   

(Yurok Tribal Member Survey Respondent  2006) 
 

Yurok Overview 
 
The Yurok Tribe Dependence on Klamath River Basin Fish 
 
Klamath River fish are irreplaceable to the Yurok Tribe's culture, religion and 
economy.  From time immemorial, Yurok people have depended on the Klamath 
River.  The River is central to Yurok society by providing food, transportation, 
commercial trade, and numerous other activities essential to Yurok life.  Throughout 
history and today, the identity of the Yurok people has been intricately woven into 
natural environment including the Klamath Basin watershed.  Tribal religious and 
ceremonial practices focus on the health of the world; the Klamath River and its 
fisheries are a priority.  The Yurok Tribe’s obligation to protect the fishery has 
always been understood by Yurok people.  The ancestral territory of the Yurok Tribe 
included coastal lagoons, marshes, ocean waters, tidal areas, redwood and other 
ancient forests, prairies and the Klamath River.   
 
Yurok people have resided within their ancestral lands, including the Lower Klamath 
River since time immemorial. Yurok people have always utilized a large and diverse 
cultural landscape that extended along the northern California coast and inland up the 
Klamath River and surrounding mountains. 
 
The traditional names for the Yurok people living on the upper region of the Klamath 
River, lower region of the Klamath River, and the coast within Yurok Ancestral Territory 
are the Petch-ik-lah, Pohlik-la, and Nr’r’nr people, respectively.  However, they have 
come to be known as the Yurok, which is the Karuk name meaning “downriver.”  The 
ancestral territory of the Yurok people is comprised of a narrow strip along the Pacific 
Ocean stretching north from the village on the Little River (Me’tsko or Srepor) in 
Humboldt County to the mouth of Damnation Creek in Del Norte County.   
 
In addition to the Yurok coastal lands, Yurok ancestral territory extends inland along the 
Klamath River from the mouth of the river at Requa (Re’kwoi) to the confluence of Slate 
Creek and the Klamath River (Constitution of the Yurok Tribe Art. 1, Sec. 1).  Within 
this ancestral territory there are approximately seventy known villages, which are situated 
along the banks of the Klamath or along the ocean streams and lagoons (Kroeber 1925:8, 
Waterman 1920, Pilling 1978).   Many of these villages were permanent settlements, 
particularly the villages where ceremonial dances were held while others were only 
temporarily inhabited.  Each village had its own geographical boundaries, as well as its 
own leaders who governed various sites and activities within the village.  These sites 
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included fishing and hunting spots, permanent home sites, seasonal sites, gathering areas, 
training grounds, and spiritual power sites (Lindgren 1991).   
 
Although there were villages all along the river and coast, a village of great importance 
would have several other villages in close proximity in a concentrated area.  An example 
of this is at the confluence of the Klamath and Trinity Rivers where there were three 
villages, which in the 1850s had a population of about 200 (Bearss 1969:1).  The largest 
of these three villages was We’itspus, meaning “confluence.”  This village was of 
extreme importance because it held a World Renewal Ceremony, also known as the 
White Deerskin Dance.  This is one of several important ceremonial dances in the Yurok 
religion because its purpose is to renew or maintain the health of the world.  The location 
of the village of We’itspus is on the north bank of the Klamath River and directly across 
from We’itspus, on the other side of the river was the village of Rlrgr.  The third village 
in this close proximity was located across the Trinity River from Rlrgr and that village 
was known as Pek-tul.   
 
Similarly in the middle course of the river is the village of Pecwan, located just 
downstream of Pecwan Creek from where the creek flows into the Klamath River.   This 
is a village of great importance and wealth because Pecwan was a location for another 
major ceremony, the Jump Dance, which continues to be performed there today.  The 
other villages in close proximity to Pecwan moving downstream on the northern bank are 
Qo’tep, Woxtek, and Woxhkero. 
 
The final example of a concentration of villages is at the mouth of the Klamath River.  
On the northern slope of the hill ascending above the mouth is the largest Yurok 
settlement of Re’kwoi.  In 1852, Re’kwoi had 116 residents and is another location for a 
Jump Dance (Bearss 1969:2).  Just across the river on the southern side is the village of 
Welkwa.  This village is the site of the annual Salmon Ceremony, which is performed to 
remove the effect of the taboo on the run of spring salmon (Waterman 1920:228).  The 
last village in close proximity to the village of Re’kwoi is Tse’kwel. 
 
There are many other Yurok villages residing along the Klamath River, which provides a 
means for transportation.  Redwood dugout canoes are used on the River to access the 
villages lining the riverbanks.  The river is also a primary source of sustenance, providing 
salmon, sturgeon, eels, and steelhead.  Salmon, or nepū’i, meaning “that which is eaten” 
is one of the primary food sources for the Yurok, the other being acorns.  Salmon is 
obtained during the annual runs by erecting a fish weir across the river, which provides 
salmon for people in surrounding villages.  One location where fish weirs are erected 
include near the village of Kepel.  The other primary food source for the Yurok is acorns.  
Acorn gathering grounds are found throughout the hills surrounding the villages.  Acorns 
are processed into a soup-like mush, which is cooked in large baskets with hot stones.        
 
Although the river was the primary means of transportation, an elaborate trail system was 
also utilized.  Trails were to be treated with respect and travelers were to stay within the 
trail.  Heavily utilized trails or trails deemed important had many resting spots where one 
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may stop and catch their breath.  If a traveler stopped somewhere along the trail other 
than the resting place, they could bring themselves bad luck (Waterman 1920:185).  
 
Redwood canoes were primarily used on the river, however, they were also used in the 
ocean to gather mussels and hunt sea lions.  The Yurok, however, primarily stay away 
from open water.  Other ocean food sources include surf fish and smelt, which are caught 
from the beach with throw nets.  Seaweed, eels, and abalone are also important food 
sources for Yurok people.  The latter is also used for regalia for ceremonial purposes.            
 
The villages on the coast are primarily concentrated around lagoons and ocean streams.  
A prime example of such a concentration is the many villages that are located around Big 
Lagoon.  Beginning to the north and continuing south along the eastern shore of the 
lagoon were the villages of Pa’ar, Oslokw, Keihkem, Maats, Pinpa, and Opyuweg, which 
is sometimes referred to as Ok’eto.  Opyuweg means, “where they dance” because this is 
another village where a Jump Dance was held (Waterman 1920:266). 
 
Although all the villages within Yurok Ancestral Territory are culturally and 
jurisdictionally Yurok, there is a distinction between those Yuroks residing within river 
villages and those along the coast.  Coastal Yuroks living south of the mouth of Redwood 
Creek (Orek) are commonly referred to as Nr’r’nr, which describes a slight difference in 
dialect extending from Redwood Creek in the north to Tsurai and Me’tsko in the south.  
The other villages that comprise the Nr’r’nr area, beginning to the north are Orek, Orau, 
Tsahpekw, Hergwer, Tsotskwi, Pa’ar, Oslokw, Keikem, Ma’ats, Opyuweg, Pinpa, and 
Sumeg.  Prehistorically, the largest concentration of occupants were located in the 
villages along the river, while the total number of houses in the coast villages were 
approximately one-third the number in river villages (Waterman 1920:184).   
 
Historical documents record that the coastal Yurok had initial contact with Europeans as 
a result of Spanish expeditions spanning the mid 1500s to the late 1700s (McBeth 1950:2; 
Bearss 1969). Various Spanish-led expeditions and ships came up to northern California 
along the coast, followed later by American vessels as early as 1803 and 1805 (McBeth 
1950:2: Bearss 1969). By 1828, the Klamath River had been documented and visited by 
ships from Britain, Spain, Russia and America (McBeth 1950:3; Bearss 1969). 
 
First contact between Europeans and Yurok people on the upper Klamath River was 
documented to have occurred in 1827 when traders for the Hudson’s Bay Company 
traveled downriver in search of furs and trade (Murray 1943:21-24; Bearss 1969). First 
contact within the project vicinity occurred in February 1827, when men from Peter 
Skene Odgen’s party encountered Yurok in the Martins Ferry area. While these are the 
first documented encounters by non-Indians within the upriver areas of Yurok territory, 
the Hudson’s Bay Company party documented the presence of European trade goods 
being used and sought by Yurok people, indicating prior interaction through trade or 
travel by Yurok people (Murray 1943:21-24; Bearss 1969; Pilling 1978:140).  
 

In 1828, Jedediah Smith led an American party of beaver trapping men down the Trinity 
River, to the Klamath and the up the Pacific Coast (Goddard 1904; Bearss 1969). As a 
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result of the discovery of gold in the Trinity River, gold prospectors inundated the region 
by 1848. Upriver Yurok settlements were severely impacted by the incursion of gold 
prospectors in the 1850s, resulting in displacement and relocation away from some Yurok 
traditional villages along the Klamath River (Bearss 1969; Pilling 1978:140).   
 
In 1851 a “Treaty of Peace and Friendship” was signed between the United States 
Government and the Klamath River Indians under the direction of U.S. Indian Agent Col. 
Reddick McKee (See Appendix A). The United States Congress did not ratify this treaty. 
Non-Indian incursions and resultant conflict continued and an Indian Agency and 
military fort were established on the River to mediate the conflict. The Agency was 
located on the south bank of the Klamath River, in the area known as Waukel (also 
spelled Wo’kel and Waukell) across the River from the military fort, Fort Terwer. In spite 
of the creation of these government posts, gold prospectors, miners, farmers, and settlers 
continued to encroach on Indian lands, often resulting in conflicts and violence. On 
November 16, 1855, the Klamath River Reserve (also known as the Klamath Indian 
Reservation) was created by Executive Order (pursuant to the Act of March 3, 1853, 10 
Stat 226,238). This Order designated the reservation lands from the mouth of the 
Klamath River, one mile on each side extending approximately 20 miles upriver to 
Tectah Creek. The Klamath Reserve was established for several tribes because the treaty 
of 1851 was not ratified and the military was increasingly called to intervene between 
miners, settlers and Indians. It was the U.S. intent to move the Tolowa and Yurok onto it, 
but the Tolowa left soon after they were relocated (Bearss 1969).  
 
The United States’ original recognition of the central importance of rivers and fish to the 
Indian people of the Klamath-Trinity region is exemplified by the very shape and 
location of the lands first set aside for their reservations. The Secretary of Interior’s own 
instructions at the time were, “to select these reservations from such tracts of land 
adapted as to soil, climate, water privileges, and timber, to the comfortable and 
permanent accommodation of the Indians.”  In 1855, Indian Agent S. Whipple’s, when 
speaking of the Yurok, noted that “The river is abundantly supplied with Salmon.  A fine 
large fish quite easily taken by the Indians and which is very properly regarded by the 
Indian as his staff of life.”   
 
In the letter was written to the Commissioner of Indian Affairs by Special Agent 
Whipple, the first Indian Agent on the Klamath River Reserve. This letter is important 
because it clearly describes several aspects of Yurok land use and their relationship to the 
River. In recommending the reservation boundaries extend five miles away from the 
River, Whipple recognized the Yurok use of the entire watershed associated with the 
River. He also describes the Lower Klamath as the best salmon fishing grounds in 
northern California. Whipple describes large alluvial terraces along the floodplain of the 
River that were used to gather a wide variety of plants, roots, and berries for food and 
supplies (Whipple 1855). 
 
In that same year, President Pierce established the Klamath River Reservation.  The 
Reservation (not to be confused with the Klamath Reservation in Oregon) was designated 
as a strip of territory commencing at the Pacific Ocean and extending one mile in width 
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on each side of the Klamath River for a distance of approximately 20 miles.  This 
reservation lied entirely within the aboriginal territory of the Yurok.  
 
While it was the Federal Government’s intent to eventually move all the region’s Indians 
onto the Klamath River Reservation, only the Yurok and some Tolowa did so.  Both Fort 
Terwer and the Indian Agency at Waukel were destroyed in the floods of 1861 and 1862. 
Flooding along the Klamath River in 1862 led to the closing of the area's Indian Bureau 
office and the erroneous belief that the Reservation had been “abandoned”, though it was 
still occupied by the Yurok. The Smith River Reservation, occupied primarily by Tolowa, 
was created in 1862 to supplement the loss of agricultural lands as a result of the floods. 
In 1865 the Hoopa Valley Indian Reservation was established with the intent of 
relocating all northwestern California Indians to this reservation (Bearss 1969).   
 
Escalating conflict between Indians and non-Indians over encroachment onto the 
Klamath Indian Reserve resulted in the gradual displacement of Lower Klamath Indians 
further upriver during the 1860s and 1870s (Bearss 1969; McBeth 1950:44). In spite of 
the area being within the boundaries of the Klamath River Reserve, the area was 
occupied by non-Indians in defiance of the 1855 Executive Order and an 1877 order by 
the Department of the Interior that explicitly ordered non-Indian settlers off the 
reservation (McBeth 1950:46; Bearss 1969). Squatters resisted government attempts to 
remove them from the reservation and even when evicted by United States soldiers under 
orders in 1879, they quickly returned to the homes and farms they had established on 
Indian lands (McBeth 1950:53; Bearss 1969).  
 
Soon after, on August 21, 1864, the Federal Government issued a proclamation and 
instructions from the Interior Department that established the Hoopa Valley Reservation 
on the Trinity River.  The Trinity River flows north through Hoopa Valley to its 
confluence with the Klamath River.  The Reservation is 12 miles square and is bisected 
by the last 12 miles of the Trinity River (it has often be called the Square or the 12 mile 
Square).  In 1876 President Grant issued an Executive Order formally establishing the 
boundaries of the Hoopa Valley Reservation and provided that the land contained within 
those boundaries, “be withdrawn from public sale, and set apart in California by act of 
Congress approved April 8, 1864.”   
 
Efforts soon began to provide a single contiguous homeland for the region's Indian 
people by connecting the Klamath River Reservation (considered “abandoned” but not 
formally “extinguished”) to the Hoopa Valley Reservation.  Paris Folsom, a Special 
Agent for Interior  proposed that the two reservations be connected in his "Report of 
Special Agent on Conditions and Needs of Non-Reservation Klamath Indians," sent to 
the Commissioner of Indian Affairs in 1885.  In that report Mr. Folsom wrote: 
 

“Nature seems to have done her best here to fashion a perfect paradise for these 
Indians .... She filled the mouth of the Klamath river with a sand-bar and huge 
rocks, rendering ordinary navigation impossible, and pitched the mountains on 
either side into such steep and amazing confusion that the river has a hard struggle 
to drive its way through the wonderful gorges ... Tremendous bowlders (sic) and 
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cragged points jut into the river and change its course, forming innumerable 
eddies and back currents, where salmon seek to rest, to be taken in large numbers 
by means of Indian nets” (Folsom 1885).  

 
Nonetheless, it was not for another six years, until 1891, that the Klamath River 
Reservation was extended 20 miles up River to connect with the Hoopa Valley 
Reservation and made part of that Reservation in “an effort to better protect the region’s 
Indians.”   By that time, as a result of the Dawes act of 1887, much of the Klamath River 
Reservation and extension lands (the 20 mile strip which connected the two reservations 
is commonly referred to as the "Connecting Strip" or "Extension") not already claimed as 
allotments by resident Indians had been opened up to non-Indian settlement. This led to 
checkerboard ownership of the Yurok portions of both the Extension and former Klamath 
River Reservation. Through various means, several timber companies had quickly 
consolidated and heavily logged much of this land. 
 
 
In 1891, President Harrison issued an order to expand the existing Hoopa Valley Indian  
Reservation to include lands one mile on either side of the Klamath River from the 
Pacific Ocean to the Hoopa Valley, thereby including the Klamath Indian Reserve 
(Bearss 1969). In order to do this, he created the “extension”, extending the Klamath 
River Reserve upriver until it reached the Hoopa Square. The “extension” was 
established in relation to the Dawes Act as a ploy to open up much of the land that was 
not claimed as allotments by resident Indians. Thus began the history of checkerboard 
ownerships of the Yurok portions of the Klamath Reservation and Extension. The result 
of Harrison’s order was the essentially the creation of a new reservation by combining 
two existing ones. The new reservation consisted of the old Klamath River Reserve, the 
“extension”, and the Hoopa Square and was referred to in its entirety as the Hoopa Valley 
Indian Reservation. On June 25, 1892, President Harrison singed a bill passed by 
Congress to open the reservation for non-Indian settlement. The bill declared all surplus 
lands open to settlers, “reserving to the Indians only such land as they require for village 
purposes” (McBeth 1950:48; Bearss 1969). The process of assigning Indian allotments 
within the reservation took two years. After decades of conflict, the Klamath Indian 
Reservation was legally opened up for non-Indian settlement on May 21, 1894 for 
homesteading (McBeth 1950:48; Bearss 1969). As a result, many Yurok people were 
displaced from their traditional villages along the Klamath River. Many Yurok relocated 
to the Hoopa Valley Indian Reservation and continue to live there today. 
 
In the early 1900s the commercial fishery was overtaken by non-Indians and numerous 
canneries were established within Yurok territory near or at the mouth of the Klamath 
River. The resulting over harvest resulted in a complete closure of the Lower Klamath 
fishery by California Department of Fish and Game in the 1933. During this time, Yurok 
and other Indians were prohibited from fishing for subsistence or commercial purposes. 
The recreational fishery was restored for non-Indians in subsequent years, but the 
practice of subsistence and commercial fishing by Yurok people was prohibited and 
criminalized. Nonetheless, Yurok continued to fish the river as they always have, but the 
activity was deemed by state regulators as a criminal act, rather than a subsistence right. 
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In the 1970s enforcement actions for these unjust policies by the State of California 
Department of Fish and Game resulted in what is commonly referred to as the “Fish 
Wars” on the Klamath River. During this time Yurok fishers engaged in acts of civil 
disobedience, known as “Fish Ins” often resulting in the battery and arrest of those 
participating in these peaceful acts. After escalating violence and confrontations over 
Yurok exercising their fishing rights, one Yurok fisherman, Raymond Mattz was arrested 
and charged by the California Department of Fish and Game. The result was a court 
battle the went all the way to the US Supreme Court and the now-famous ruling that 
affirmed Yurok fishing rights: Mattz vs Arnett, 412 US 481 decided in 1973 (See 
Appendix B). 
 
From 1891 through 1988 the Hoopa Valley Reservation was comprised of the Hoopa 
Valley Square, the Extension and the original Klamath River Reservation.  In 1988  
Congress, under the Hupa-Yurok Settlement Act, separated the Hoopa Valley 
Reservation into the present Yurok Reservation (a combination of the original Klamath 
River Reservation and Extension) and Hoopa Valley Reservation (the Reservation as 
proclaimed in 1864).   
 
After decades of struggle to regain their traditional homelands, the Yurok Tribe was re-
organized and granted its own reservation in 1988. As a result of the 1988 Hoopa-Yurok 
Settlement Act (PL-100-580), the Yurok Indian Reservation was established, comprised 
of the old Klamath Reserve of 1855 and the “extension” of 1891. The current reservation 
is comprised of trust land, tribal allotments, fee land, and privately owned land.  
 
In 1993, the Department of the Interior further clarified Yurok fishing rights in the 
Solicitor’s Opinion (See Appendix C). In this opinion, the Solicitor concluded that the 
Yurok Tribe has a reserved right to “harvest quantities of fish on their reservations 
sufficient to support a moderate standard of living” with an entitlement of  50% of the 
harvest in any given year. This decision enabled the Yurok Tribe to resume its traditional 
commercial harvest for economic purposes. 
 
In spite of the restored rights for subsistence and commercial fishing, Yurok people 
continued to suffer the cultural and economic impacts of a declining fishery. The reasons 
for the decline are complex and a result of cumulative impacts of numerous management 
decisions within the Klamath Basin, but the dams and water diversions in the upper Basin 
have had a direct and adverse effect on the water quality and the health of the fishery 
throughout the Klamath watershed. In 2002, a drought, low flows and water diversions 
for agriculture in the upper Basin resulted in dire consequences on the Lower Klamath. 
Increased water temperatures and low flows resulted in the mass die off of over 30,000 
adult returning Fall Chinook salmon within the Yurok Reservation. This tragedy is 
known as the “Klamath Fish Kill”. The effect was devastating to Yurok people and 
resulted in the determination by the Yurok Tribe to save the fishery and actively engage 
in negotiations and efforts to protect their resources, their River and their salmon for not 
only this generation, but future generations of Yurok People. 
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“Never in our time have we, the elders of the Yurok Culture Committee, seen such a 
mass destruction of our salmon resource.” (October 2, 2002)  
 
 
In 2006, the Yurok Tribe entered into a Cooperative Agreement with the Department of 
the Interior for the Cooperative Management of the Klamath River with federal 
agencies.(See Appendix D) The Agreement was the result of a settlement agreement with 
the Tribe over the 2002 Klamath Fish Kill. It is important to note that the Yurok Tribe 
refused to take a financial settlement for this loss of an irreplaceable resource, consistent 
with a Yurok philosophy of refusing to assign a dollar value to a resource that is 
irreplaceable.  
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Under re-organization the Yurok tribe has emerged as the largest tribe in California, with 
over 5,600 enrolled tribal members, and over 200 tribal government employees. The 
Yurok Tribe has a growing tribal population and is actively pursuing economic 
development and resource management both on the reservation and Yurok ancestral 
lands. The Yurok Tribe has a Natural Resources Department with the largest 
governmental fisheries program in the state of California. Other programs include the 
Yurok Tribe Watershed Restoration Program, devoted to restoring fish habitat, the Yurok 
Tribe Environmental Program, devoted to establishing and monitoring clean air, water, 
and land, and the Yurok Tribe Culture Department devoted to preserving Yurok culture. 
These departments assist the Tribal Council in its work to protect and maintain Yurok 
values as articulated in the Preamble Objectives of the Yurok Constitution (Yurok Tribe 
1993). The River continues to be the foundation of Yurok culture, economy, and 
tradition. 
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Yurok Timeline – Contact to Present  
 

• 1775 – Spanish explorer Juan Francisco de Bodega arrives in Trinidad Bay at 
Patrick’s Point in order to lay claim to Spanish territory for the King of Spain. 

• 1822 – Peter Skeene Ogden a fur trapper from the Hudson Bay Company arrives 
in Weitchpec. 

• June 8, 1828 – Jedidiah Smith on his intended exploration of the Sacramento 
River ended up in the Pacific Northwest.  After hitting the south fork of the 
Trinity River, Smith and his men followed the river through the reported rough 
terrain to the Pacific Ocean at the mouth of Wilson Creek in Requa. 

• 1848 – Josiah Gregg on a botanical expedition to collect specimens entered the 
Klamath River territory. 

• 1849 – The beginning of the Gold Rush; settlers and miners first enter the 
Klamath River area for its rich natural resources (redwoods, fish etc.).  These 
miners and settlers, in seeking the Klamath’s resources, tried to force the Yuroks 
out of their ancestral land through practices such as hunting them down, ridicule, 
rape or enslavement. They would attack villages and in some cases slaughter men, 
women and even infants.  Upon their return, the men would be treated as heroes 
and would also be paid by the state’s government for their successful work. 

• September 4, 1851 – California became the 31st state. 
• 1851 – Klamath River Peace Treaty was made at Camp Klamath at the junction of 

the Klamath and Trinity Rivers.  The treaty was between Indian Agent Redick 
McKee and the tribes of the Yurok (Poh-lik or Lower Klamath), as well as the 
Hupa (Hoo-pah) and Karuk (Pen-tsick or Upper Klamath).  For the tribes that 
agreed and acknowledged to keep peace under the U.S. government, they were to 
have a large Reservation set aside for them; the tribes requested that they be 
allowed to stay within their traditional territories.  The treaty was never fully 
ratified by Congress due to the political pressure from the non-Indian residents of 
California and California’s Governor James Douglas and Lieutenant Governor 
John Bigler.  Almost all of the villages along the Klamath had been burned by 
miners; those villages that did survive were infested by disease outbreaks such as 
small pox, measles and tuberculosis. 

• November 16, 1855 – President Franklin Pierce, acting pursuant to the Act of 
March 3, 1853, amended on March 3, 1855, authorizing the creation of the 
Klamath River Military Reserve. The reservation started at the Pacific Ocean and 
extended one mile in width on each side of the Klamath River for a distance of 
approximately 20 miles, positioned about 25 miles north of the Klamath-Trinity 
confluence, setting aside a total of 25,000 acres. 

• 1857 – Fort Terwer was established at Terwer Creek to keep peace between the 
Indians and the growing number of miners and traders trying to move onto the 
Klamath River Military Reserve. 

• 1861 – The Klamath River Military Reserve was flooded and many of the homes 
were destroyed included Fort Terwer. 

• 1864 – Congress enacted legislation that authorized the President to establish 4 
Reservations in California, 13 Stat. 39.  The Hoopa Valley Reservation was 
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provisionally created and became the supervising agency over the Lower Klamath 
River Indians.  Indian Superintendent Wiley negotiated a “treaty” with Hupa and 
other tribes to establish a reservation that encompassed the Square.  This “treaty” 
was never submitted to Congress and was never ratified.  Nevertheless “The 
Yuroks were beneficiaries of the 1864 Treaty (never ratified) that called for the 
creation of the Reservation”. 

• June 23, 1876 – An Executive Order was approved by Ulysses S. Grant, 
establishing the Hoopa Valley Reservation and it’s boundaries for sixteen local 
area tribes and bands in their ancestral territories; including the Lower Klamath 
River people.  The Hoopa Valley Reservation encompassed the Square and was 
established “in part for the Yuroks”. 

• Fall 1876 – Martin V. Jones and George Richardson came to the Klamath to 
engage in the business of catching and salting for the first fishery market on the 
Klamath River 

• November 21, 1877 – By order from the Department of Interior… “All the 
WHITE men living on the KLAMATH RIVER MILITARY RESERVE have 
been ordered to move off, forthwith.”  War Department, General Irwin McDowell 
ordered Captain Parker to notify the settlers on the reservation to leave 
immediately.  The evicted settlers left their homes, but returned as soon as the 
soldiers left the lower Klamath and returned to Fort Gaston in Humboldt County. 

• June 3, 1878 – The Timber and Stone Act allowed settlers to receive a timber lot 
which was to be used in conjunction with homesteading.  It was only to be applied 
to unoccupied, unimproved, unreserved, surveyed, non-mineral lands unfit for 
cultivation with the maximum allowable of 160 acres per person.  It was widely 
abused, particularly in dealing with the Redwood forests by various lumber 
companies in the 1880’s. 

• March 3, 1883 – 22 Stat. 582 provided that the proceeds of timber sales should 
go into the treasury for the benefit of the members of the tribe. 

• 1885 – Commercial and sports fisheries started to flourish due to the Klamath-
Trinity salmon runs. R.D. Hume’s “floating cannery” entered the mouth of the 
Klamath and began harvesting the salmon that the Yurok’s relied on for 
subsistence. 

• February 8, 1887 – 24 Stat. 388-391 The Dawes or General Allotment Act 
allowed for the breakup of tribal lands into parcels or allotments.  These 
allotments were to be held by individual allottees that were then granted 
citizenship upon receiving their allotments.  Allotments allowed the Indian land to 
be held in trust with the U.S. Government for a period of 25 years.  Allotment 
trust land could neither be taxed nor alienated.  At the end of the 25 year period, 
the land was to be delivered to the allottees in fee patent (i.e. become private 
property) free of any encumbrance. 

• June 1889 – Nearly all the soldiers on the Lower Klamath had been removed.  
Squatters were appearing on the Klamath; nearly every foot of land from the 
mouth inland for twenty miles had been settled on. 

• 1890’s – Four Klamath allotments were used for a cannery established by A. 
Bomhoff near the mouth at Requa.  In exchange for the land, he agreed to hire 
only Indian fishermen and workers in the cannery. 
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• October 16, 1891 – By Executive Order, President Harrison extended the Hoopa 
Valley Reservation to include the tract of land one mile in width on each side of 
the Klamath River from the confluence of the Trinity River to the mouth at the 
Pacific Ocean.  The extension included not only the Klamath River Military 
Reserve but also the connecting strip between the Klamath River Military Reserve 
and the Hoopa Valley Reservation, known as the “addition” or “extension”, 
creating an enlarged single Reservation of approximately 155,000 acres. 

• June 17, 1892 – Pursuant to the Dawes Act, Congress allowed for “surplus” 
unoccupied land upon the Reservation to be sold to the general public. 

• 1892 – Congress enacted allotment legislation affecting only the former Klamath 
reserve portion of the Reservation.  Ambrose H. Hill was appointed to make the 
individual allotments on the original Klamath River Military Reserve.  Each 
Indian was to be allotted either 80 acres of agricultural land or 160 acres of 
grazing land.  Indians on the Lower Klamath Reservation had to apply for these 
lands, while those on the “connecting “strip” received their allotments 
automatically. 

• February 13, 1893 – Ambrose H. Hill submitted a schedule of 161 allotments on 
the original Klamath River Military Reserve.  These allotments varied from 8 to 
160 acres, averaging 60 acres and totaling 9,762 acres.  Three traditional villages 
of Requa, Hoppaw and Scaath totaling 70 acres, were set aside as reserves for the 
Klamath People.  The remaining 15,321 acres of the Klamath River Military 
Reserve were returned to public domain for disposal via homesteading or sale 
under the Timber and Stone Act.  Other lands were threatened for removal under 
the authority of Congress’ Swamp Act of 1850 which enabled states to reclaim 
lands that were considered “swamp land” and could be traversed by a flat bottom 
boat. 

• February 1894 – Charles W. Turpin took over and completed the allotment 
process. Hill had made 246 allotments on the “connecting strip” while Turpin had 
made the final 253 allotments upon the “connecting strip”.  The allotments ranged 
from 5 to 160 acres, averaging 40 acres and totaling 19,330 acres. 

• April 1894 – Public notice was published: 
TO WHOM IT MAY CONCERN 
“The Klamath Indian Reservation opened  
May 21, 1894, at 9 a.m.  Now prepared  
to receive application for homesteads.” 

• June 23, 1898 – Within the “connecting strip” the Hill schedule had been 
approved for 9,215 acres and the Turpin schedule was approved for 10,115 acres 
four days later.  The total allotted acres for the whole Klamath River Military 
Reserve was then 29,095 acres, containing approximately 641 separate allotments.  
About 320 acres on the “connecting strip” were for Village Reserves at Notchko, 
Mettah, Waseck, Kanick, Mareep, Moreck, Cawtep, Surgone, Wauteck, Pecwan, 
Cappell and Weitchpec. 

• May 8, 1906 – 43 Stat. 182 - The Burke Act authorized the Secretary “whenever 
he shall be satisfied that any Indian allottees is competent and capable of 
managing his or her own affairs” to issue a patent in fee simple to such allottees 
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and it allowed the trust period to be extended for those Indians found to be “not 
competent”. 

• 1910 – There was an estimated 688 Klamath River Indians, a decrease of about 
73% of their original population in 1848 before white contact. 

• June 25, 1910 – 36 Stat., 885 authorized the Secretary of the Interior to sell land 
of allottees who died before their 25 year expiration of their trust period without 
the consent of all their heirs, upon showing that one or more of the heirs were 
deemed “incompetent” to manage their own affairs.  307 parcels were sold in this 
manner with only 213 cases that had obtained consent from all of the owners. An 
Indian was seen as competent if they had greater than one-half white blood, had 
received a year or more of white schooling or if they were able to read or write 
English and were 21 years of age or older. 

• October 8, 1910 – Bids for allotted Indian lands were advertised and were opened 
up for sale on September 30th, 1910.  They were advertised in the Blue Lake 
Advocate, a local Humboldt County newspaper. 

• March 28, 1914 – H.R. 10848 – A bill was re-introduced to Congress after 
having first been introduced in 1911, to allow for the disposition of $25,000 in 
funds resulting from the sale of “surplus” Indian lands on the Lower Klamath 
Reservation.  The funds from the sale of lands were originally to be used for the 
“maintenance and education of the Indians now residing on said lands and their 
children”.   H.R. 10848 provided for the $25,000 to be used to build a road along 
the Klamath River, connecting a road from Requa to the “extension” portion of 
the reservation. 

• 1917 – The Trinidad Rancheria was established for landless Indians in the 
Trinidad area including Indians from three local tribes of the Yurok, Wiyot and 
Tolowa. 

• October 15, 1917 – Commissioner of Indian Affairs announced the “policy of 
greater liberalism”.  This allowed the Secretary of Interior to issue fee patents to 
allottees, resulting in allotted lands being removed from trust status whether the 
allottees had requested the removal or not.   Subsequently, many allotments taken 
out of trust were subject to taxation by Humboldt and Del Norte Counties.  
Shortly thereafter, allottees began losing allotments for non-payment of back 
taxes, real estate fraud and the need for cash. 

• 1918 – Copco 1 Dam was created on the Klamath River.  It permanently blocked 
more than 75 miles of steelhead and salmon habitat in the main stem of the Upper 
Klamath and its tributaries.  In 1925 Copco 2 Dam was constructed a quarter-mile 
downstream to regulate flows from Copco 1 Dam. 

• July 10, 1918 – The Big Lagoon Rancheria was established by Executive 
Authority by the Secretary of the Interior. 

• March 7, 1919 – A large number of allotments go out of trust along the Klamath 
River due to the pressures from white settlers and timber interests.  The 
competency Commissioner had instructed the Superintendents of the various 
Indian reservations to submit a list of those allottees who were deemed competent 
along with a description of their allotments, resulting in 6,278 acres or 22% of the 
allotted lands passing into fee status. 
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• 1925 –The BIA in Washington DC sent instructions to Superintendent Montsorf 
to draw up a list of “competent” Indians on the “connecting strip” in anticipation 
of the expiration of their allotment trust periods.  Another large group of 
allotments were then taken out of trust. 

• 1931 – The Forest Service, in creating the “Redwood National Forest”, 
established a Redwood forest acquisition program targeting reservation lands, 
including 780 acres of the Klamath River Military Reserve and 2,110 acres of 
Indian allotments for acquisition. 

• 1933 – The State of California bans all forms of tribal traditional burning 
practices. The California Department of Fish and Game bans all commercial 
fishing and closes the canneries on the lower Klamath River. 

• 1934 – Indian Reorganization Act, the Government extended the trust period for 
allotments from 25 years to indefinitely, stopped the issuing of Indian allotments 
and annulled their authority to sell surplus reservation lands, and instead move 
towards efforts of returning these lands back to the Indian People.  The Klamath 
River Indians were banned from all of their traditional practices of commercial 
fishing and gill-netting.  Yurok fishermen are given jobs building a road from the 
Klamath Glen to Blue Creek in exchange for gill nets. 

• 1950 – With the assistance of the B.I.A., some Hupas organized as the Hoopa 
Valley Business Council.  Prior to this time, from time immemorial, none of the 
Indian Tribes of the area had been formally organized. 

• 1952 – The Secretary of the Interior approved the Hoopa Valley Tribe’s 
Constitution and by-laws. 

• 1953 – Public Law 280 enacted by Congress imposed State of California 
jurisdiction over criminal and civil cases committed by or against Indians in 
Indian Country.  This failed to recognize tribal sovereignty and tribal self-
determination.  House Concurrent Resolution 108 encouraged the termination of 
Indian Reservations and the idea of relocating Indians off their reservations.  
Many Indians were encouraged to sell their allotted lands through questionable 
and forced fee patents, resulting in at least 60% of the lands being taken out of 
trust and sold to logging companies, primarily to support the plywood industry 
that was booming after WWII. 

• 1955 – The Trinity River Act allowed the construction of the Trinity River Dam 
along the Trinity River that flows into the Klamath; to be completed by 1963.  
The B.I.A. approved timber sales for communally held timber in the Square and 
as the request of the Hoopa Valley Business Council; the B.I.A. began disbursing 
per capita payments to individual Hoopa Valley tribal members. 

• 1958 – Solicitor’s opinion provided that it is legal to distribute revenues from the 
unalloted trust timberlands of the Square in per capita payments to Hoopa Tribal 
members (later determined to be erroneous in Short). 

• May 19, 1958 – The Indian Land Restoration Act allowed the return of previously 
disposed of land restored back to tribal trust, most of which were exceptionally 
steep or frequently flooded, thus unsuitable for habitation.  The 20 acres of 
Village Reserve at Requa was returned to public domain and allotted to four 
individual Indians. 
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• 1960 – Logging upon the North Coast had consumed nearly 90% of the original 
Redwood forest. 

• 1962 – 173-foot high Iron Gate Dam was constructed in order to regulate the 
flows of the Copco Dams and to run 20 mega-watt’s for Pacific Power’s power 
plant.  With the construction of Iron Gate Dam another 7 miles of salmon and 
steelhead spawning habitat disappeared. 

• 1963 - A legal suit was filed against the United States on behalf of 16 named 
Yurok’s.  Later 3,222 additional claimants and descendants were added in a 1967 
modification.  The suit asserted that the Yurok Indians should share equally in the 
proceeds derived from the selling of timber resources on the area comprising the 
original Hoopa Valley Reservation.  Jesse Short, et al v. United States. 

• 1964 – The worst flood in recorded history occurred on the Klamath River wiping 
out the town of Klamath and many low-lying houses. 
The Lewiston dam is built on the Trinity River. 

• 1968 – Redwood National Park was created by Congress and later expanded in 
1978.  The National Parks Service took over the possession of three individual 
allotments that were along the south end of the Lower Klamath.  In all, 1,300 
acres of Yurok Tribal land were included in the new Parks boundaries. 

• 1973 – Jessie Short Et. Al. v. The United States, Court of Claims held that the 
Yurok Reservation was not a separate entity but actually an extension of the 
Hoopa Valley Reservation and was therefore entitled to equal rights to income 
from timber sales on unalloted trust land. 

• 1973 – Mattz v. Arnett, was decided; it upheld the “Indian Country” status of the 
Reservation.  The case involved the State of California trying to assert jurisdiction 
to regulate Indian fishers on the Klamath River; The Court determined that 
California had no such jurisdiction. 

• 1974 – The U.S. Supreme Court declined to review Short v. United States.  The 
Short court embarked on the task of determining which of the 3,800 plaintiffs 
were bona fide Indians of the Reservation and therefore entitled to damages.  The 
U.S. and the Hoopa Valley Tribe vigorously contested the status of many of the 
plaintiffs and litigation continued for two decades.  Eventually, in 1994 plaintiffs 
were certified and received Treasury checks for damages for the period of 1955 to 
1974. 

• 1974 – The Secretary of the Interior established the 70% escrow account for 
timber revenues.  “Upon the denial of certiorari to the court’s decision…The 
Secretary of the Interior ceased to distribute revenues exclusively to members of 
the Hoopa Valley Tribe.  On the theory that all of the 3,800 plaintiff’s could 
eventually be entitled to 70 percent of annual timber revenues in escrow pending 
a final decision on the number of plaintiffs in Short qualifying as Indians of the 
Reservation entitled to per capita distributions of timber revenues.” Hoopa Valley 
Tribe v. United States. 

• 1976 – Arnett v. 5 Gill Nets held that the state of California lacked jurisdiction to 
regulate the Indian fishing on a reservation and that the Yurok Indians had a 
reserved right to commercial fishing dating back to their aboriginal times and are 
protected by the governments trust responsibility. 
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• 1979 – The Hoopa Valley Tribe’s suit for damages against the United States for 
breach of trust and otherwise for failing to protect the Hoopa Valley Reservation 
was decided adversely to the Tribe. 

• 1974-1987 – The Hoopa Valley Tribe unsuccessfully urged Congress to over-turn 
Short. 

• April 1988 – Puzz v. United States affirmed the previous decision for the Hoopa 
Valley to receive consent from the Yurok’s in the distribution of the escrowed 
timber sale proceeds.  The Yurok’s continued to refuse to form a separate tribal 
roll from that of the Hoopa Valley Tribe as well as participate in any “joint-
management” schemes that would allow them to govern themselves.  That the 
Department of the Interior would no longer recognize the Hoopa Valley Tribe as 
the exclusive government of the Hoopa Valley Reservation. 

• October 31, 1988 – 102 Stat. 2924 The Hoopa-Yurok Settlement Act (P.L. 100-
580) divided the land into two separate Reservations: the “square” became the 
Hoopa Valley Reservation and the “extension” (including the original Klamath 
River Military Reserve) became the Yurok Reservation; excluding the Resighini 
Rancheria.  This bill reversed the previous court decisions of the Short and Puzz 
cases and directed the Yurok Tribe to form a tribal council to handle their 
reservation responsibilities; they also had to establish a tribal roll as well as 
criteria for sharing the proceeds of the decision.  Persons eligible by the criteria of 
the Short cases who elected not to pursue Yurok Tribal membership were entitled 
to a buyout payment of $15,000.  The Short escrow accounts, plus some small 
Yurok escrow accounts, are transformed into a Hoopa-Yurok Settlement Fund; 
and a ten million dollar federal contribution to the Settlement fund was authorized 
(and appropriated).  The Yurok Tribe, subject to adopting a waiver of claims, was 
given several small land tracts, the authority to organize, and an authorization of 
not less that 5 million dollars for land purchases.  The Settlement Fund was to be 
allocated to the Hoopa Tribe and the Yurok Tribe based on their relative enrolled 
population at time of distribution.  Both Tribes were to provide waives of claims 
against any takings of land or assets affected by the Act. This act specifically vest 
to the Yurok Tribe the fishery.  The Yurok allocation of fish is 80% of the total 
Tribal allocation. 

• 1990 – Water division due to the upriver dams has led to a 90% decline in the 
Klamath and Trinity Rivers fisheries.   

• 1991 – The tribe becomes organized under the adoption of the Constitution of the 
Yurok Tribe and establishes their first Yurok Tribal Council. 

• 1991 – In Heller, Ehrman v. Lujan, the Short claims attorneys sued the Secretary 
of Interior for attorney’s fees of up to 25% of the Settlement Fund.  They asserted 
that 70% escrow account was derived from their litigation efforts and that the 
Settlement Fund was in fact the escrow account.  Yuroks, Jesse Short, Susan 
Masten, and Valerie Reed intervened as co-defendants with the consent of the 
United States to protect the Settlement Fund.  The Yurok and United States 
defendants were successful when the federal court of appeals determined that the 
plaintiffs could not sue the United States for money damages in federal district 
court. 
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• 1991 – The Department of the Interior allocated the Hoopa-Yurok Settlement 
Fund based on Hoopa and Yurok tribal enrollments.  From the $85,979,348.37 
Fund balance, the Hoopa Tribe’s share is determined to be 39.5% or 
$34,006,551.87.  This amount has been provided to the Hoopa Valley Tribe.  The 
balance of the Fund, after withdrawals for payments for buy-outs, and enrollments 
are made, was placed in a Yurok Tribe Trust Fund.  The balance after the Hoopa 
withdrawals and the individual buy-out and enrollment (payment) withdrawals in 
1991-93 in the Yurok Trust Account was $37,819,971.79.  Each individual Yurok 
who received as enrollment check had to waive his/her rights to sue the United 
States for money damages for an unconstitutional taking under the Settlement Act 

• 1993 – Twenty acres of the former Weitchpec Bar Mining Claim near Weitchpec 
was returned to tribal trust due to a surveying problem near Cappell and the end 
of the Reservation line at Weitchpec. 

• 1993 – The Yurok Tribe formally organized and adopted a Constitution under its 
inherent powers of self-governance.  The Department of the Interior recognized 
the Constitution and the Yurok Tribal Council as the governing body of the Yurok 
Tribe. 

• 1994 – The Yurok Tribe assumed responsibility over the management of their 
fisheries from the Bureau of Indian Affairs and the U.S. Fish and Wildlife 
Service. 

• 1996 – Parravano v. Masten affirmed the right of the Yurok and Hoopa Valley 
Tribes to 50% of the harvestable surplus of Klamath River Chinook. 

• 1997- Coho salmon are listed under the Endangered Species Act. 
• 2002 – Klamath Fish Kill. Over 30,000 returning adult fall Chinook salmon die in 

the Lower Klamath River, within the Yurok Reservation as a result of diseases 
caused by low flows and increased water temperatures. The Yurok Culture 
Committee statement on the mass die off: The Yurok Tribe files suit against the 
United States as a result. 

• 2006 – The Yurok Tribe, in a settlement agreement over the 2002 Klamath Fish 
Kill enters into a co-management agreement with the Department of the Interior. 
The Congress set aside funding for disaster relief due to the low populations of 
Klamath River fall Chinook for this year. 

• Today - The Yurok Tribe is currently the largest tribe in California with over 
5,600 members.  The Yurok currently have approximately 3,400 acres of 
unalloted trust land, 350 acres of village reserves and 1,900 acres of trust 
allotments left on the reservation.  This represents less than 10% of the original 
reservation land set-aside for the Yurok people.   Billions of dollars in timber, 
water, fish and minerals have been removed from the lands within the Yurok 
Reservation with little or no support returned to the original inhabitants of the 
land. (petition was filed to list Chinook salmon in the Klamath River noting low 
populations of natural spring and fall Chinook in the Klamath) 
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III. Yurok Traditional Knowledge and the Klamath River 
 
 

                   PREAMBLE OF THE CONSTITUTION OF THE YUROK TRIBE 
                Approved by the Interim Council on November 24, 1993 

 
Our people have always lived on this sacred and wondrous land along the 
Pacific Coast and inland on the Klamath River, since the Spirit People, 
Wo’ge’ made things ready for us and the Creator, Ko-won-no-ekc-on  Ne ka-
nup-ceo, placed us here.  From the beginning, we have followed all the laws 
of the Creator, which became the whole fabric of our tribal sovereignty.  In 
times past and now Yurok people bless the deep river, the tall redwood trees, 
the rocks, the mounds, and the trails.  We pray for the health of all the 
animals, and prudently harvest and manage the great salmon runs and herds 
of deer and elk.  We never waste and use every bit of the salmon, deer, elk, 
sturgeon, eels, seaweed, mussels, candlefish, otters, sea lions, seals, whales, 
and other ocean and river animals.  We also have practiced our stewardship 
of the land in the prairies and forests through controlled burns that improve 
wildlife habitat and enhance the health and growth of the tan oak acorns, 
hazelnuts, pepperwood nuts, berries, grasses and bushes, all of which are 
used and provide materials for baskets, fabrics, and utensils. 

 
For millennia our religion and sovereignty have been pervasive throughout 
all of our traditional villages.  Our intricate way of life requires the use of the 
sweathouse, extensive spiritual training, and sacrifice.  Until recently there 
was little crime, because Yurok law is firm and requires full compensation to 
the family whenever there is an injury or insult.  If there is not agreement as 
to the settlement, a mediator would resolve the dispute.  Our Indian doctors, 
Keg-ae, have cared for our people and treated them when they became ill.  In 
times of difficulty village headmen gather together to resolve problems 
affecting the Yurok Tribe. 

 
Our people have always carried on extensive trade and social relations 
throughout our territory and beyond.  Our commerce includes a monetary 
system based on the use of dentalium shells, Terk-n-term, and other items as 
currency.  The Klamath River was and remains our highway, and we from 
time beginning utilized the river and the ocean in dugout canoes, Alth-
wayoch, carved from the redwood by Yurok craftsmen, masterpieces of 
efficiency and ingenuity and have always been sold or traded to others 
outside the tribe.  Our people come together from many villages to perform 
ceremonial construction of our fish dams, Lohg-en.  Our traditional 
ceremonies -- the Deerskin Dance, Doctor Dance, Jump Dance, Brush Dance, 
Kick Dance, Flower Dance and others  --  have always drawn hundreds, and 
sometimes thousands, of Yuroks and members of neighboring tribes together 
for renewal, healing, and prayer.  We also have always traveled to the North 
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and East to the high mountains on our traditional trails to worship the 
Creator at our sacred sites,  -- Doctor Rock, Chimney Rock, Thklamah (the 
stepping stones for ascent into the sky world), and many others. 

 
This whole land, this Yurok country, stayed in balance, kept that way by our 
good stewardship, hard work, wise laws, and constant prayers to the 
Creator. 

 
Our social and ecological balance, thousands and thousands of years old, was 
shattered by the invasion of the non-Indians.  We lost three-fourths or more 
of our people through unprovoked massacres by vigilantes and the intrusion 
of fatal European diseases.  The introduction of alcohol weakened our social 
structure, as did the forced removal of our children to government boarding 
schools, where many were beaten, punished for speaking their language, and 
denied the right to practice their cultural heritage.  After goldminers 
swarmed over our land we agreed to sign a “Treaty of Peace and Friendship” 
with representatives of the President of the United States in 1851, but the 
United States Senate failed to ratify the treaty.  Then in 1855, the Unites 
States ordered us to be confined on the Klamath River Reserve, created by 
Executive Order (pursuant to the Act of March 3, 1853, 10 Stat. 226, 238) 
within our own territory. 

 
In 1864 a small part of our Ancestral land became a part of the Hoopa Valley 
Indian Reservation which was set apart for Yuroks and other Indians in 
Northern California.  This became known as the 12-mile “Square.”  In 1891, 
a further small part of our Ancestral land was added when “The Extension” 
to the Hoopa Valley Indian Reservation was set aside by executive order 
authorized by the 1864 statute, which created the Hoopa Valley Indian 
Reservation.  This statutory reservation extension extended from the mouth 
of the Klamath River, including the old Klamath River Reserve, about 50 
miles inland and encompassed the river and its bed, along with one mile of 
land on both sides of the river.   

 
But even this small remnant of our ancestral land was not to last for long.  In 
the 1890’s, individual Indians received allotments from tribal land located in 
the Klamath River Reserve portion of the Hoopa Valley Reservation and 
almost all of the remainder of the Reserve was declared “surplus” and 
opened for homesteading by non-Indians.  The forests were logged 
excessively and the wildlife was depleted.  Even the great salmon runs went 
into deep decline due to over-fishing and habitat destruction.  In the mid 
1930’s the State of California attempted illegally to terminate traditional 
fishing by Yurok people, the river’s original --and only --  stewards from 
Bluff Creek to the Pacific Ocean.  Our fishing rights were judicially 
reaffirmed in the 1970’s and the 1980’s after many legal and physical battles.   

 
Throughout the first 140 years of our tribe’s dealings with the United States, 
we never adopted a written form of government.  We had not needed a 
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formal structure and were reluctant to change.  The United States had 
decimated the Yurok population, land base, and natural resources and our 
people were deeply distrustful of the federal government. Yet we, the Yurok 
people, know that this is the time to exercise our inherent tribal sovereignty 
and formally organize under this Constitution.  We do this to provide for the 
administration and governance of the modern Yurok Tribe that has 
emerged, strong and proud, from the tragedies and wrongs of the years since 
the arrival of the non-Indians into our land.  Our sacred and vibrant 
traditions have survived and are now growing stronger and richer each year. 

 
The Yurok Tribe is the largest Indian tribe in California, and, while much 
land has been lost, the spirit of the Creator and our inherent tribal 
sovereignty still thrives in the hearts and minds of our people as well as in the 
strong currents, deep canyons, thick forests, and high mountains of our 
ancestral lands.   

 
Therefore, in order to exercise the inherent sovereignty of the Yurok Tribe, 
we adopt this Constitution in order to: 
 

  1) Preserve forever the survival of our tribe and protect it from forces which 
may threaten its existence; 

 
2) Uphold and protect our tribal sovereignty which has existed from time 
immemorial and  which remains undiminished; 

 
3) Reclaim the tribal land base within the Yurok Reservation and enlarge the 
Reservation boundaries to the maximum extent possible within the ancestral 
lands of our tribe and/or within any compensatory land area; 

 
 4) Preserve and promote our culture, language, and religious beliefs and 

practices, and pass them  on to our children, our grandchildren, and to their 
children and grandchildren, on and on, forever; 

 
5) Provide for the health, education, economy, and social well being of our 
members and future members; 

 
6) Restore, enhance, and manage the tribal fishery, tribal water rights, tribal 
forests, and all other natural resources; and 

   
  7) Insure peace, harmony, and protection of individual human rights among 

our members and among others who may come within the jurisdiction of our 
tribal government. 

 
       (Yurok Tribe Constitution 1993) 
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Yurok Culture and the Klamath River 
 
From time immemorial Yurok people have lived along the Klamath River from the 
mouth of the river up to the Karuk boundary.  Nearly every aspect of Yurok life, 
language, ceremonies, society, and economy, was, and continues to be, bound by the 
river.  The River, being so basic that it has no specific Yurok word designation, is 
euphemistically referred to in its lower stretch as the “Yurok highway”.  At the mouth of 
the River, Yurok also refer to the Klamath River as HeL kik a wroi or “watercourse 
coming from way back in the mountains.”  It is not surprising that Yurok culture reflects 
a strong connection to the riverine environment.  In contemporary times the Klamath 
River is referred to as “the main vein” or  “blood line”  of Yurok People, emphasizing the 
vital importance of the River to Yurok health and survival. 

 
With the steep terrain and temperate rainforest climate of the Klamath-Trinity basin, the 
sun’s rising and setting are not an accurate means of tracking time and direction.  Thus, 
the Yurok have always based time and direction on the Klamath’s flows.  As one Yurok 
elder said, “without this river we would not know who we are, where we’re from or 
where we’re going” (Gates 1996).  Under natural conditions, the rates and sounds of the 
River’s flow tell the Yurok both the season and time of day.  The skill of the Yurok 
fisherman has always been measured by his ability to navigate the Klamath River in the 
dark.  Navigation is not done by the stars or landmarks, but by correlating the location 
and swiftness of the current and back eddy of the River with the sounds that are unique to 
each bend, slick and riffle.  Every feature of water’s movement and characteristics are 
named by the Yurok.  Even when the Yurok are away from the River, they remain 
acutely aware of their location in relation to it, always measuring direction by the River’s 
flow.  For example, it is not uncommon to refer to the burners on a kitchen stove as up or 
down-river burners depending on their position in relation to the River’s flow. 
 
The Yurok’s connection to rivers (particularly the Klamath), and their flows, go far 
beyond time and direction.  Through a long history of observation and inter-generational 
education they have developed an extensive knowledge of rivers, an ability to astutely 
interpret what changes in the river’s flows and ecosystem mean for the Yurok people.  
For example, it is known that the Spring run of salmon will come soon after the budding 
of the thimble berry that grows along the Klamath River.  It is known that willow-root 
basket materials are best gathered in a straight narrow section of the River where a 
flood’s raging waters have scoured the roots.  The Yurok people have developed 
numerous ceremonies that officiate this human connection and communication with all 
these river processes. 
 
A Yurok elder recalls in the 1920's going down the Klamath River in a traditional Yurok 
dugout canoe powered by an outboard motor and guided by his father.  As they 
approached within five miles of the coast they noticed that the River was backed up and 
stagnant because the sand buildup prevented it from flowing out to the ocean.  Prayers 
and offerings were made on the sandbar.  A day later, a spirit guardian represented as a 
large rock granted the request, and the River broke through the sand bar, allowing fish to 
once again enter. 
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The majority of the Yurok cultural sites on the Klamath and Trinity Rivers are traditional 
fishing spots owned by Yurok families.  Fishing spots are locations where there are deep 
holes, significant back eddies and ideal spots to set a net or erect a platform out over the 
river.  Fishing spots can be given, inherited, loaned, leased, hawked and bought and sold 
and were central to the Yurok economy.  Over time, as the rivers’ flows have changed, so 
have the locations of these cultural sites.  With nearby mining activity and dam-impeded 
river flushing, many of these sites have been filled with sediment and are no longer viable 
for fishing. 
 
The Yurok Tribe, and Yurok people prior to the formal organization of the Tribe, fought 
hard to preserve the ability of Yurok Tribal members fish.  The Tribe’s dependence upon 
fish is recognized throughout is history and by the United States when the Yurok and 
prior reservations were created.  The Yurok’s dependence upon fish is well established 
applicable law and  reflected by the fact that approximately 90% of Klamath River fish is 
harvested by the Yurok Tribe.  The Yurok Tribe’s allocation of Klamath River fish is 
80% of the total Klamath River tribal allocation.   
 
 
Yurok Oral History and the Klamath River 
 
There are Yurok stories that reinforce the Yurok belief that the river was created in a 
distinct way in order to provide Yurok people with the best of worlds. For example, 
Wohpekumeu said “let the river run downstream” and that is how the river came to flow 
the direction it does.   In the story No’ots, a young man went out on the river and took his 
paddle and rode about on the river.  That is why it is crooked at Olege’l. 
 
It is clear from Yurok oral history that the River is such an integral part of the Yurok way 
of life that without it the traditions of the Yurok people would be perceived in a radically 
different perspective.  Practically every function of the Yurok way of life is associated to 
the river: The origination of fish, proper methods for taking fish, how the river is to flow, 
death passage ceremonies, locations for fish dams and ceremonies all reflect the bond 
between the river and the Yurok people.  It is essential that the river be maintained at a 
level that provides relevance to the young Yurok mind that hears these stories. 
 

The anthropologist Alfred Kroeber traveled throughout the Yurok’s territory in the early 
1900's interviewing Yurok people and documenting the tribe’s way of life.  Of the 169 
stories which Mr. Kroeber presents in his book Yurok Myths (Kroeber 1978), 77 make 
direct reference to the river.  
 
Among those stories, there are tales of the construction of the fish dams, locations and 
origins of ceremonies held along the river, bad places in the river, where the first salmon 
was created, what one must do with salmon caught at certain locations, how the river 
came to flow the way it does, and death passage on the river.  Much of Yurok knowledge 
and belief about the river and its resources are held in their stories. 
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When the creator, Wohpekumeu, first came to the Klamath and Trinity Rivers, he saw 
that there was no food for the people.  There were only two women who had salmon.  
Wohpekumeu took the salmon from the women and let them go into the River.  
Wohpekumeu said the people would never catch the Great Salmon.  When the Great 
Salmon comes up, he will swim in the middle of the river so he isn’t caught with the nets.  
The Immortals (Woge) only wanted salmon to go up on one side of the river to make sure 
they knew where they could get salmon.  But they never caught anything so they made it 
so the salmon would come up both sides.  A man from the village of Welkwau wanted to 
learn how to fish at the mouth of the River so he went to Kowetsek (the home of the 
salmon) and asked the headman to show him how to harpoon fish.  The headman agreed 
to show the man from Welkwau.  When ‘Nepwo’ (the Great Fish) came through the 
mouth of the river, the headman acted as if he was going to spear it.  He would make 
thrusting motions with his spear but not actually spearing it, at the same time, he was 
praying for more salmon to come up the river.  More salmon came up the river.  The 
headman speared some salmon and the man from Welkwau saw that he handled the fish 
in a particular way.  The headman explained that if salmon was caught at the mouth, a 
man was not to use a wooden club to kill it; he was to use a stone to hit it in the head.  
But upstream from the mouth everyone else would use wooden clubs. If a salmon is 
caught at the mouth it must be buried with only its tail sticking out.  People who use a 
spear to catch fish at the mouth must practice certain medicine before catching salmon.  
The lamprey eel was also made at Kowetsek and there are certain rules one must follow 
when catching them at the Mouth.  This story, as recorded by Kroeber (1978), tells of 
how the reverence for fish and creator provided the Yurok not only with abundance of 
salmon, a place for salmon and people to inhabit (the River), that explains the proper 
etiquette and moral responsibilities of salmon and people. 
 

Among the oral traditions are accounts how the River came to flow the way it does, of 
Yurok ocean travel to the home of salmon, construction of the fish dams, locations and 
origins of ceremonies held along the River, where the first salmon was created, what is 
supposed to be done with salmon when caught at certain locations, and in the proper 
method for transporting a corpse up the River. There are Yurok stories that reinforce the 
Yurok belief that the River was created in a distinct way in order to provide Yurok people 
with the best of worlds. For example, Wohpekumeu said, “let the river run downstream” 
and that is how the River came to flow the direction it does. In the story No’ots, a young 
man went out on the River and took his paddle and rode about on the River.  That is why 
it is crooked at Olege’l. 

 

When the world was made ready for Yurok to inhabit, immortals (woge) who occupied 
the land and River came together for discussion. There was indecision as to whether the 
Yurok people should be taught the knowledge of immortality. It was decided that instead 
the people should know mortality. Those woge who felt sorry for Yurok decided to 
transform into rocks along the River that would help Yurok with the suffering of death.  
The last journey of the deceased involves a boat trip up-river with ritual stops at various 
rocks at the River’s edge. 
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The anthropologist Alfred Kroeber traveled throughout the Yurok territory in the early 
1900’s interviewing various Yurok people and documenting a Yurok way of life.  In 
Yurok Myths (Kroeber, 1978), it is obvious that the River was as important to the people 
from that era as it is to Yurok people now.  Out of the 169 stories in Yurok Myths, there 
are 77 that make direct reference to the River.  Yurok words that name places, plants, 
animals, and things associated with the River are detailed throughout Yurok stories. 

 
When Wesona-me’getoL (the one up-above) created the world, the homes of the 
supernatural and the people were segregated.  The ocean Pish kaL separated the two 
homes. The region on the other side is further divided into tsi’k-tsik-oL the home of 
money, culture hero Wopekamaw’s home, Pulekuk, home of gambling, and the home of 
Koowetsik, the dwelling place of Salmon. Salmon and humans were created to interact 
with one another and accordingly the River was created to provide a zone of interaction.  
There are Yurok stories that reinforce the Yurok belief that the River was created in a 
distinct way in order to provide Yurok people with the best of worlds. For example, 
Wopekamaw said, “let the River run downstream” and that is how the River came to flow 
the direction it does (Kroeber 1978). 
 
The story The Salmon and Koowetsik depicts the location of where the first salmon 
originated (Kroeber 1978).  When Wohpekamaw first came to the Klamath River, he saw 
that there was no food for the people.  There were only two women who had salmon.  
Wohpekamaw took the salmon from the women and let them go.  Wohpekamaw said the 
people would never catch the Great Salmon (Nepwo).  When Nepwo comes up, he will 
swim in the middle of the River so he isn’t caught with the nets.  The Immortals (woge) 
only wanted salmon to go up on one side of the River to make sure they knew where they 
could get salmon.  But they never caught anything so they made it so the salmon would 
come up both sides.  A man from the village of Welkwau (south side of the mouth of the 
Klamath River) wanted to learn how to fish at the mouth of the River so he went to 
Koowetsik and asked the headman to show him how to harpoon fish.  The headman 
agreed to show the man from Welkwau.  When Nepwo came through the mouth of the 
River, the headman acted as if he was going to spear it.  He would make thrusting 
motions with his spear but not actually spearing it, at the same time, he was praying for 
more salmon to come up the River.   
 
These ritual actions demonstrated to Nepwo that Yurok were sincere in the proper 
treatment of salmon and Nepwo informed the other salmon that it was good to come into 
the Klamath River.  More salmon came up the River. The lamprey eel was also made at 
Koowetsik and there are certain rules one must follow when catching them. This Yurok 
story is the explanation for the origin of the first fish ceremony. 
 
In the story Cappel fish dam or Tsurau man, a young man from Tsurai (a Yurok village 
near the present day coastal town of Trinidad) longed to be around people (Kroeber 
1978).  He made a place where he could get woodpecker crests and money ‘OL we-tsik’.   
In order to get those things he would need to wash his hands in certain springs.  While he 
was sitting near the springs, a stick spoke to him and informed the man to build a 
sweathouse.  After the man built the sweathouse, he came back and the stick had turned 
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into a man whose name was Tohstek.  Tohstek told the man to follow certain rules and he 
would become rich and would be able to do anything else he desired.  The man slept in 
the sweathouse and began to dream.  He dreamed of the Deerskin, Jumping, and Brush 
ceremonies and he thought that these are the types of things he wants to see.  He went to 
get wood and when he came back to the sweathouse there were ten wooden trunks.  
Inside the trunks, were all of the things he would need to hold the ceremonies he dreamed 
about.  He traveled up the Klamath River stopping along the way to hold the ceremonies.  
His final destination was Cappell.  When he arrived, the people were in the process of 
building the fish dam but they did not have the proper medicine to finish the dam.  
Tsurau man conducted a ceremony there and the people were able to finish the dam.  The 
headman from Cappell gave Tsurau man his best boat (yoch) so he could return home.  
Every autumn when the Fish Dam was built, Tsurau man traveled up the Klamath River 
to help the people conduct the ceremony.   
 
Fish dams ?umyo? were built to make sure there was enough fish for everybody.  The 
Cappell Dam was of utmost importance because it signified the beginning of the dance 
cycle.  Many stories center around the fish dam and the importance of proper ceremony 
and medicine in its construction and the taking of fish.  One such tale, The Salmon and 
Kowetsek, tells about the time that the Creator, Wohpekumeu, fist came to the Klamath 
and Trinity Rivers, and saw there was no food for the people.  There were only two 
women who had salmon.  Wohpekumeu took the salmon from the women and let them 
go into the river.  He said the people would never catch the Great Salmon.  When the 
Great Salmon comes up the river, he will swim in the middle so he isn’t caught with nets.  
The immortals (Woge) only wanted salmon to go up on one side of the river to make sure 
they knew where they could catch them.  But they never caught anything so they made it 
so the salmon would come up both sides.  A man from the village of Welkwau wanted to 
learn how to fish at the mouth of the river so he went to Kowetsek (the home of the 
salmon) and asked the headman to show him how to harpoon fish.  The headman agreed 
to show the man from Welkwau.  When Nepwo (The Great Fish) came through the mouth 
of the river, the headman acted as if he was going to spear it.  He made thrusting motions 
with his spear without actually spearing it. At the same time, he prayed for more salmon 
to come up the river and more salmon came up the river.  The headman speared some 
salmon and the man from Welkwau saw that he handled the fish in a particular way.  The 
headman explained that if salmon was caught at the mouth, a man was not to use a 
wooden club to kill it, he was to use a stone to hit it in the head.  But upstream from the 
mouth everyone else would use wooden clubs.  If a salmon is caught at the mouth it must 
be buried with only its tail sticking out.  People who use a spear to catch fish at the mouth 
must practice certain medicine before catching salmon.   
 
Another Yurok story depicts a place on the river named Akierger where the immortals 
who used to fish there established a rule that any fish caught in that spot must have its 
eyes taken out and thrown away.  In yet another story, a young man from Tsurau longed 
to be around people.  He made a place where he could get woodpecker crests and money, 
Ol we-tsik. In order to get those things he would need to wash his hands in certain 
springs.  While he was sitting near the springs, a stick spoke to him and informed the man 
to build a sweat house.  After the man built the sweat-house, he came back and the stick 
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turned into a man whose name was Tohstek. Tohstek told the man to follow certain rules 
and he would become rich and would be able to do anything else he desired.  The man 
slept in the sweat-house and began to dream.  He dreamt of the deerskin, Jumping, and 
Brush dances and he thought that these are the types of things he wants to see.  He went 
to get wood and when he came back to the sweat-house there were ten wooden trunks.  
Inside the trunks were all of the things he would need to hold the ceremonies that he had 
dreamt about.  He traveled up the Klamath River stopping along the way to hold the 
ceremonies.  His final destination was Cappell.  When he arrived, the people from 
Cappell were in the process of building the fish dam but they did not have the proper 
medicine to finish the dam.  The headman from Cappell gave Tsurau man his best boat 
(or yoch) so he could return home.  It is said that Tsurau man travels every year to help 
the people dance. 
 
In the story of the Lo’olego Ceremony, a young man from Lo’olego sought to build a fish 
dam, but when asked, the Weitspus people would not help.  They thought he wanted to 
have a ceremony but lacked the regalia to do so.  There was a rock with a hole in it 
located on the river.  The young man went into the hole and didn’t come out for a year.  
When the young man returned, the Weitspus people came to help him build the fish dam.  
When the dam was built, the Weitspus people went downstream to perform the White 
Deerskin Ceremony.  The Lo’olego people had their own deerskin ceremony at Lo’olego.  
This story helps to show that personal sacrifice is respected and is rewarded. 
 
In another story, Kerenit (Chicken Hawk) built his house on top of a large boulder by the 
river at Knetkenolo, which translates as “arrowhead-where fish-weir.”  He built a fish 
dam near the boulder and made a water fall so high that the salmon couldn’t jump over.  
There are holes in the rock that held the posts that can still be seen today.   
 
Several stories with translated titles such as, “Origin of Death” and “Death and 
Purification,” indicate the location of eighteen rocks along the Klamath River which are 
central to the death purification ceremony of the Woge.  Specifically, when the Yurok 
transport a corpse along the River they must speak to the Woge spirits that live in these 
rocks. 
 
There are Yurok stories that reinforce their belief that the River was created in a distinct 
way to provide for the Yurok people.  Wohpekumeu said “let the river run downstream” 
and that is how the River came to flow in the direction it does.  In the Yurok story No’ots, 
a young man went out on the River and took his paddle and rode about the River near 
Olege’l.  This is why it is believed the river is crooked at Olege’l. 
 
It is evident from Yurok oral history that rivers are such an integral part of their way of 
life that without them, their traditions and culture would have little meaning.  The stories 
from which young Yurok learn of their people depend on healthy and vibrant river 
ecosystems for much of their context. These selected oral traditions and corresponding 
ritual practices, of which there are many more, tell of the Yurok reverence for fish and 
creator and if adhered to, provide the Yurok with abundance of salmon, and a place for 
salmon and people to inhabit. 
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How Fish Came to be in the River (as told by Florence Shaughnessy, Yurok and documented by 
Perry 1988): 

 
In the beginning, there was an Indian goddess. They sent her with the first Indians to be 
settled here. They told her to stock the world with whatever she thought our people were 
going to need. So they got all kinds of animals- deer, elk, bear, and all the others. Then 
she took her people down to the beach, and she talked to the god there.  
 
“I have brought the children here because that is going to be their home. This is where 
they shall live.” 
    
“Now” she said, “ I will need help, because along the shore here there is food.” 
 
And he said, “Yes, there is food, but there shall be proper help at the proper time. The 
food that is in the ocean is so delicate that it cannot be exposed for hours like the food 
that goes on land. They are different. You shall have a helper.” 
 
And she said, “Who will my helper be?” 
 
“The moon, The moon shall control the tides.” 
 
And so it was settled who should control the tides. They put the fish down at the mouth, 
the sturgeon and every known fish.  
 
And she said, “The sturgeon shall go far, far up the River until he is trapped, but he shall 
be a strong swimmer. And the salmon, there shall be four kinds of salmon coming in over 
the year. There shall be different species that survive the winter rains. And steelhead. 
And there shall be smaller fish that are seasonal, like the candlefish and surfish. And the 
lamprey eels, they are for variety of the diet.” 
    
Then the sea foods were promised. So we got seaweed, seaboots, crabs, mussels, China 
slippers, clams of all sizes and others. 
 
And so it was that all the fish were named and sent as far as they could go up the river to 
feel the people all along the way. And the people were to follow and have their own 
fishing rocks. They were to look for a place with and eddy and claim that rock. Then they 
would build homes nearby because their food rock would be there, and then they can take 
care of their families.       (Perry 1988:15) 

 

The Yurok people are named and live in relation to the rivers and the sustenance that 
those quality flows provide. Residency, natural and cultural resource sites, ceremonial 
practices, oral history, transportation route, economic and sociological dependence, 
indeed the Yurok identity, are all intricately woven into the ecosystems of the Trinity and 
Klamath Rivers. Of 72 village sites in Yurok ancestral lands, the Yurok continue to live 
upon many of the 44 village sites that line the Klamath and Lower Trinity Rivers. These 
are places where Yurok have been born, lived, fished, gathered, prayed and have been 
buried. 
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Each generation was taught the appropriate respect for each other and everything in the 
Yurok World.  Respect for the River was of particular importance because Yurok and the 
River are intertwined with sustaining the balance of life.  The River is the main stem of 
Yurok life ways.  Nearly every aspect of Yurok life was and continues to be bound to the 
River and surrounding landscapes that are defined by the actions of these waters. Yurok 
people and the River provide important roles in Yurok ceremonies, in defining proper 
methods for treating the deceased, religiously sanctified methods for taking fish at certain 
locations, gathering the necessary plant products for the manufacture of Yurok material 
culture and in maintaining the central transportation route.   
 
A Yurok elder said, “without this river we would not know who we are, where we’re 
from or where we’re going.”  Other Native Americans track directionality based on 
cardinal directions. In a steep riverine environment with a temperate rainforest climate, 
the suns’ rising and setting points are not accurate ways of tracking time and direction. 
Instead, the flow of the river is most essential for telling time and direction. River flow 
rates under natural conditions indicate both seasonality and time of day. The capability to 
estimate time of day and year is enhanced in the estuary where the river is subject to tidal 
fluctuations. A good Yurok boatman is rated by his ability to navigate the River in the 
dark. The boatman does this by correlating the location and swiftness of the current and 
the back eddy of the river in relation to the sound of the river that is uniquely created in 
each bend, slick and riffle of the riverine environment. Every type of unique feature of 
the water’s movement and characteristics are named. Even when away from the water 
directionality is measured by the river flow, requiring people to always know where they 
are in relation to the river. For example it is not uncommon to refer to burners on one side 
of a kitchen stove as up or down-river burners. 
 
Not only are the Rivers’ fluctuations known by characteristics of water content but is also 
know by what the water flows additionally provide Yurok people. For example it is 
known that the spring run of salmon will come soon after the budding of the thimbleberry 
that grows along the Rivers’ courses.  It is know that after a good flooding willow-root 
basket materials are best gathered in a straight narrow section of the river where a flood’s 
raging waters have scoured the roots. After a flood event, specific gravel bars are 
searched for new deposits of granite boulders used for porch rocks in Yurok traditional 
homes. It is known that in a drought year, flooding occurs in the lower portions of the 
River because of sandbar buildup at the mouth of the River. And for all of these natural 
occurrences Yuroks know of appropriate ceremonies that officiate the human 
communication with these river processes. 
 
Various ethnographic sources show a wide diversity and abundance of cultural sites 
located along the River. For example in 1909 the anthropologist Thomas Waterman 
documented 82 various cultural places, 41 rocks of cultural significance, 97 fishing spots, 
and 44 villages all located in the river channel, river flood-plane or just above the high 
water mark. The 82 places are places significant to Yurok history (both historic and 
legendary), ceremony, gathering, and hunting. In addition to these 264 sites, the Yurok 
Tribe Heritage Preservation Office has documented approximately 100 additional sites 
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that were either missed by Waterman or have been established since his early century 
visit to the territories of the Yurok people. 

 

Yurok Traditional Law and the River 
 

Yurok political organization is and has always been very organized.  Traditional political 
organization and the accompanying judicial system was established by Creator’s Law, is 
institutionalized in the Yurok ceremonial system, and the determination of fault and 
compensation occurs in very exacting ways. Yurok Traditional Law operates on 
principles of payment rather than punitive penalty for damages or wrong-doing. This 
traditional system of jurisprudence is interrelated with the harvesting of fish through both 
individual fishing places as well as the annual community construction of the fish dam. 
As these traditional forms of communal fishing, traditional use of the river and traditional 
forms of jurisprudence were disrupted by non-Indian intervention so also did Yuroks 
become involved in the Indian wars of the 1860s and the Yurok fish wars of the1970s. 
Likewise, the traditional and stabilized living patterns were disrupted and Yuroks began 
to shift from permanent dwelling lifestyles (with bi-annual migrations) to multiple and 
migratory dwelling lifestyle. These new lifestyles also led to a change of traditional life 
ways but core Yurok values, particularly in relation to the River and Yurok Traditional 
Law persist: 

 

The Creator placed Yurok people and fish together for reasons of balance and 
longevity. The Yurok have a responsibility for assuring the fish get up the River. These 
reasons are codified as Indian Law, first instructions from the Creator to the Yurok 
People. When the Law is not followed, the balance is not maintained and the fish do 
not return, the River dries up and the Yurok people dwindle away. 

(Yurok Culture Committee 2003) 
 

Traditional Yurok Fishing Law is as follows: 
 

1. Know your family relations. Know where you are related along the river. 
Know the River and its locations, particularly the village name that your 
family is from. 

 
2. Not every Yurok family had/has a fishing place right. 
 
3. Every Yurok has a fishing place right through permission. 

 
4. Permission is gained by asking and being granted the right, with terms 

and conditions.  
 
5. Permission given once is not permission given forever. 
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6. One standard condition is to offer some fish caught at the place where 
permission was granted. 

 
7. Some fishing places are “open” and anyone can fish there. They are open 

on a first-come, first-serve basis. If someone is fishing in an open place 
then the latercomer informs the first party that they want to fish, and 
then they politely wait a day unless they have already caught enough fish, 
then they should make ready to leave. It is polite for the first party to 
provide some fish to those waiting. 

 
8. No fighting on the River, particularly no fighting over fishing places. The 

River is a place to show respect. 
 

9. Do not waste fish; do not take more than what is needed. It is not what 
the River will do for you, it is what you will do for the River. 

 
10. Drift netting can occur anywhere as long as it doesn’t disturb anyone 

else’s fishing place or net set. 
(Yurok Culture Committee 2003) 

 
 
Yurok Language and the Klamath River 
 
 
The Yurok language reflects the intimate connection and relationship between Yurok 
People and the Klamath River. Yurok words that name places, plants, animals and other 
things they associate with the river are detailed throughout their stories.  The importance 
of river resources to their people are captured in Yurok names.   As discussed previously, 
rivers are the mainstream of the Yurok people.  Nearly every aspect of Yurok life, their 
ceremonies, society and economy, was and continues to be bound by the river. Therefore, 
it is not coincidental that the Yurok language and oral history reflect a strong connection 
to the riverine environment.  Yurok knowledge and tradition is handed down and 
preserved from generation to generation in stories.  Stories and the Yurok language are an 
important part of the education received by younger generations. 
 
There are numerous words for all aspects of the River’s characteristics, rate of flow, back 
flows, eddies, boils, riffles and slicks, and color.  Locations and directions are 
linguistically identified in relation to the river.  For example, poh refers to ‘down river’ 
and pech refers to ‘up river’.  This is why the original Yurok word denotating the Yurok 
people is ‘Poh lik lah’ or “down river people.”  Even places away from the river, such as 
the high country, are referenced as “way back from” the River or “heL kau.” It has been 
reported that an elderly Yurok woman referred to her stove burners and knobs as the up-
river and down river burners, effectively aligning the cook, stove, and house in relation to 
the directional flow of the river (Hinton 1994). 
 
Waterman (1920) documents only three cardinal directions in Yurok Geography: ‘up 
river’, ‘down river’, and ‘away from river’. This use of language in Yurok concepts of 
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geography underscores the central role the Klamath River has played in Yurok culture, 
history and cosmology. It also supports the Yurok view of the River as the central 
bloodline for Yurok People. 
 
Language analysis can show the long-term values and emphasis of a people.  For 
example while there is no specific name word for the Klamath River, the word for ‘river’ 
is la yoh, and translates as “to run” in reference to liquids.  Another word for river, 
?ume?wo  is in reference to the fish dams that are placed across the river.  The English 
word ‘salmon’, denoting several types of anadromous fish does not readily translate into 
the Yurok word ‘ne po y’, “that which is eaten.” ‘Ne po y’ denotes more than ‘fish’, but 
also includes connotations of Yurok reverence for a creature that provides sustenance to a 
people and way of life. Thus, ne po y reflects the Yurok reverence for a creature of the 
river and an explicit recognition that it sustains their people and way of life.Yurok places 
are sometimes named after the way the river moves in a particular stretch.   
 
 
Place Names Associated with River 
 
Yurok people have place names for numerous features and locations on the River and 
within their landscape. Yurok places are sometimes named after the way the river moves 
in a particular stretch.  For example the town of ‘Rekwoi” denotes the mouth of the river; 
the town of ‘AyoL’ denotes a wide curve in the River and the town of ‘Olegel’ denotes a 
particularly twisty stretch of the River. 
 
Many of these place-names were documented in T.T. Waterman’s geographical research 
(Waterman 1920). Fishing places had names, rock out crops had names, villages, trails, 
and gathering areas all had Yurok names. Place names were often descriptive, others 
were references to creation stories, or stories about events that had occurred there. The 
number of place names given to locations on and around the river and surrounding 
landscape speak to the intimate relationship between Yurok and their environment, as 
well as their long-term presence within it. 
 
Various ethnographic sources show a wide diversity and abundance of cultural sites 
located along the rivers. For example in 1909 the anthropologist Thomas Waterman 
documented eighty-two various cultural places, forty-one rocks of cultural significance, 
ninety-seven fishing spots, and forty-four villages all located in the river channel, river 
flood-plane or just above the high water mark. The eighty-two places locate places 
significant to Yurok history (both historic and legendary), ceremony, gathering and 
hunting. In addition to these two hundred and sixty-four sites, the Yurok Tribe Heritage 
Preservation Office has documented approximately one hundred additional sites that were 
either missed by Waterman or have been established since his early century visit to the 
territories of the Yurok people. 
 
Many of these place names reflect geographic placement in relation to the River.  For 
example the Yurok center of the world is named Kenek. A place immediately down-river 
from the town of Kenek is named Kenek-pul; ‘pul’ translates as ‘down-river’. A place up 
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the hill from Kenek-pul is named Kenek-pul hi-won; ‘hi-won’ translates as ‘little way up 
hill’. Another town, named Ayolth, denotes a sweeping bend in the River. The village is 
named after that type bend. The Yurok Village of Rekwoi, located at the mouth of the 
Klamath River, translates as “Mouth of the river.” Other examples abound. The word 
‘Yurok’ is a Karuk word for ‘down river’. The Yurok people call them selves Poh-lik 
Lah; translated as ‘down-river people’. Whether the Karuk or Yurok words are used, it is 
very clear that a people are named and identify with the river and its particular place in 
the world. 
 
 
Yurok Traditional Fishing Technology and Use 
 
The technological expertise of Yurok people presents a direct link to how and why tools 
were made.  Specific types of implements or devices were made to fit a particular 
environment and type of fishing.  For example, specific types of nets were made for river 
fishing and other types were made for ocean fishing.  Tools or devices were not made 
simply to take river or ocean resources, but some were created specifically to signify the 
time of sacred ceremonies.  The fixed weir is one such example.  The most important 
Yurok fish weir (dam) is known as the Cappell Fish Dam, which signified the time to 
hold the Deerskin and Jump ceremonies, which in turn insured the abundance of health 
and resources for all the people.  As described in Fishing Among the Indians of 
Northwestern California (Kroeber & Barrett, 12:1960):   

 
The weir was an elaborate structure built in ten named sections by ten 
groups of men, all working under the actual, as well as the ceremonial, 
direction of one formulist.  Each section was built with an enclosure 
provided with a gate, which could be closed when the fish entered.  The 
fish were then easily removed with dip nets.... All told, the full 
ceremonial cycle connected with the Kepel dam covered some fifty to 
sixty days.  It was the most elaborate undertaking of any kind among the 
tribes of this Northwestern California region. 

 

While the Fish Dam allowed for community fishing activities, Yurok fishing technology 
also allows for individual fishing activities.  Landing, lifting, flat, and cylindrical nets are 
used to take a variety of fish.  Trap baskets are used to catch eels.  Mesh size was 
determined by the size of fish taken.  Some nets were equipped with trigger mechanisms 
that trapped incoming fish.  River & ocean going boats, nets hooks, lines, rope, sinkers, 
bait, harpoons, clubs fishing baskets and carrying baskets are just some of the 
technological adaptations employed by the Yurok to assist in the taking of fish. 
 
One of the most important technological advancements of Yurok culture is the 
construction of river and ocean goings canoes.  Canoes, or yoch, were carved from 
selected redwood trees. The ocean going Yurok canoe was from 30 to 40 feet in length, 
six to eight feet in width and three feet deep.  It could haul up to five tons of cargo 
(usually seal carcasses) and was customarily paddled by five to 20 paddlers and an 
oarsman who steered the boat from the back.  The oarsman was also the headman or, 
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poyweson, who had the financial and persuasive background to coordinate ocean-going 
expeditions.  There are historic accounts of expeditions traveling 180 miles along the 
coast (Powers 1871, Gould 1968). Canoes were also used for gathering, fishing, and 
hunting and general travel along the River.  River canoes average from 16 to 20 feet in 
length and are three to four feet in width. Canoes were customarily paddled and/or 
pushed with a long pole.   
 
In proto-historic times canoes were also rigged with sails. The double ender canoe was 
introduced for travel on the estuary near the mouth of the River. Double ender canoes 
introduced by Yurok carvers in the early 20th century are easier to make and could be 
adapted to the outboard motor. As redwood logs and access to suitable logs for making a 
traditional Yurok canoe decreased, the Yurok utilized non-traditional boats to continue 
their use of and travel on the River. As the motorboat was introduced to the Klamath 
River, motors were also adapted to fit onto traditional canoes.  More recently, modern 
aluminum boats have been designed specifically for use on the Klamath River, these are 
often referred to as “Klamath River Sleds” because their design allows them to travel 
well in various River depths and currents. Today the best boatmen of the Lower Klamath 
River, utilizing various watercraft, are predominately Yurok. 
 
Specialized methods for harvesting fish and eel from the River were utilized to maximize 
the success of fishing at different localities on the river. Specific attributes of the river, 
riffles, shallows, eddies, falls, deep pools, and creeks each had unique attributes for 
which the Yurok developed specialized equipment or fishing methods to ensure a 
successful harvest: 

 
Riffles: harpoons and gaffs were used along with specialized traps. 
 
Shallows: fish weirs were often built in these areas, with impounding pens for 
spearing, dip netting, gaffing and trapping. Kepel fish dam was in one of these 
areas on the Klamath. 
 
Eddies: platform fishing with triggered lifting nets were used in these areas. 
 
Falls or cascades: plunge nets, traps, harpoons, and gaffs were used to harvest fish 
that were trapped below these natural river features. 
 
Deep pools: diving, bow and arrow, snaring, poisoning and sturgeon riding were 
used in these still and deep areas of the river. 
 
Creeks, streams and tributaries: short fish weirs, basket traps, and hook and line 
fishing techniques were common in these areas.  
 
Lamprey were harvested by use of lifting nets, dip nets, and basketry eel traps, 
gaffs and hand catching in certain areas. (Kroeber and Barrett 1960:8) 
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Fishing techniques were highly specialized to take advantage of specific characteristics of 
river morphology, as well as species behavior in their annual migration up the Klamath 
River. The importance of these river resources for Yurok people, and other Klamath 
River tribes is evident in the complex fishing methods, schedules, rituals and the use of 
specialized equipment and technique for each species. (Kroeber and Barrett 1960:8) 
 

Traditional Fishing and Gathering 
 
The river is lined with numerous fishing and gathering sites. A detailed discussion of 
Yurok Fishing Places is provided in Chapter V.   The river is also lined with numerous 
gathering areas associated with plants adapted to flow levels of the river.  Various plants 
are used as food and material to make ceremonial regalia, baskets, cloths, houses, boats, 
nets, and other everyday household utensils.  For example it is well known that a specific 
type of willow root is best gathered in long narrow stretches of the river where the rivers 
scouring effect exposes the material sought. There are also places along the river where 
weavers traditionally meet to avoid the hot summer sun and weave together. 
 
A wide variety of plants, for food, materials, and medicines were gathered along the 
riparian zone of the Klamath. Numerous species of berries grew along the banks of the 
River. Plants and roots used for basketry were collected along the River and along 
tributaries. Plants used for medicines and ceremonies grew along the riparian zone and 
were gathered for specific purposes by medicine women and ceremonialists (Curtis 
1924). Resource areas used for gathering plants for food and materials were often owned 
by families or individuals. Driftwood along the river, root-gathering areas, seed gathering 
areas, tobacco plots were resources that were owned by families and individuals (Pilling 
1978:147). 
 

The Lower Klamath River, and most of Yurok ancestral territory occupies a discrete 
botanical niche, commonly referred to as the Oregon Biotic Province. In addition to 
containing unique species which do not occur anywhere else in North America (for 
example, California coastal redwoods), the groups that occupy this unique botanical 
niche share a common culture, and traditional subsistence pattern that is not shared with 
their neighbors who reside outside of this biotic region. Culturally significant plants for 
foods, medicines and arts are shared by the distinct Indian tribes that occupy this region 
and are part of the common culture that is defined by the Klamath River (Mead 1971:48-
49). Yurok share a common forest type with their Karuk and Hupa neighbors, primarily 
mixed evergreen forest and coniferous forest even if the range and percentage of this type 
varies between groups (Mead 1971:97). 

 
According to Mead, Yurok used over 13 species of plants in basketry, both in the 
construction and design of a basket. Four plants were used as dyes for basket materials 
(Mead 1971:64). Mead further identifies six different stems, and kinds of roots, and one 
type of leaf used in Yurok basketry (Mead 1971:66). Many of these roots and stems were 
gathered within the floodplain of the River, along the shore or from the exposed banks. 
Based upon the common use of plants for medicines, food and materials, Mead 
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concluded that the common culture areas for the region included a grouping of Yurok, 
Hupa and Karuk even though each group represented a different language family (Mead 
1971:71). 
 

Willow was used for many purposes and was often collected along the river. It’s roots 
and shoots were used for basketry. It’s leaves were used as medicine in myth times 
(Curtis 1924:174). Willow was used as a primary basketry material, particularly up river. 
It can be used interchangeably with hazel for the foundation of the basket. High quality 
willow shoots were generated every year within the floodplain of the river due to the fact 
that peak flows would remove the previous year’s growth and stimulate new shoots in the 
spring, which are the most desirable for basketry (O’Neale 1995:16) 
 
Spruce roots were primarily gathered near the mouth of the River and along the coast. 
They were traded upriver for basketry material for bear grass, black fern, and hazel 
(O’Neale 1995:17). The primary body material for a basket is spruce root (Picea 
sitchensis). This was gathered by digging out the root and cutting it in lengths of two to 
three feet. They are then split, while still soft, into broad, flat bands, and then split again 
to the desired size. These are woven over a frame of hazel (Corylus) sticks to form the 
basket (Merriam 1967:170). Spruce roots are often gathered on exposed riverbanks.  
 
 
Traditional Trade and Exchange 
 
 
Trade between upriver and downriver Yurok and between River Yurok and Coastal 
Yurok was a common practice that enabled the exchange of desired food items between 
localities. Shellfish, seaweed and surf fish from the coast were traded for salmon, 
sturgeon, and lamprey from the river. Salmon caught and dried near the mouth of the 
River were sought by upriver Yurok because of the better flavor provided by the extra fat, 
which the fish lose as they migrate upstream. These patterns of trade and exchange 
existed prior to European contact, and persist in present day Yurok society (Perry 
1988:13). 
 
One of the primary indicators of trade and exchange both on the River, and up the coast, 
was the importance of shell money, or dentalia in Yurok society. Yurok men would often 
have a special tattoo on their forearm for the sole purpose of measuring lengths of 
dentalium. These shells are indicative of wide trade and exchange because they 
originated offshore of Vancouver Island.  The use of dentalia as currency on the Klamath 
River beyond Yurok territory indicates the trade networks along the river were quite 
extensive (Davis 1963:7). 

 
Other common trade goods exchanged between Yurok and their upriver neighbors, the 
Karuk and the Shasta included obsidian, coastal shells such as Olivella, clam, mussel and 
abalone, tobacco seeds, juniper beads, white deerskins, woodpecker scalps, sugar pin 
nuts, elk antler, baskets, redwood canoes, acorns, salt, and seaweed (Davis 1963:49-50).  
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IV. Yurok Resources of Cultural and Religious Significance 
 
 
“The River is the lifeline of the Indian people. We depend on the fish, depend on eels, 
sturgeon.  In his lifetime, as an Indian person, going to school, come out to our 
freedom. River is medicine to him. He can feel lousy as hell and go out on the River 
and come back feeling good. Gives strength, knowing this is mine; this is where I live, 
where I’m born. This is where my roots are.” 
      (Yurok Elder Walt McCovey Jr. 2003) 
 
 
All the natural resources associated with the Klamath River have cultural significance to 
Yurok People. The fish, aquatic life, water and numerous riparian plant and riverine 
species are relied upon for a range of uses: subsistence, economic, ceremonial, medicinal 
and recreational. All are aspects of Yurok culture and lifeways. Most of these traditional 
practices are still practiced today, even if by a fewer number of Yurok than in pre-
Contact times. Previous sections of this report have already documented many of the 
traditions and uses of the River and its resources and the importance of these uses and 
traditional practices for cultural identity, transmission and survival. As stated n the quote 
above, and by numerous Yurok: the River is the “Blood line” of the Yurok People. For 
this reason all the resources it provides remain resources of cultural and religious 
significance to the Yurok Tribe. 
 
That the River remains integral to Yurok Culture and life ways is reflected in many 
aspects of contemporary Yurok life. Traditional ceremonies, that either never stopped or 
were restored in recent decades, are the Brush Dance, Jump Dance, White Deerskin 
Dance, and Boat Dance Ceremonies.  All four ceremonies must be conducted in close 
proximity to the River and the cultural and ceremonial significance of these Ceremonies 
are linked directly to the River and include practices within the Ceremony that require 
direct exposure to the River, including bathing and drinking of River water.  The First 
Salmon ceremony and the Cappell Fish Dam are currently not practiced but there is 
interest within the ceremonial community in restoring all Yurok Ceremonies.   The Yurok 
ritual of taking the deceased up river to the death purification rocks is still practiced for 
those Yurok buried in the traditional fashion. 
 

Yurok culture has recently had a resurgence of the traditional stick games, a ceremonial 
sport that combines aspects of wrestling and lacrosse.  The playing fields are constructed 
on sandy beaches along the river during the summer months and often in conjunction 
with the Brush dance ceremony. Aspects of all Yurok ceremonies require interaction and 
even immersion in the River and require high water quality to be practiced with integrity 
and also the health and wellbeing of ceremonial practitioners. 

 
Traditional gathering continues, primarily by contemporary basket weavers and medicine 
people and despite the increasingly difficult task of finding adequate plant population of 
good quality.  Increased restrictions on accessing private and federal properties, increased 
timber production, and increased use of herbicides and pesticides have all limited the 
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traditional gatherers’ access to suitable and desired species and have impeded efforts to 
revitalize traditional weaving. Willows, alders, ferns and other cultural plants used for 
basketry and medicines were traditionally harvested along the river bar where the 
materials were considered to be of highest quality for use. Decreased flows have impaired 
and adversely impacted many traditional gathering areas due to low flows, less scouring, 
and build up of gravel and cobbles along the Lower Klamath. Traditional users still 
access these areas for these plants and materials, but the availability of suitable materials 
has declined since the dams were constructed. 

 

Yurok Ceremonial Uses of the Klamath River 
 

This previous chapter of this report has already documented some of the rich Yurok 
ceremonial and cultural traditions associated with the Klamath River. All Yurok 
ceremonies involve the River and require high water quality as part of ceremonial 
activities. 

 

As previously reported in Chpater V, Yurok oral history identifies a time before the 
world is as it is. In this time, the wo’gey lived in Yurok lands. There was a constant 
struggle to keep the world balanced upon the water. “Knowing that this would be so, 
before they left the wo’gey instructed certain people in what to do to put the world back 
in balance when the weight of human violations grew too great for it” (Buckley 
2002:214). These instructions are the world renewal ceremonies that are held between 
villages on ceremonial grounds of Yurok, Karuk and Hupa alike. It is a common culture 
and a common ceremonial cycle that connect the people along the River in the past, 
present and future (Buckley 2002). Traditional Yurok Ceremonies included the First 
Salmon Ceremony, The Cappell Fish Dam Ceremony, the Brush Dance Ceremony, the 
White Deerskin and Boat Dance Ceremonies, and the Jump Dance Ceremony. Of these 
Ceremonies the Brush Dance Ceremony, the White Deerskin and Boat Dance 
Ceremonies, and the Jump Dance Ceremony are still practiced today. There is growing 
interest within the tribal community to restore all traditional Yurok ceremonies as part of 
cultural revival and cultural restoration efforts undertaken to heal the spiritual, social and 
psychological trauma experienced during the past 160 years.  

 

Many of the items made and used in Yurok Ceremonies come from the River 
environment. Baskets made of plant materials collected at the water’s edge are used to 
hold food and ceremonial medicine.  Acorns, cooked in the baskets, are converted to a 
nourishing mush that is rendered by placing several hot rocks (cooking rocks), gathered 
off of specific river bars, into the acorn flour and water that is placed into the baskets.  
Regalia that adorn the ceremonialists is constructed out of various plant and animal 
products that the riverine environment provides.  Ceremonial bathing in the River and its 
tributary creeks is a requirement for some of the participants.  Ceremonialists also 
prepare themselves by listening to the River’s sounds. While many guests today arrive by 
car, many more arrive by traditional transportation: boats.  
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In the early Spring, the first salmon to enter the Klamath River was speared and ritually 
eaten by medicine men.  This event traditionally signified the beginning of the fishing 
season for the Yurok.  The ritual also marked the scheduling of the construction of the 
fish dam at Cappell located thirty-three miles from the river’s mouth on the Pacific.  The 
fish dam was constructed in conjunction with ceremony and sanctified the taking, 
distribution and consumption of salmon.  Salmon are ritually managed to assure that the 
Yurok people are all provided for, that up-river people are assured a percentage of the 
fishery and that enough fish are allowed to re-populate the species.  While there still 
remains a general reverence for salmon, without proper ceremony a strong belief prevails 
that the salmon will not return in sufficient numbers.  All other ceremonies were 
scheduled after the fish dam construction ceremony took place.  The Yurok have many 
ceremonies in common with the Hupa such as the Jump ceremony and the White 
Deerskin ceremony.  An integrated part of the White Deerskin Ceremony is the Boat 
Dance Ceremony.  The River is central to all these ceremonies. 
 
The Brush Dance held in many of the traditional village sites along the Klamath River, 
requires the proper scenic river qualities and the availability of river resources.  As a 
brush dance unfolds over a four day period it attests to the wealth that the riverine 
environment provides.  Baskets made of plant materials collected at the water’s edge are 
used to hold food and ceremonial medicine.  Acorns, cooked in the baskets, are converted 
into a nourishing mush that is rendered by placing special hot rocks gathered off of 
specific river bars into the acorn flour and water placed in the baskets.  Regalia that 
adorns the dancers are constructed out of the various plant and animal products that the 
riverine environment provides.  Ceremonial bathing in the River and its tributary creeks 
is a requirement for some Dance participants.  Ceremonialists also prepare themselves by 
listening to the River’s sounds.  While many guests today arrive by car, many more arrive 
by the traditional transportation method: boats.  
 
Just as children coming into the Yurok world are introduced in various ways to the rivers 
and the culture that surrounds their people’s riverine way of life, so do the elderly depart 
from this world via the river and its features.  Rocks located in the Klamath and Trinity 
Rivers and at their edges are seen as spirit people who guide Yurok knowledge 
concerning proper burial procedures.  The deceased’s last worldly journey is a boat ride 
up-river.  At each of eighteen rocks from the mouth up to Slate Creek and up the Trinity, 
various burial rites and proscriptions are observed to assure the best departure for the 
deceased as well as those that remain in this world.  There are several rocks in the mid-
section of the rivers that contain rare petroglyphs giving instructions from the Creator to 
the Yurok people.  One such instruction is a warning that when the rivers stop flowing it 
will mark the end of the Yurok world.  Accordingly, some elders have prophecised that 
the manipulation of flows by damming represents the beginning of the end for the Yurok. 
 
 
The White Deerskin Ceremony is held to thank the Earth and Creator for continued 
sustenance. An important component of Yurok Ceremonial life is the Boat Dance.  In this 
ceremony, several boats filled with ceremonialists in full regalia traveled down river, 
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making a ceremonial crossing. The ceremonialists thank the River for continuing to flow 
and providing the pulse of life that sustains the Yurok world. The Boat Dance requires 
adequate flows of water in the River at particular times of the year. This is still true 
today. Therefore, diverting the water chokes the life out of the Klamath River 
environment. Currently the Tribes have to call the Bureau of Reclamation (BOR) and 
request an increase in water flows in order to have the Boat Dance during the White 
Deerskin Ceremony. 
 
 
Klamath River Water  
 
The Klamath River has always been the central feature of Yurok identity, cultural, 
spiritual and economic life. Integral to that relationship is water quality. Traditional 
Yurok ceremonial activities require high water quality due to ritual practices requiring 
immersion and even ingestion of Klamath River water.  A healthy river is required for a 
healthy Tribe, as articulated by multiple respondents in the Yurok Tribe’s 2006 Healthy 
River, Healthy People Traditional Foods Survey (Yurok Tribe Environmental Program 
2006). Water quality issues on the Klamath River, including toxic algal blooms, have 
severely impacted many Yurok activities on and around the River, with many 
respondents indicating they stayed away from the River the summers of 2005-2010 out of 
concerns over public health warnings on recurring annual toxic algal blooms within the 
watershed. Water from the River is central to many traditional Yurok activities and 
ceremonies. Gathering of basketry plants and medicine plants is done along the shores, 
requiring one to wade in the river while following the shoreline. Similarly fishing, 
accessing fishing places, gillnetting, and dipnetting expose fishers to splashing water and 
frequent immersion. Eeling is done from the shoreline near areas of high, splashing water 
and rapid currents. In all cases the possibility and frequency of exposure to River water is 
extremely high. As a result, Native American people who utilize the River for harvesting 
or gathering resources have a higher risk of exposure to any toxins in the water than 
many other users of the same watershed. Tribal members remain very concerned about 
the toxic algae and other persistent toxins that may be entering the watershed from 
upstream sources. Degrading water quality not only has a disproportionate adverse 
impact on downstream tribes and tribal trust resources, but also on cultural activities. The 
River plays a central role in Yurok ceremonial life and as such water quality and quantity 
have a direct and significant impact on Yurok ceremonial and religious practices. 
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V. Yurok Fishing Sites and Fishing Rights  
 
 
“Most Indian people had fishing spots. They have a right to fish, sometimes it’s handed 
down through relations. You can give a fishing place to someone else….Tradition gives 
people the right to do things. They can say this is what we’ve done for years and years. 
Tracing back generations and generations, this is what makes us strong culturally. 
Hold onto the old ways. Stick with family fishing holes” 
      (Yurok Elder Glenn Moore Sr. 2003) 
 
 
 
Fishing Places 
 
 
Fishing places have always been considered real property in Yurok culture. The primary 
form of fishing was using a dip net in a deep hole or eddy that would form naturally 
behind a large rock or boulder in the River. A scaffold or platform would be built to 
access the fishing hole, and are called in Yurok, “kworl”. Fishing places were considered 
to be owned by individuals or families. They could be sold, traded, or passed on to others. 
Agreements for fishing places were not made in writing, but were all verbal. The person 
giving would let it be known that the person could fish there. The owner of a fishing 
place could grant permission to others, families and others, to fish there. People were 
allowed to use the fishing hole of someone else as long as they offered it to you. The 
value of the fishing hole would be based upon its productivity, how many fish could be 
caught there in terms of Indian money (dentalia). The value of the fishing place would 
fluctuate depending on its condition as it would be impacted by annual river flows that 
could cause gravel or silt to alter its productivity (Waterman 1920:219). Several 
individuals might own a fishing place, which they used in rotation for one or more days 
according to their share of ownership in the site. Establishing a new fishing place, or 
fishing below an existing hole was not allowed. Ownership of existing fishing places was 
an economic matter, allowing for sale, trade or inheritance. This strict management of 
fishing places guaranteed the value and the viability of existing fishing places owned by 
individuals, groups, or families (Bearss 1969:3). 
 
A fishing place can be a place where there is good river access, a deep hole, or good back 
eddy allows for fish to rest on the way up-river. Fishing places are designated fishing 
areas on the river, a pool, a rock, and eddy.  Often times large projecting river rocks both 
provide such a place for fish and a place where Yurok fishermen can build scaffolds that 
allow for the establishment of fish netting areas.  Fishing places are a form of real 
property in Yurok culture. Fishing places can be owned; by individuals, families, or a 
group of individuals. Fishing places are borrowed, leased, inherited and bought and sold.  
If shared, each owner has a right to fish there. Some ownership rights at fishing places 
depend on species of fish caught, salmon, eels, or sturgeon. Others depend on the water 
level, with individuals owning the right to fish at that place if the River is below or above 
a certain level. Ownership of a fishing place is not necessarily linked to ownership of 
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adjacent property, as individuals who live away from the River can have ownership in a 
fishing place. Some fishing places are abandoned during times when the productivity of a 
particular place was poor (Waterman 1920:219). Yurok people still recognize this 
traditional form of resource management and use on the River. Families and individuals 
continue to use and own rights to fishing places on the River. An entire traditional 
etiquette and jurisprudence has been developed to regulate the orderly taking of fish. 
 

 
Fishing places could be shared between individuals who negotiated turns and shared 
equipment. A very good fishing place might be owned by five to ten men, who would 
rotate days and times of day to fish. Others fishing places were owned by one person for 
salmon, and another person for eel or sturgeon. Another fishing place might be owned to 
a certain water level, with one owning the right to fish when the water was above or 
below a certain level. Some fishing places might be abandoned due to siltation or some 
other factor that made it undesirable. If left abandoned so long that the owner was 
forgotten it could be claimed by a new owner. The Yurok word for that kind of fishing 
place is “weq sisiik”. It was generally accepted in Yurok culture that all fishing places 
along the river were owned by individuals, families or groups of individuals who had the 
primary right fish there (Waterman 1920:220). 

 
Waterman (1920) documented a total of 94 Yurok fishing places on the Klamath River. 
Each of these sites had a name and an identified owner or owners. The distribution of 
these sites on Waterman’s maps indicate a gap in his own field data as he notes only one 
fishing site existing down river of Turip, near the mouth at Rekwoi. Contemporary 
ethnographic information, as well as oral history indicates that there are numerous Yurok 
fishing sites between Rekwoi and Turip that were not included in Waterman’s inventory. 
Instead his field data appears to have been collected for areas upriver from Turip with the 
majority recorded between Cappell Creek and Weistpus at the mouth of the Trinity River.  

 
While fishing places were owned, those who did not have a fishing place could work for 
the owner in exchange for some of the fish caught there. In this way it was possible for 
all Yurok to participate in the annual fishing season, and receive a share of the harvest, 
even if they did not possess a fishing place of their own (Roberts 1932:287). 
 
The best fishing places on the River were privately owned by single individuals, or a 
group of individuals who rotated fishing at a specific location. Fishing places were 
recognized as personal property and could be sold, given away or passed on by 
inheritance. Fishing rights on the River extended beyond the Yurok who lived in river 
villages. For instance, Yurok who lived in coastal villages away from the River were still 
recognized as having ownership of fishing sites on the river. (Kroeber and Barrett 
1960:3) 
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Fish Camps 
 
Fish camps on the Klamath River are necessary in order for Indian fishers to take 
advantage of their fishing rights at the mouth of the River during the commercial fishing 
season. Many Yurok travel from upriver villages to participate in the annual commercial 
fishing season. Fish camps are temporary campsites where families stay during this time. 
Fish camps are places for people to gather, socialize, share stories, and prepare for the 
next day’s catch (Perry 1988:14).  

 
When Indian commercial fishing resumed on the Klamath in 1987, Indian fishing could 
only occur between 7:00 pm to 7:00 am. This meant nets had to be checked, and fishers 
had to stay up all night in order to pull in nets and clean and prepare their catch. 
Once7:00 am came around, Indian fishers had to remove their nets to allow for 
recreational fishing. When the night’s work was complete, Indian fishers would sleep 
during the day and then prepare for the next night’s work (Perry 1988:14-15). 
 
Yurok fish camps on the Klamath continue to be both a social and economic enterprise. 
Fish camps are temporary camps that are used annually for the purpose of commercial 
and subsistence fishing on the river. They are strong indicators of a river-based economy. 
During the salmon runs on the river, these places are utilized by individuals and families. 
Yurok fish camps are primarily located near the most productive fishing locations, such 
as Dad’s Fish Camp on the south bank, near the mouth of the River (Bearss 1969:14). 
 
 
Historic Commercial Fishery 
 
The first non-Indian commercial fishery for Klamath and Trinity chinook was established 
in 1876 on the lower Klamath River.  The first cannery was started at Requa in the late 
1880's.  While non-Indian settlement and commercial fishing in the region began to erode 
the Yurok’s ability to live in their traditional ways, they adapted as best as they could to 
the new economic opportunities that were created (Bearss 1969).  The canneries 
themselves were not owned by the tribes; however, all of the fish reaching the canneries 
was being supplied by Indians since they were the only ones permitted access to the in-
river fishery. 
 
The peak of salmon canning on the Klamath took place in 1912 - 1915.  In 1912 it is 
estimated that 141,000 salmon were canned.  Local Indians were not only employed to 
harvest the fish but also performed most of the work at the canneries.  With little 
regulation or coordination of in-River and particularly, ocean fishing activities, the 
Klamath and Trinity River stocks were fished to the limit during the first several decades 
of the 20th century.  In 1933, the State of California, opting to halt the precipitous decline 
of both rivers’ fisheries as a result of fishing, mining, logging, and farming, banned the 
use of gill-nets on the lower 20 miles of the Klamath (even for subsistence fishing), 
closed the canneries and prohibited the sale of river-caught salmon.  This had severe 
implications for the tribes, as they were increasingly dependent on the economic 
opportunities provided by their fishery resources.  The tribes resisted the Fish & Game 
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restrictions, the issue coming to a head in the 1960s and 70s when on several occasions 
Hupa and Yurok tribal members were cited for violations of the Code and armed 
confrontations narrowly averted (USFWS et al 2000). 
 
 
Indian Reserved Rights 
 
By first creating reservations “for Indian Purposes,” the United States sought to provide 
the Hoopa Valley and Yurok tribes with the opportunity to remain mostly self-sufficient, 
exercise their rights as sovereigns and maintain their traditional ways-of-life.1  Implicit in 
this objective was an expectation that the federal government would protect the tribes and 
the resources they retained (a protection that extended beyond reservation borders).  The 
prerogative of tribes to continue to utilize resources as did their ancestors has long been 
recognized as an application of their inherent sovereign powers and aboriginal rights, not 
a privilege bestowed upon them by the Federal Government; an Indian treaty is “not a 
grant of rights to the Indians, but a grant of rights from them.”2  Therefore, any right not 
explicitly terminated by treaty or federal statue is considered reserved for a tribe.  This 
basic principle of Indian law is called the “reserved rights” doctrine and has important 
implications in any action, such as the proposed Trinity River Restoration, which may 
affect tribal access to resources (USFWS et al 2000). 
 
Yurok Fishing Rights 
 
The fishing rights of the Yurok Tribe are well-established as a matter of federal law.  The 
Yurok Reservation, created pursuant to an 1855 act of Congress, was established within the 
Yurok Tribe's aboriginal homeland primarily to provide a territory in which the Tribe's 
fishing-based culture and way of life could thrive and continue to exist.  This fact has been 
recognized repeatedly since the Reservation was established -- by the Departments of the 
Interior and Commerce, the United States Supreme Court, the lower federal courts, and the 
California courts.  See, e.g., Mattz v. Arnett, 412 U.S. 481, 487 (1973); Donnelly v. United 
States, 228 U.S. 243, 259 (1913); Parravano v. Masten, 70 F.3d 539, 545-46 (9th Cir. 
1995), cert. denied, 116 S. Ct. 2546 (1996); Blake v. Arnett, 663 F.2d 906, 909 (9th Cir. 
1981).  As Justice Blackmun observed in Mattz v. Arnett, the original Klamath River 
Reservation, the precursor to the current Yurok Reservation, "abounded in salmon and other 
fish" and was in all ways "ideally suited for the Yuroks."  412 U.S. at 487. 
  
The Yurok Tribe’s right to take fish on the Klamath River is protected and guaranteed by 
federal law.  The Ninth Circuit Court of Appeals confirmed that the executive orders that 
created the Yurok Reservation vested the Yurok Tribe with "federally reserved fishing 
rights."  Parravano v. Masten, 70 F.3d 539, 541 (9th Cir. 1995), cert, denied, 518 U.S. 1016 

                                                 
1 Pevar, Stephan L., The Rights of Indians and Tribes, Second Edition, 1992. Chapter 

2. 

2 U.S. v. Winans,198 U.S. 371 (1905). 
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(1996).  The same court has aptly observed that the salmon fishery of the Yurok Tribe is 
"not much less necessary to the existence of the Indians than the atmosphere they breathed."  
Blake v. Arnett, supra, at 909.  The Solicitor of the Department of the Interior has 
determined that the Yurok Tribe is entitled to a sufficient quantity of fish to support a 
moderate standard of living, or 50% of the Klamath fishery harvest in any given year, 
whichever is less.  Memorandum from Solicitor to Secretary of the Interior, No. M-36979, 
October 4, 1993.  The right includes fishing for subsistence, commercial and cultural 
purposes.  As the court in Parravano noted, the purpose of the Yurok Reservation was to 
enable the Yurok people to continue their fishing way of life.  The River and its fish are 
undeniably the cultural heart of the Yurok people.     
 
In 1969, the State of California’s  jurisdiction over Indian fishing was challenged in court 
by Raymond Mattz a Yurok fisherman who had his gill nets taken from him by State 
officials when he tried to fish on the lower Klamath.  Mr. Mattz asserted that as an 
enrolled member of the Yurok Tribe, State law does not apply since he was fishing in 
“Indian Country”.  While he lost his case in two lower courts, the Supreme Court 
reversed the decision in Mattz v. Arnett, 412 US 481 in 1973 (See Appendix B). 
 
Nonetheless, it was not until 1977, that the Department of Interior reaffirmed the right of 
Indians of the reservations to sell fish and reopened the lower Klamath to Indian gill-net 
subsistence and commercial fishing.  Interior’s action was based in large part on the First 
District Court’s  decision in Arnett v. 5 Gill Nets that effectively overturned state 
regulation of on-Reservation Indian fishing.  Shortly thereafter, in August of 1978, 
Interior placed a “Conservation Moratorium” on the Indian commercial fishery (in an 
effort to satisfy spawner escapement goals in the Klamath River drainage during 
anticipated low run years). 
 
In 1977 and early 1978 more than 140 Indian fishermen sold salmon harvested from the 
Klamath River (includes Trinity River stock).  Following implementation of the 
Moratorium a relatively small number of Indian’s continued to sell fish, claiming the 
Moratorium infringed upon their fishing rights and unfairly and inequitably allocated the 
Rivers’ fishery resources between ocean-based and Indian fisheries.  This led to several 
armed confrontations (USFWS et al 2000). 
 
During the nine years that Indian in-river commercial fishing was restricted for 
“conservation” purposes, 1978 through 1986, both in-river and off-shore non-Indian 
fishermen landed an average of 140,130 Klamath origin chinook per year for commercial 
and recreational purposes, while the Indians harvested an average of 20,660 chinook 
annually (Pierce, 1990).  
 

Once the Moratorium was lifted in 1987, the tribes increased their fishing in accordance 
with stock abundance projections made in that year and the following two years, 1988 
and 1989.  More recently, tribal subsistence fishing has been severely limited, and 
commercial operations mostly non-existent, due to low numbers of fish.  This has had a 
significant impact on the economic situation of the tribes.  In 1993, the Department of the 
Interior concluded that the Pacific Fishery Management Council’s ocean harvest 
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regulations had not met fishery conservation requirements and thus adversely impacted 
the tribes’ in-river fisheries.  During that same year, Interior’s Solicitor’s’s office 
reaffirmed the fishing rights of the tribes and fixed their share of the harvestable 
Klamath-Trinity basin salmon fishery at an amount, sufficient to support a moderate 
standard of living or 50%  (Solicitor 1993) (See Appendix C). 
 
Ocean commercial fisherman subsequently sued the Secretaries of Commerce and 
Interior claiming that the Solicitor’s decision had forced them to reduce their harvest, and 
thus, that their harvest rights under the Magnuson Fishery Management and Conservation 
Act had been violated.  This suit was settled in 1995, when the U.S. 9th Circuit Court of 
Appeals ruled in Commerce’s favor, finding that under the Magnuson Act the 
government can implement regulations which affect coastal fishing if the objective is to 
meet the purposes of other applicable law, such as its trustee obligation to protect tribal 
fishing rights. 
 
Salmon, steelhead, sturgeon and lamprey that spawn and migrate up the Klamath river, 
pass through the Yurok Reservation and are harvested in tribal fisheries.  The fishing 
traditions of these tribes stem from practices that far predate the arrival of non-Indians.  
Accordingly, when the U.S. established what are today the Hoopa Valley and Yurok 
Indian Reservations on the Trinity and lower Klamath Rivers, it reserved for the benefit 
of the Indian tribes of those reservations a right to the fish resources in the rivers running 
through them (Whipple, Cannery, 1933).  The U.S. has long recognized the right of the 
tribes of the Klamath-Trinity basin to fish.  To protect those rights, the Federal 
Government has a responsibility to ensure that sufficient fish are produced and available 
to meet certain of its trust obligations to the respective tribes  (USFWS et al 2000). 
 
Today, the reserved fishing right includes the right to harvest quantities of fish that the 
Indians require to maintain a moderate standard of living.  It is a vested property right 
held in trust by the United States for the benefit of the Indians that has been 
acknowledged and confirmed by the executive, legislative and judiciary branches of the 
Federal Government in a number of authorities including:  1) Opinion of the Solicitor of 
the Department of the Interior (Opinion M-36979 (October 4, 1993, see Appendix); 2) 
The Central Valley Project Improvement Act, Public Law 102-575  3406 (b) (23); and 3)  
Parravano v. Babbitt and Brown, 837 F. Supp. 1034 (N.D. Calif. 1993); 861 F. Supp. 914 
(N.D. Calif. 1994); affirmed 70 F.3d 539 (9th Cir. 1995);  cert. Denied 1996 WL 79843  
116 S.Ct 2546 (June 24, 1996).  It cannot be supplanted by state or Federal regulation. 
 
The above referenced 1993 Solicitor’s opinion: 1) reaffirm the historic and legal basis of 
the reserved fishing rights of the tribes of the Klamath-Trinity region, 2) acknowledge the 
Federal Government’s cognizance of the importance of fish to these Indians at the time it 
first established reservations on their behalf, 3) fixes the tribes’ salmonid fishing rights at 
50% of the harvestable surplus of salmonid stocks, 4) recognizes that under the current 
depleted condition of the fishery, a 50% allocation does not adequately meet the tribes’ 
needs, and 5) argues that it is the degree of the Hoopa Valley and Yurok dependence on 
fisheries at the time their reservation’s were first created or expanded, and not the tribes’ 
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specific uses of the fish, that is relevant in determining their present day fishing rights  
(USFWS et al 2000). 
 
The Yurok Tribe, and Yurok people prior to the formal organization of the Tribe, fought 
hard to preserve the ability of Yurok Tribal members fish.  The Tribe’s dependence upon 
fish is recognized throughout is history and by the United States when the Yurok and 
prior reservations were created.  The Yurok’s dependence upon fish is well established 
applicable law and  reflected by the fact that approximately 90% of Klamath River fish is 
harvested by the Yurok Tribe.  The Yurok Tribe’s allocation of Klamath River fish is 
80% of the total Klamath River tribal allocation.   
 
 
Reserved Water Rights 
 
In addition to fish, the tribes have reserved rights to water.  The concept of reserved 
rights in general, and Indian reserved water rights specifically, originated just after the 
start of the 20th century with Winters v. United States, 207 U.S. 564 (1908).  The ruling 
in this case, commonly referred to as the Winters Doctrine, states that when the Federal 
Government established a reservation, it implicitly reserved a quantity of water necessary 
to fulfill the purposes of said reservation (that the government would not create a 
reservation, and Indians accept a permanent area for their home that would be useless 
without sufficient water).  Generally, all original documents related to the establishment 
of reservations -- treaty, executive order or statute -- indicate, at a minimum, that the 
purpose of the reservation is to provide a “permanent home” for the tribe(s) in question.  
Some reservations were established with the general objective that the Indians become 
civilized.   In cases where reservations have been created with specific language stating 
or implying reserved fishing, gathering or other rights, Winters has been interpreted to 
mean that adequate water supplies for these purposes have been reserved (even in 
addition to more general uses -- see U.S. v. Adair, 723 F.2dd 1410 [9th Cir. 1983]).  
 
The Department of Interior Solicitor’s office and the Courts have continuously  
reaffirmed these rights with respect to Bureau of Reclamation activities, stating that, 
“Reclamation is obligated to ensure that project operations not interfere with the Tribes’ 
senior water rights.  This is dictated by the doctrine of prior appropriations as well as 
Reclamation’s trust responsibility to protect tribal trust resources” (Solicitor’s Opinion, 
July 25, 1995,).  Furthermore, the Solicitor notes that the Secretary of Interior, “through 
Reclamation, must operate reclamation projects consistent with vested, fairly implied 
senior Indian water rights” (Solicitor’s Memorandum Jan 9,1997) (USFWS et al 2000) 
 
 
The Salmon Resource 
 
Salmon far exceeds other resources in its importance to the diet and cultures of the Hoopa 
Valley, Yurok and other tribes who have historically lived in the Klamath-Trinity basin 
(Swezey & Heizer, 1977; Warburton & Endert, 1966).  The Supreme Court in U.S. v. 
Winans, 198 U.S. 371, 381 (1905) recognized the primary importance of salmon to these 



 54

tribes when they concluded that access to the fisheries was “not much less necessary to 
the existence of the Indians than the atmosphere they breathed” (Kroeber, 1960).   The 
abundance of salmon has always been an important measure of tribal well-being -- where 
feasting is not simply an exercise in eating, but has deep rooted connections to the vitality 
of the Earth and a traditional connotation of community health (Gunther, 1926).   The 
timing and cycle of many tribal societal, religious and economic activities were made to 
closely coincide with the seasonal and geographic variations in fish runs, particularly the 
arrival of the first salmon (USFWS et al 2000). 
 
Despite variations in the size of the semi-annual runs, in times past, the tribes could 
typically procure enough salmon for their people. The abundance of fish once supported 
by the region’s rivers is well documented, with stories that recount the challenge of 
fording the Trinity, and even Klamath River, because the salmon runs were so thick.  It is 
estimated that prior to non-Indian settlement along California’s North Coast, the region’s 
Indians consumed over 2 million pounds of salmon annually from runs which are 
believed to have exceeded ½ a million fish (EIS Indian Fishing Regulations, 1985).  
Fishing by the Hupa and Yurok had one of the highest yield-to-effort ratios (i.e. was the 
most efficient) of any subsistence undertaking in all of North America (Swezey & Heizer, 
1977).  This was due not only to the abundance of fish, but the various fishing techniques 
developed by both tribes (USFWS et al 2000). 
 
The continual bounty of salmon (as well as steelhead, sturgeon, lamprey  and other fish 
species) available to the region’s tribes prior to European settlement, has not been 
attributed to sparse human population or poor fishing technology, but management.  
These cultures have always recognized the potential humans have for damaging 
ecosystems.  They also strongly believe that man can be sustained by nature if properly 
stewarded and revered by him; that nature’s health is ultimately expressed through the 
resources it provides. Consequently, the tribes developed  remarkably sophisticated and 
environmentally sensitive fishery management practices and shared a strong spirit of 
cooperation in their use of the region’s fishery resources.  In this manner, they minimized 
their impact on the fishery, and in some cases, enhanced its productivity.  For example, 
salmon runs historically were protected by a very strict series of laws and traditional 
mores prohibiting over fishing and ensuring that only the amount needed by tribal 
communities was taken.  Laws also served to guarantee that upstream people received a 
fair share of the salmon, and most importantly, that weir gates (e.g., fish dams) were kept 
opened for extended periods during harvest time to insure that adequate numbers of 
salmon could reach their spawning grounds.  Other management activities included the 
clearing of smaller tributaries to facilitate fish migration.  Furthermore, the tribes heeded 
tales that warn against eating too much and wasting food lest it run out and a belief 
system that states the salmon will be withheld if abused or mistreated (Lewis 1994).  
Such proscriptions continue to be voiced today by tribal elders (USFWS et al 2000). 
 
During the pre-Euro-American contact period, fisheries were an essential part of the 
economy of the region’s tribes.  The sharing, trading, and consumption of fish was so 
important that fishing places were acquired as property.  Fish were also used for 
commercial purposes, and were traded in substantial volume.  Northwest California 
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Indians have been catching salmon for trade with other tribes since time immemorial.3 
Trade enabled them to acquire food, raw materials, and manufactured goods.  The trade, 
which involved both necessities and luxuries of native life, existed because of the 
variation in available local resources.  Food preservation methods were developed which 
allowed fish to be stored throughout the year and transported over great distances.  It was 
tribal custom to take fish for food and commerce efficiently and without damaging the 
continued existence of the species.  Today still, salmon continues to represent an 
important economic resource for the Klamath River tribes (USFWS et al 2000). 
 
 
Yurok  Cultural Resources 
 
The inseparable relationship of the Yurok people with the environment and resources 
provided by the rivers of the Klamath-Trinity basin cannot be overemphasized. The 
Klamath River is a vital natural resource which is the foundation of Yurok social and 
cultural way of life. At its most basic level, the River has always been a source for food 
and other necessities of daily life. The River also provides basket materials, fish net 
materials, and  a means of transportation.  Even rocks from the river are used by Yurok 
people to practice their cultural ways. The Yurok River is traveled during religious 
ceremonies and in recreational activities, it is integral to the Yurok language and its oral 
tradition and truly represents the binding force of their community. Yurok use of the 
River developed over a long period of time as evidenced by the complexity of their 
religious ceremonies and practices. In aboriginal times, religious practices were 
integrated with fisheries management. 
 
The Yurok have many traditional dances and ceremonies which they have long practiced 
along the banks of the Klamath and Trinity Rivers.  The Yurok’s ceremonial way-of-life 
has greatly suffered with the deterioration of the region’s rivers.  The Yurok have always 
depended on the Klamath and Trinity Rivers and the sustenance that their flows provide, 
they name themselves after the rivers and much of their universe is defined in terms of 
their physical relation to rivers.  Residency, natural and cultural resource sites, 
ceremonial practices, oral history, transportation routes, economic and sociological 
resources, indeed the Yurok identity, are all intricately woven into the ecosystems of the 
Klamath and Trinity Rivers.  Yurok continue to live upon some of the forty-four village 
sites that line the Klamath and lower Trinity Rivers.  These are places where Yurok have 
lived, fished, gathered, prayed and have been buried for countless centuries  (USFWS et 
al 2000). 
 
 

                                                 
3 U.S. v. McCovey reaffirmed Yurok Fisherman’s rights to sell fish off the reservation. 
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VI. Yurok Beneficial Uses of the Klamath River and Tributaries 
 
 
“The River is part of life. No river, no life. God put it there for us, the people, to use. If 
people don’t use it right, it’s gone. It was a place for everyone. The River is there to 
supply food to the people who need it. We wouldn’t be here without the River. I don’t 
know how they figure the are going to get the water back [in the river system]. Who has 
the water? It is natural to have high water in the winter. I can’t see anything bad about 
it. It is an act of nature”. 
      (Yurok Elder Billy Wilson, 2003) 
 
 
 
“The River is our life. Our life revolved around the River. For our own subsistence, 
our own person, later for business, kept our families for year round. We depended on 
the River for survival. Without the River, you don’t have the fish. The River needs to be 
taken care of”. 
      (Yurok Elder Fawn Morris, 2003) 
 
 
 
“The Klamath River has provided the River Yurok people with food salmon, eels, 
candle fish, sturgeon and also transportation, eels, roots for basket materials and also 
willow sticks for basket materials.” 
    (Yurok Tribal  Member Survey Respondent 2006) 
 
 
 
“I grew up and lived in and around the Yurok Reservation (ceremonial – social – 
cultural) for the first 31 years of my life.  I have hunted with my family for deer and 
other wildlife, all of my life.  I have gathered everything: acorns, berries, teas, 
plants/medicine mushrooms, all the resources I have used throughout my life time, 
Basked materials – ferns, willow, Redwood and spruce roots, bear grass, hazel stick, 
mosses, chitum bark. Salmon is our family’s life blood – it provides (food) nourishment 
all year round.  We fresh canned, smoked and canned smoked fish, even the heads and 
tails, heart and other inner parts are eaten.  The backbone is dried and used for soup in 
the winter.  Fish guts used to fertilize (food) gardens.  The Redwood trees that grow on 
my family allotments depend on the Klamath River for water.  The Klamath River is 
the heart and veins of our watershed – the web of life on which the tribe depends and 
for what we our, Yurok!  Down River People!  It is what our circle is: What we live, we 
eat, and sing songs about.”   
    (Yurok Tribal  Member Survey Respondent 2006) 
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The California North Coast Regional Water Quality Control Board has established both 
Native American Cultural and Subsistence Beneficial Uses for the Klamath River and its 
tributaries. In 2006, Klamath River tribes participated in an Environmental Justice Pilot 
Project with the State Water Resources Control Board that served to help provide data on 
these Beneficial Uses in terms of types of uses and also times of the year during which 
these Beneficial Uses occur. In 2006 a proposal prepared by the Tribes (Karuk, Yurok, 
Hoopa) stated: 
 

The Klamath Basin Tribes working with the State Water Resources Control Board 
propose an Environment Justice Pilot Project for the Klamath River Watershed.   
This project seeks to restore Klamath River water resource health for the 
protection, restoration, and enforcement of Native American Cultural and 
Traditional Subsistence Beneficial Uses. 

 
The need for such a pilot project is clear.  Water quality- based Environmental 
Justice issues of special concern are:  

 
(1) that the tributaries, lakes, wetlands and the main stem of the Klamath 

River continue to benefit the Klamath River Basin tribes through 
traditional economic, subsistence, commercial, and ceremonial uses; 

(2) that Native American Cultural and Traditional Subsistence Beneficial 
Uses, including ceremonial and religious uses of the river, subsistence 
fishing  and other continued traditional cultural uses can and must be 
restored and protected. 

(3) that tribal cultural, social, and physical health  can be improved through 
State Water Board programs designed to restore water quality within the 
Klamath River Basin. 

 
In order to address the significant water quality issues, the Klamath Basin Tribes 
have determined that the primary goal of this EJ Pilot Project is to uphold all 
regulatory parameters for Native American Cultural and Traditional Subsistence 
Beneficial Uses per the SWRCB North Coast Region Basin Plan: 

 
   

The basis for the discussion of beneficial water uses, which follows,  
is Section 13050(f) of California's Porter-Cologne Water Quality Control  
Act, which states:  

 
"Beneficial uses" of the waters of the state that may be protected against  
water quality degradation include, but are not necessarily limited to, 
domestic, municipal, agricultural, and industrial supply; power generation; 
recreation; aesthetic enjoyment; navigation; and preservation and 
enhancement of fish, wildlife, and other aquatic resources or preserves. An 
essential part of a water quality control plan is an assessment of the 
beneficial uses, which are to be designated and protected…. 
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Protection will be afforded to the present and potential beneficial uses of  
waters of the North Coast Region as designated….The beneficial uses of  
any specifically identified water body generally apply to all its 
tributaries…. 
 

  Water quality standards are adopted to protect public health or welfare,  
enhance the quality of water, and serve the purposes of the Clean Water 
Act (as defined in Sections 101(a)(2), and 303(c) of the Act). Water 
quality standards consist of 1) designated beneficial uses; 2) the water 
quality objectives to protect those designated uses; 3) implementation of 
the Federal and State policies for antidegradation; and 4) general policies 
for application and implementation…. 

 
 

Established and adopted Beneficial Uses for the SWRCB North Coast Region that 
are of particular importance to Klamath Basin Tribes include but are not limited 
to: 

 
Native American Culture (CUL) Uses of water that support  
the cultural and/or traditional rights of indigenous  
people such as subsistence fishing and shellfish gathering, basket weaving 
and jewelry material collection,  navigation to traditional ceremonial 
locations, and ceremonial uses. 

 
Subsistence Fishing (FISH) Uses of water that support subsistence 
fishing. 

 
The SWRCB EJ Pilot Project for Klamath Basin Tribes should be devoted to 
assisting each Tribe in asserting regulatory enforcement of tribally-determined 
water quality criteria for these Beneficial Uses as they relate to SWRCB policies 
and actions for the Klamath River Basin. 

      
It is important to recognize that each tribe has its own unique history, culture, and 
status relative to federal recognition, retained rights, and sovereignty.  
Participation in this project does not represent a waiver of sovereignty or any 
rights for any tribe, nor does it establish any additional rights for any tribe. 

 
In a final 2006 Scope of Work prepared by the California State Water Quality Control 
Board as part of the pilot project the tribes stated: 

The State and Regional Water Boards are engaged in a number of activities to 
prevent further degradation to the Klamath River and its tributaries and to restore 
the health, habitat and beneficial uses of the river. 

The Klamath River and its tributaries are listed as impaired on the Federal Clean 
Water Act (CWA) Section 303(d) list. The Regional Water Board has adopted 
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Total Maximum Daily Loads (TMDLs) including Action Plans to restore the 
water quality and beneficial uses of Scott, Shasta, and Salmon River watersheds, 
and is in the process of developing TMDLs for the main stem Klamath River. 

 
A TMDL is a framework for assessing the condition of a watershed, evaluating 
the factors that contribute to water quality problems in the watershed, and for 
developing a plan to restore healthy water quality conditions. There are five 
general objectives of a TMDL:  

 
  

 1. To assess the condition of a waterbody, and determine/confirm cause(s) / 
source(s) of stress.  

 2. To quantify the sources of the pollutant or stressor.  
 3. To determine how much of a particular pollutant or stressor a waterbody can 

handle and still meet desired conditions.  
 4. To identify whether and how much the different sources need to be reduced in 

order to support desired conditions.  
      5. To develop a plan which, when implemented, will restore waterbody    
      health.  
 

The Klamath River is listed as impaired due to low dissolved oxygen, high water 
temperature and nutrient concentrations.  The Water Quality Control Plan for the 
North Coast Region (Basin Plan) designates the following beneficial uses to one 
or more hydrologic areas or sub-areas of the Klamath River: 

 
 Municipal Water Supply (MUN)  
 Water Contact Recreation (REC-1) 
 Non-Contact Water Recreation (REC-2) 
 Cold Freshwater Habitat (COLD) 
 Spawning, Reproduction or Early Development (SPWN) 
 Migration of Aquatic Organisms (MIGR) 
 Rare, Threatened or Endangered Species (RARE) 
 Commercial and Sport Fishing (COMM) 
 Native American Cultural (CUL) 
 Subsistence Fishing (FISH) 
 Wildlife Habitat (WILD) 
 Marine Habitat (MAR) 
 Navigation (NAV) 
 Shellfish Harvesting (SHELL) 
 Aquaculture (AQUA) 
 Agricultural Supply (AGR) 
 Industrial Supply (IND) 
 Industrial Process Supply (PRO) 
 Groundwater Recharge (GWR) 
 Freshwater Replenishment (FRSH) 
 Hydropower Generation (POW) 
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In addition to beneficial uses related to the cold water fishery (COLD, SPAWN, 
MIGR) and drinking water (MUN); the Native American Cultural (CUL) use and 
the Subsistence Fishing (FISH) use are extremely important to the Klamath Basin 
Tribes (Tribes). The Regional Water Board added the CUL and FISH beneficial 
uses during a Basin Plan update in June 2003.  This was done to specifically 
acknowledge reliance by the Tribes on fish to provide most of the protein in their 
diet and the extreme importance of high-quality water to their culture, spirituality 
and their economy. 

The North Coast Basin Plan defines the Native American Cultural (CUL) and 
Subsistence Fishing (FISH) uses as follows. 

Native American Culture (CUL) Uses of water that support the cultural and/or 
traditional rights of indigenous people such as subsistence fishing and shellfish 
gathering, basket weaving and jewelry material collection, navigation to 
traditional ceremonial locations, and ceremonial uses.  

 
Subsistence Fishing (FISH) Uses of water that support subsistence fishing. 

 
At the time the CUL use was added to the Basin Plan, the Regional Water Board 
staff did not have adequate information with which to support the designation of 
the use for all of the waterbodies in the region as existing or potential. Thus, staff 
did the best they could with the designations using the information submitted by 
approximately five tribes in the Region.  For this reason the CUL designations are 
not complete in the beneficial use table found within the Basin Plan.  There are 
many other waterbodies where the CUL use very likely exists or existed 
historically (potential).  The Regional Water Board plans to update these 
beneficial use designations at their earliest opportunity.   

 
In addition, Regional Water Board staff had originally proposed to add 
subsistence fishing to the Commercial and Sport Fishing use definition.  
However, at the adoption hearing for the Beneficial Use Amendment, the State 
Water Board stated that they preferred not to change the statewide definition of 
this use, but instead agreed to add a separate beneficial use entitled “Subsistence 
Fishing” (FISH).  Because this use was adopted separately, the Regional Water 
Board was unable to designate this use to any specific waterbody at the time of 
adoption.  This use is known to exist or existed historically (potential) in many 
waterbodies, including the Klamath River, and will be designated during the next 
update of the Beneficial Use Chapter of the Basin Plan.  

 
Existing uses are those uses, which were attained in a waterbody on or after 
November 28, 1975. Existing uses cannot be removed or modified unless a use 
requiring more stringent criteria is added. However, a use requiring more 
stringent criteria can always be added because doing so reflects the goal of further 
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improvement of water quality.  Biological data, human use statistics, and/or 
professional experience is used to document the existing uses. 

 
Waterbodies may have potential beneficial uses established for any of the 
following reasons: 1) the use existed prior to November 28, 1975, but is not 
currently being attained; 2) plans already exist to put the water to that use; 3) 
conditions make such future use likely; 4) the water has been identified as a 
potential source of drinking water based on the quality and quantity available (see 
Sources of Drinking Water Policy, in Appendix 7); 5) existing water quality does 
not support these uses, but remedial measures may lead to attainment in the future 
or 6) there is insufficient information to support the use as existing, however, the 
potential for the use exists and upon future review, the potential designation may 
be re-designated as existing. 

 
The CUL use is designated as an existing as well as a potential beneficial use in 
the Basin Plan and as such, must be protected and if impaired, must be restored.  
As stated above, existing uses cannot be removed using a use attainability 
analysis (UAA). 

 
It is imperative that the beneficial use designations in the Basin Plan be updated to 
reflect existing and potential CUL and FISH beneficial uses so that water quality 
necessary to protect these uses can be restored and maintained as required by the 
federal Clean Water Act and the state Porter Cologne Water Quality Control Act. 

 
 
Under the project described above, the Yurok Tribe Environmental Program (Sloan and 
McConnell 2007) collected data on Yurok Beneficial Uses of the Klamath River and its 
tributaries. This work continued in 2008 under a California Environmental Justice Grant 
(Sloan and McConnell 2009) and documented that Yurok traditional uses of the Klamath 
River and its tributaries is extensive and continual, spanning through most months of the 
year. The following tables present information both on types of uses and times of year 
during which these uses occur within the Yurok community.
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YUROK TRIBE CULTURAL USES OF THE KLAMATH RIVER & TRIBUTARIES  

 
Codes used in table:   1 = Main stem Klamath only,   2 = Tributaries only,     3 = Main stem AND Tributaries 

 
USES: 

CEREMONIAL 
January February March April May June July August September October November December 

Plants 3 3 3 3 3 3 3 3 3 3 3 NO 
Fish 3 3 3 1 1 1 1 1 1 1 1 NO 
Fishing 3 3 3 3 3 3 3 3 3 3 3 NO 
Water-drinking, 
steaming, cooking  

2 2 2 2 2 2 2 2 2 2 2 2 

Rocks 3 3 3 3 3 3 3 3 3 3 3 NO 
Bathing      3 3 3 3 3 3  
Boating 3 3 3 3 3 3 3 3 3 3 3 3 
Wildlife 3 3 3 3 3 3 3 3 3 3 3 3 
River & Trail 
Access 3 3 3 3 3 3 3 3 3 3 3 3 

Training 3 3 3 3 3 3 3 3 3 3 3 3 
Swimming      3 3 3 3 3  NO 
Prayer/Meditation 3 3 3 3 3 3 3 3 3 3 3 NO 



 63

 
YUROK TRIBE CULTURAL USES OF THE KLAMATH RIVER & TRIBUTARIES  

 

Codes used in table:   1 = Main stem Klamath only,   2 = Tributaries only,     3 = Main stem AND 
Tributaries 
 
USES: 
 

ACTIVITIES January February March April May June July August September October November December 
Plants 3 3 3 3 3 3 3 3 3 3 3 NO 
Water-drinking, 
steaming, cooking 2 2 2 2 2 2 2 2 2 2 2 2 

Rocks 3 3 3 3 3 3 3 3 3 3 3 NO 
Bathing 3 3 3 3 3 3 3 3 3 3 3 3 
Boating 1 1 1 1 1 1 1 1 1 1 1 1 
River & Trail 
Access 3 3 3 3 3 3 3 3 3 3 3 3 

Training 3 3 3 3 3 3 3 3 3 3 3 3 
Swimming      3 3 3 3 3   
Washing 3 3 3 3 3 3 3 3 3 3 3 3 
Meditiation 3 3 3 3 3 3 3 3 3 3 3 3 
Wood Gathering 3 3 3 3 3 3 3 3 3 3 3 3 
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YUROK TRIBE CULTURAL USES OF THE KLAMATH RIVER & TRIBUTARIES  
 

Codes used in table:   1 = Main stem Klamath only,   2 = Tributaries only,     3 = Main stem AND Tributaries
 

USES: 
 

BASKETRY January February March April May June July August September October November December 
Roots 3 3 3 3 3 3 3 3 3 3 3 NO 
Sticks 3 3 3 3 3 3 3 3 3 3 3 NO 
River & Trail 
Access 3 3 3 3 3 3 3 3 3 3 3 NO 

Plants    3 3 3 3 3 3 3  NO 
 
 
 

JEWELRY January February March April May June July August September October November December 
   3 3 3 3 3 3 3 3 3  
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YUROK TRIBE CULTURAL USES OF THE KLAMATH RIVER & TRIBUTARIES  

 
Codes used in table:   1 = Main stem Klamath only,   2 = Tributaries only,     3 = Main stem AND Tributaries

 
USES: 
 

SUBSISTENCE January February March April May June July August September October November December 
Plants    3 3 3      NO 
Fishing 3 1 1 1 1 1 1 1 1 1 1 NO 
Eeling 1 1 1 1 1       NO 
Shellfish      1 1 1    NO 
Water-drinking, 
steaming, cooking 2 2 2 2 2 2 2 2 2 2 2 2 

Wildlife 3 3 3 3 3 3 3 3 3 3 3 NO 
River & Trail Access 3 3 3 3 3 3 3 3 3 3 3 3 
Food Preparation 2 2 2 2 2 2 2 2 2 2 2 2 
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Yurok Tribe Cultural Uses of the Klamath River & Tributaries  
 

CEREMONIAL 
Pathways of Exposure  

Plants Gathering, walking in streams & river side, cooking, cleaning, soaking, exposure to water when dispensing of 
medicinal plants, water often taken to ceremonies and used with plants for medicine  

Fish Catching is the same as subsistence, fish for ceremonial use is fresh, contact with fish during preparation  
Fishing Same as subsistence, contact with water nearly constant 
Water-drinking, 
steaming, cooking  

Water often taken to the site of ceremony and used in various ways including cleansing, cooking, preparation, drinking, landscaping 
(packing sand down),  

Rocks Steaming, sweating, cooking, gathering on river and creek banks, exposure to water while walking to pick up 
rocks.   

Bathing Bathing before, during and after ceremonies and sweats, exposure to water while immersed.   
Boating Getting in and out of boat, splashing, paddling, accidentally falling in, boat capsizing  
Wildlife Walking during hunting for wildlife, cleaning, wildlife drank the water, otter, sea lion, ducks  
River & Trail 
Access Splashing while walking near and in waterways, trail often cross tributaries or run along side waterways.   

Training Swimming, diving, bathing after training 
Swimming Immersion in waterways, splashing, possibly swallowing water during swimming 
Prayer/Meditation Sitting on riverbank, feet in water 
Fish dam Full body immersion during construction, use of dam after construction, and deconstruction 
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Yurok Tribe Cultural Uses of the Klamath River & Tributaries  
 
 
ACTIVITIES Pathways of Exposure  
Plants Gathering in and near waterways, walking to gather plants, cleaning, cooking, steaming, rinsing, wading in 

waterways to gather plants,   
Water-
drinking, 
steaming, 
cooking 

Drinking water from tributaries, using water to cook and clean, steaming, used to rinse food and eating utensils, 
water used in camps for multiple purposes  

Rocks Rocks gathered from banks of waterways, often time coming in contact with the water while gathering, either by 
splashing or wading.  The rocks gathered have been in contact with the water, as well as rinsed in the water.  

Rocks are then used to cook and prepare either medicine or food.   
Bathing Daily bathing in river or tributaries, either by immersion, rinsing or splashing. Direct contact with skin and body 
Boating Getting in and out of boat, splashing while moving and paddling, putting in and taking boat out of water. As a 

result of being on the water there is constant contact with the water.  Bailing of water from boat. 
River & Trail 
Access 

The trails often cross paths with waterways or are around, run along side. Contact by wading, splashing. Also 
when traveling the trails the waterway is used for cooling down and drinking 

Training Swimming, immersion in water, bathing, and diving. 
Swimming Full body immersion, splashing, wading, playing near and in the waterways 
Washing Washing of baskets, utensils, food, rocks, and plants. Washing hands, face, feet, and other body parts.  Water used 

through out the day to wash various things, constant contact with water.   
Meditation Same as ceremonial 
Wood 
Gathering 

Gathering wood from the banks of the river, splashing. Traveling to gather wood, having to go through or wade in 
the shallows of the water to get to the wood.  Also possibility that wood has been exposed to the water at some 

point.  Winter gathering involvesthe use of a boat to gather wood that is floating downstream  
Tanning hides Placing of hides in creek 
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Yurok Tribe Cultural Uses of the Klamath River & Tributaries  
 
 
BASKETRY Pathways of Exposure 
Roots Having to dig near the water for roots. Wading in water to get the roots.  Constant exposure of water on hands 

to gather.  Also the cleaning and preparing the roots for use.  Soaking the roots for flexibility 
Sticks Gathering near tributaries and river could possibly put one in contact with the water. Cleaning and soaking of 

the sticks to make them usable.   
River & Trail 
Access Wading to get to the resource. Crossing tributaries and river while gathering basket materials. 

Plants Gathering plants near waterways, having to travel to the plant location puts one in contact with waterways.  
Also the preparation and cleaning of plants uses water from river and tributaries.  The soaking of plant material 

for flexibility uses water from the river and tributaries.   
Weaving Women would often gather in groups near a tributary.  The placing of a wet stick or root in the mouth while 

weaving. 
 
 
 
JEWELRY Pathways of Exposure 
Shells Gathering from the streams and river. Wading to gather resource.  Also preparation of use of the shells requires 

them to be cleaned in the waterways.  Dipping of shell (abalone) in water while grinding  
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Yurok Tribe Cultural Uses of the Klamath River & Tributaries  
 
 
SUBSISTENCE Pathways of Exposure  
Plants  The gathering plants in and near streams and rivers, cleaning and rinsing. Preparation, cooking, soaking, 

steaming… 
Fishing Getting in and out of the boat, Setting and pulling the net.  Hands and arms continuously in the water while 

checking the net and removing fish.  Cleaning the fish with water, using the water for slush tanks for storage, 
wading in the water, splashing from fish, boat moving and dropping the anchor.  Trigger net for salmon and 

sturgeon 
Eeling Setting and checking eel baskets in the water ways.  Hooking eels by wading and exposing feet, legs, hands and 

arms to the water.  `Scraping’ eels from rocks at Coon Creek and Smokers Falls.  Trigger net and dip net.  
Cleaning eels and preparing them.   

Shellfish Immersion in the water to gather, cleaning and preparation of freshwater clams. 
Water-
drinking, 
steaming, 
cooking 

Drinking water directly from tributaries, using water to cook and clean food and items used for food 
preparation.  Water used for multi purposes in the kitchen with preparing all foods.   

Wildlife Wildlife caught in and near waterways.  Water used to clean and prepare wildlife for consumption.   Geese, 
ducks, mudhens  

River & Trail 
Access The trails used to gather and prepare subsistence food are in direct or indirect contact with the waterways.   

Food 
Preparation 

Water is used directly and indirectly with food preparation.  Used for gathering, cooking, steaming, boiling, 
cleaning, and multiple uses in all food preparation.   
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VII. Environmental Justice 
 
 
“I was born and raised on the River.  My life is woven with the river and its fish and people.  If 
the River is sick, so am I.  So are we all, because it is our spirit and strength.  Even though I 
live in town, I still live and choose to live close enough so I can go to the River whenever I 
choose.  I participate in ceremonies on the River.  If it were possible, I would live on the River, 
to see it and hear it and smell it every day and every night.  I will not be completely healthy 
again until I can look out my front door at night and see the salmon moving up the River as 
they did when I was a child.  It is not the simple fact of eating healthy food from the River that 
is important… It is the knowing in my mind, heart and spirit that the River itself is whole and 
healthy.  We are merely a reflection of the river, and will never be healthy again until it is.” 
    (Yurok Tribal  Member Survey Respondent 2006) 
 
 
 
 
“Over the years, the river got smaller and smaller.  The color has gradually gotten darker.  At 
first, (60’s, 70’s, 80’s) the Klamath only looked unhealthy at the end of summer.  Now the 
River always looks too dark in color and low.  At the end of summer now, the Klamath looks 
dark, low, slow, dirty, slimy and too unhealthy to get into or eat anything coming from it.  We 
used to be able to tell which salmon were not from the mouth, because they would sometimes 
have a muddy taste.  Now I don’t eat any salmon that aren’t from the mouth for fear of eating 
toxins and diseased fish.” 
    (Yurok Tribal  Member Survey Respondent 2006) 
 
 
 
 
“If something is not done to improve the river water temp – there will be no fish.  As a people 
we are still dancing, without the fish there will be no ceremonies.  Without the ceremonies we 
will be NO MORE.  Something is going to have to be done about the damns on the Klamath 
and Trinity Rivers.  Especially the Klamath River.  Fish will not travel in hot water – the old 
holes where fish could find cool water, have filled in giving the fish no place to go – but belly 
up.  I heard Calvin Rube speak before the Senate Committee 45 years ago.  He said that we 
(younger generation) would see fish kills, because of the water temp., which would also cause 
algae to grow – making river unhealthy.” 
    (Yurok Tribal  Member Survey Respondent 2006) 
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“I am trying to teach my children how to fish on the River and have been very disappointed 
with the numbers of fish available.  I do believe that a lot of traditional foods are being lost 
and becoming unavailable.  Beach fishing is almost impossible to gather surf fish, clams and 
others.  Gathering herbs for teas is becoming a lost art.  There is very little if any big game 
available for food which could provide a lot for the people.  Salmon is really the only thing we 
have left and it is hurting.” 
    (Yurok Tribal  Member Survey Respondent 2006) 
 
 
 
“The Klamath River is considered a big pool of pesticides flowing to the ocean to do more 
damage. There will be NO chance that my children will swim in this pool of pesticide run off.  
I cannot see seven generations ahead on this River.  I have had three family members die from 
cancer.  They lived at Notchko. I pray for the River to come back and show my children the 
way of life.  As it did for me.” 
    (Yurok Tribal  Member Survey Respondent 2006) 
 
 
No single minority population in the US experiences higher rates of unemployment, poverty, 
diabetes, heart disease, cancer, or high-school drop out rates than Native Americans, and those 
statistics are starkly higher for on-reservation communities. EO 12898 was signed with the intent 
of finally recognizing, considering, and where possible mitigating the disproportionate adverse 
impacts on low-income and minority populations in federal actions. Presidential Executive Order 
12898 issued a directive to all federal agencies on Environmental Justice: 
 

“each Federal agency shall make achieving environmental justice part of its  
mission by identifying and addressing, as appropriate, disproportionately high  
and adverse human health or environmental effects of its programs, policies,  
and activities on minority populations and low-income populations.” 

 
 
The Yurok People remain intrinsically tied to the Klamath River and the resources it provides the 
community through the fishery. For the Yurok Tribe, the river is the foundation of tribal culture, 
spirituality, transportation, subsistence, as well as the traditional and contemporary economy. In 
pre-Contact times, the Yurok villages along the Klamath managed and utilized the fishery, as 
their primary source of sustenance and the fishery was the basis of the Klamath River economy. 
During the cannery period, tribal people continued making their livings of the fish that the river 
provided. Even with significant declines in anadromous fish populations in recent decades, the 
fishery remains a primary source of the tribal economy and subsistence of the tribe.  
 
Environmental justice issues for the Yurok Tribe with regards to the Klamath River include: loss 
of traditional subsistence, lack of benefit from hydro-electric power generated by Klamath River 
dams, increased health risks as a result of degraded water quality and increase of toxic algae 
blooms, and the lack of funding to actively participate in the Pacificorp and dam re-licensing 
efforts or in the Secretarial Determination and NEPA/CEQA process currently underway.  
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The Yurok Tribe has been a long-time advocate for the protection of the Klamath  
River and the health of the fishery. The Yurok Tribe has been actively engaged in tribal 
and inter-tribal efforts to protect and restore the fishery for many decades. Since it’s re- 
organization in 1988, the Yurok Tribe has developed several departments to help promote the 
Tribe’s goals on the management of both natural and cultural resources. The Yurok Tribe has 
established and active programs in Forestry, Fisheries, Watershed Restoration, and the Yurok 
Tribe Environmental Program (YTEP). YTEP is an ongoing and current recipient of EPA 
funding for several programs in several media. All of these departments have demonstrated 
numerous successes in obtaining and managing grant funded programs, achieving grant 
objectives and deliverables, and utilizing grant funding to further enhance technical capacity 
within the Tribe. 
 
Klamath River Tribes and California EJ Pilot Project 
 
In a 2006 proposal to the State Water Quality Control Board for an Environmental Justice Pilot 
Project, the six federally recognized Klamath Basin Tribes stated: 
 

The Klamath River is a valuable ecological resource to the states of California and 
Oregon.  The Klamath River and the resources it provides serve as a common cultural, 
spiritual, and social link between all Klamath Basin Tribes. 

 
In pre-Contact times, the tribes on the Klamath managed and utilized the fishery as a 
primary source of sustenance and the fishery was the basis of the Klamath River 
economy.  Even the location of tribal communities was determined by the significance of 
salmon and the fishery to these tribes. The federal government considered the 
significance of the subsistence fishery in determining the location of reservations and 
rancherias.  

 
During the cannery period, tribal people continued to make their living from the fish that 
the River provided.  Even with significant declines in salmon populations returning to the 
Klamath since the construction of the Klamath Project dams, the fishery remains a 
primary part of the tribal economy and source of sustenance for the tribes that still have 
access to fish.   

 
It is significant to note that some Klamath Basin Tribes have lost their entire tribal 
salmon fishery. The primary reason for the loss is the construction of dams that 
completely block fish access to the upper Klamath, once a prime salmonid spawning 
area.   

 
The dams also degrade Klamath River water quality resulting in a major impact to the 
health of the watershed. The cumulative impacts of the dams has caused a significant 
decrease in the number of salmon that return each year.  California Klamath Basin Tribes 
have experienced a dramatic decline in their subsistence and commercial fisheries as a 
result of degraded water quality, including increased water temperature, algae and 
bacteria growth, high pH, and deadly dissolved oxygen levels.  
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In order to better manage the Klamath River and the resources that it provides, this 
proposal will rely on Government Code § 65040.12, which describes “Environmental 
Justice”. 

 
Environmental justice is defined by California statute as,  
 

“The fair treatment of people of all races, cultures, and incomes with 
 respect to the development, adoption, implementation, and enforcement  
of environmental laws, regulations, and policies.” (Gov. Code. §65040.12). 

 
 

Given the mandates of this Section, it is critical that any environmental justice project for 
the Klamath River address the significance of salmon and other river resources to the 
traditional life ways and contemporary cultures of Klamath Basin Tribes. This should be 
accomplished through the identification and development of criteria to protect, restore, 
and enforce Native American Cultural and Subsistence Fishing Beneficial Uses for the 
Klamath Basin Tribes. 

 
The tribal governments located in the Klamath Basin take the position that the issues of 
water quality and the impacts of dams on the traditional diet, traditional subsistence, and 
the continuation of tribal culture (spiritual, ceremonial, and resource uses)of the Klamath 
River and its tributaries must be a priority for this project if the mandates of Section 
65040.12 are to be heeded and established Beneficial Uses are to be protected, restored, 
and enforced.  A meaningful environmental justice project must address the cumulative 
impacts of degraded water quality not only on Native American Cultural and Subsistence 
Fishing Beneficial Uses, but also on the physical health of tribal people due to the decline 
of salmon and steelhead, and the loss of these fish in their daily diet.  

 
The tribal governments and their people are united in their commitment and 
determination to protect what remains of the fishery and restore to historic levels river 
health, biodiversity, and the fishery (salmon, steelhead, sturgeon, lamprey, and suckers).  

 
Given the language of Gov. Code § 65040.12 it is important that the Klamath Basin 
Tribes, through their respective tribal governments, take a lead role in developing the 
research design, methods, and implementation strategies for any pilot project proposal for 
environmental justice being proposed by the SWRCB for the Klamath River watershed.   

 
The Klamath Basin Tribes agree that the Klamath River is an excellent choice for an 
environmental justice pilot project by Cal/EPA and the SWRCB. In order for this project 
to adequately identify and design both a methodology and implementation strategy for 
meeting the stated goals of the Cal/EPA environmental justice policy, then it must enable 
tribes to take the lead in the process, particularly in identifying needs, goals, methods, 
and implementation of any such project. 

 
The Klamath Basin Tribes have historically been at a disadvantage while participating in 
the process surrounding the re-licensing of the Klamath Hydroelectric Project.  Internal 
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capacity, lack of funding, limitation in staff numbers, and travel expenses are all factors 
that inhibit fair participation by the tribes.  In contrast, federal, state, and local agencies 
have staff and funding for their representatives to participate in these processes.  Industry 
and special interest groups also have more resources and expertise at their disposal during 
this process.   

 
Furthermore, while other interest groups have benefited greatly from the development of 
the Klamath River, the tribes have not realized an economic benefit, nor have they 
realized a benefit from the energy generated by the hydro-electric operations, or 
agriculture.  In fact, the negative impacts of these developments have proven to be 
detrimental to tribal interests. 

 
It is important to note the social, cultural, economic and health issues that impact these 
tribal communities as a direct result of the loss and/or decline of their traditional 
fisheries, degraded water quality, and the disruption of a naturally functioning watershed 
and ecosystem by the construction of the Klamath dams.   
 
It is important to recognize that the Klamath Basin Tribes have all paid the highest socio-
economic, cultural, and related health costs resulting from land and water management 
decisions that have led to adverse cumulative impacts on water quality and watershed 
health.  

 
Klamath Basin Tribes have suffered the highest impacts as demonstrated in the loss or 
decline of their fisheries, their traditional diet, and their ability to conduct ceremonies and 
practice traditional culture and spirituality in harmony with nature and the historic 
Klamath Basin ecosystem. 
 
There is an intrinsic relationship between the overall ecological health of the Klamath 
River and the physical, cultural, and economic health of the Klamath Basin Tribal 
communities.  The fundamental goal of this project must be the overall restoration of 
Tribal-specific Beneficial Uses of Klamath River Basin and related fisheries and cultural 
resources.   

 
 
California State Water Resources Control Board 
 
The proposal from the Tribes resulted in a final scope of work for the EJ project prepared by the 
State Water Resources Control Board: 
 

Scope of Work for Klamath River Watershed  
Environmental Justice Pilot Project 

August 16, 2006 
 

The Klamath River is a valuable ecological resource to the states of California and 
Oregon. For the tribes of the Klamath, the river is the foundation of tribal culture, 
spirituality, subsistence, and traditional and contemporary economy.  The Klamath River 
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Basin also provides important spawning habitat for Chinook Salmon and other fish 
species.   

 
The Klamath River is in a state of decline, in which impaired flows, disease, toxic algal 
blooms and diminished habitat have led to loss of the anadromous fishery and significant 
impact to the lives, economy, health and traditions of the Klamath River tribes. 

 
These impacts to the Klamath River have also had a significant affect on salmon fishing 
and have led Governor Schwarzenegger, on June 6, 2006, to declare a state of emergency 
for Chinook Salmon in the Klamath River Basin.  The disaster declaration states, in part: 

WHEREAS Klamath River Basin Chinook Salmon have been significantly 
impacted by poor ocean conditions, drought, water management, water quality, 
water flows, disease, and the elimination of access to historical spawning habitat; 
and 

WHEREAS restoration of habitat and improved water quality and flows are 
critical to restoring an environment suitable to the long-term sustainability of the 
Klamath River Basin Chinook Salmon and other anadromous fish species; and 

NOW, THEREFORE, I, ARNOLD SCHWARZENEGGER, Governor of the 
State of California, find that conditions of disaster or of extreme peril to the safety 
of persons and property exist within the California counties of Monterey, Santa 
Cruz, San Mateo, San Francisco, Marin, Sonoma, Mendocino, Humboldt, Del 
Norte, and Siskiyou due to the poor ocean conditions, drought, water 
management, water quality, water flows, disease, and the elimination of access to 
historical spawning habitat and resulting from the significant restrictions that have 
been imposed on the State's salmon fisheries. Because the magnitude of this 
disaster will likely exceed the capabilities of the services, personnel, and facilities 
of these counties, I find these counties to be in a state of emergency, and under the 
authority of the California Emergency Services Act, I hereby proclaim that a State 
of Emergency exists in these counties.  

The decline of the salmonid fishery in the Klamath River has altered the diet of each of 
the tribes along the river and its tributaries.  For example, traditional consumption of fish 
by the Karuk tribe was historically estimated at 450 pounds per person per year, while in 
2003 the Karuk people consumed less than 5 pounds of salmon per person, and in 2004 
less than ½ pound per person was consumed.   

 
The Klamath River Basin is home to the largest population of Native Tribes in California.  
Tribal groups depend on the Tribal Trust species of the Klamath River for subsistence 
fishing purposes.  The Trust species include, but are not limited to: Coho Salmon, 
Chinook Salmon, Steelhead Trout, Pacific and non-anadramous Lamprey Eel, Sturgeon, 
and Eulachon.  Sufficient numbers of Trust species must be maintained to sustain the 
primary dietary needs of the Klamath Basin Tribes.  The federal allocation of salmon 
fishery to the Klamath Basin Tribes is 50% of the total available harvest.  (50 CFR 661). 
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Sufficient habitat and suitable water quality is necessary to provide numbers of Tribal 
Trust species adequate to support the dietary needs of the Klamath River Basin tribal 
members. 

 
The decrease in abundance and availability of traditional foods, including the Tribal Trust 
species, is responsible for many diet related illnesses among Native Americans including 
diabetes, obesity, heart disease, tuberculosis, hypertension, kidney troubles and strokes.  
These conditions result from the lack of nutrient content specific to traditional foods such 
as salmon, as well as from the decrease in exercise associated with fishing and gathering 
food.  The estimated diabetes rate for the Karuk Tribe is 21%, nearly four times the U.S. 
average and the estimated rate of heart disease for the Karuk Tribe is 39.6%, three times 
the U.S. average. 

 
The destruction of the Klamath River fishery has led to both poverty and hunger. Prior to 
contact with Europeans and the destruction of the fisheries, the Karuk, Hoopa and Yurok 
tribes were the wealthiest people in what is now known as California. Today they are 
amongst the poorest. This dramatic reversal is directly linked to the destruction of the 
fisheries resource base.  
 
The devastation of the resource base, especially the fisheries, is also directly linked to the 
disproportionate unemployment and low socio-economic status of Karuk people today. 
Before the impacts of dams, mining and over fishing the Karuk people subsisted off 
salmon year round for tens of thousands of years. Now poverty and hunger rates for the 
Karuk Tribe are amongst the highest in the State and Nation. The poverty rate of the 
Karuk Tribe is between 80 and 85%. The poverty rate is even higher for tribal members 
living in Siskiyou County (Norgaard 2005 Exec Summary). 

 
The degradation of these uses threatens the very existence of these tribes.  Restoration 
and protection of these uses is essential to preserve the health and culture of the Tribes.   

 
Pierce, 2002 (p.7-2) states: 
 
Salmon are food, culture, and religion to the Klamath River tribes.  Religion, lore, law, 
and technology all evolved from the Indians relationship with the Salmon and other 
fish of the Klamath River Basin. The Supreme Court has recognized the importance of 
salmon to the Northwest Tribes such as those in the Klamath River Basin, concluding 
that access to the fisheries was not much less necessary to the existence of the Indians 
than the air they breathe.   

 
 
Dr. Thomas King and Klamath Riverscape 
 
In 2004, anthropologist Thomas King conducted a study of the Klamath Riverscape in a report 
entitled First Salmon. This study evaluated the Klamath River as a Traditional Cultural Property 
and Cultural Riverscape for its potential eligibility for inclusion on the National Register of 
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Historic Places for the Klamath River Inter-Tribal Fish and Water Commission. In this report, 
Dr. King also evaluates the proposed re-licensing of the Klamath Hydro-Electric Project under a 
range of federal environmental laws. In his evaluation of Environmental Justice Executive Order 
12898 he concludes: 
 

Executive Order 12898 on “environmental justice” calls upon Federal agencies  
to do what they can to prevent disproportionate adverse environmental impacts  
on low income and minority populations.  The tribes – both those that are federally 
recognized and those that are not – constitute such populations. 

 
Guidance from the Council on Environmental Quality, Environmental Protection 
Agency, and Department of Justice indicates that agencies are to comply with  
Executive Order 12898 by identifying low income and minority communities that  
might be affected by their actions, by involving such communities in their environ 
mental review work, and by working with such communities to identify and, if  
possible, avoid or mitigate disproportionate adverse effect on aspects of the environ 
ment that affect or are important to low income and minority people.  In the case of  
the Klamath Riverscape, all the tribes (both federally recognized and non-recognized)  
are minority communities, and probably low-income as well. 

 
It is evident from the preceding discussion that the dams contribute to a pattern of 
cumulative effects on the cultural values and interests of the tribes – aspects of the 
environment that are of great importance to them.  This would be the case even if  
the Klamath Riverscape were found ineligible for the National Register, because 
whatever the significance of the riverscape in the eyes of the National Register, to 
 the tribes it is utterly central to their cultural identity.   

 
This being the case, it is equally evident that the effects of the dams, together with  
the other contributors to the Klamath’s plight, fall disproportionately on the tribes.   
While others live within the riverscape, travel through it, fish in it and hunt in it,  
only the tribes have an intimate cultural connection to the riverscape going back  
to time immemorial.  Only to the tribes is the riverscape the core of their cultural 
 identity.  Maintaining and reinforcing this association is particularly important  
today, as the tribes work to reestablish their traditional belief systems and ways of life. 

 
 
Yurok Comments on FERC EIS 
 
In 2006 the Yurok Tribe provided extensive data and comments on the Draft EIS prepared by the 
Federal Energy Regulatory Commission (FERC) on the Klamath Hydro-Electric Project 
Relicensing Application filed by Pacificorp. Portions of these formal comments filed by the 
Yurok Tribe related to Environmental Justice issues and the inadequacy of the socio-economic 
analysis in the DEIS. Excerpts from these comments are provided in the remaining pages of this 
Chapter. 
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Socioeconomic Resources 
 

A legitimate socioeconomic impact assessment of the Klamath Hydroelectric Project and 
current conditions must determine how the proposed federal action affects the lives of 
current and future residents of the impacted area. PacifiCorp selected a 5-mile and 50-
mile corridor as the study areas identifies for analysis under the National Environmental 
Policy Act (NEPA), which effectively diluted the representation of Tribes that live on the 
Klamath River and its tributaries and distorted the impact the Klamath Hydroelectric 
Project has on those Tribes. A socioeconomic impact assessment must evaluate the 
impacts of the proposed federal action on low-income and minority populations. The 
analysis of impacts on low-income and minority populations must address both 
specific/direct and cumulative effects of the project on the populations’ demographics, 
employment, income levels, aesthetic environments and community-specific social, 
health, and economic conditions. The FERC EIS failed to adequately assess or consider 
any of those criteria, particularly for their impacts on the Yurok Tribe, Yurok Indian 
Reservation, or other Native American tribes within the basin and watershed. 

 
The National Environmental Policy Act mandates that the Lead Agency  follow a valid, 
established, and legitimate scientific assessment and process for insuring NEPA 
compliance and considering the impacts and cumulative effects of the proposed federal 
action and any alternatives. Section 4332 of NEPA states: 

 
The Congress authorizes and directs that, to the fullest extent possible: (1) the policies, 
regulations, and public laws of the United States shall be interpreted and administered in 
accordance with the policies set forth in this chapter, and (2) all agencies of the Federal 
Government shall -  

(A) utilize a systematic, interdisciplinary approach which will insure the integrated use of 
the natural and social sciences and the environmental design arts in planning and in 
decisionmaking which may have an impact on man's environment;  

(B) identify and develop methods and procedures, in consultation with the Council on 
Environmental Quality established by subchapter II of this chapter, which will insure that 
presently unquantified environmental amenities and values may be given appropriate 
consideration in decisionmaking along with economic and technical considerations;  

(C) include in every recommendation or report on proposals for legislation and other 
major Federal actions significantly affecting the quality of the human environment, a 
detailed statement by the responsible official on -  

(i) the environmental impact of the proposed action,  
(ii) any adverse environmental effects which cannot be avoided should the 
proposal be implemented,  
(iii) alternatives to the proposed action,  
(iv) the relationship between local short-term uses of man's environment and the 
maintenance and enhancement of long-term productivity, and  
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(v) any irreversible and irretrievable commitments of resources which would be 
involved in the proposed action should it be implemented. 

 
The NEPA process is intended to promote excellent decision-making by federal agencies. 
It is intended to be interdisciplinary in scope. It requires compliance with all applicable 
federal and state laws. The Lead Agency cannot make any determination concerning 
compliance with federal and state laws if the necessary data have not been collected, and 
the necessary studies have not been conducted. The FERC EIS was fatally flawed 
because it did not contain the data necessary to identify and assess compliance with state 
and federal laws based on the Klamath Hydroelectric Project’s effects on Native 
American tribes, reservation communities, and tribal trust resources. 

 
The federal government, specifically those federal agencies involved in the preparation of 
the Secretarial Determination Overview Report and the associated NEPA analysis being 
conducted for the current proposed action, must fulfill its responsibilities under NEPA 
and to federally recognized Indian Tribes, especially to the Yurok Tribe; a tribe that has 
been undergoing active social, cultural, economic, and political restoration as a result of 
the Tribe’s reorganization following the Hoopa-Yurok Settlement Act of 1988.  

 
In 2006, out of concern over the lack of a legitimate socioeconomic analysis of the dams’ 
impacts on Native American communities, the Yurok Tribe conducted a preliminary 
socioeconomic survey. The Tribe performed this survey as a preliminary way of 
identifying some of the potential socioeconomic impacts of the Project on the Yurok 
people. Because the Tribe recognizes the significance of these issues and understands the 
need for the Department of the Interior to have sufficient reliable information necessary 
to make a balanced and informed analyses under NEPA and for the Secretarial 
Determination Overview Report, the Tribe is providing key data and findings from this 
2006 study in this report. Some of the key findings of this study, The Yurok Tribe’s 
Healthy River, Healthy People Traditional Foods Survey are presented in the following 
comments. As these data and analyses will show, the FERC’s socioeconomic data and 
analyses as presented in the Final EIS were biased and misrepresented or ignored 
socioeconomic impacts of the Klamath Hydroelectric Project on the Yurok Tribe, and 
Native American communities in general. This analysis was also submitted to the FERC 
in formal comments submitted by the Yurok Tribe on the Draft EIS to the formal FERC 
record in a separate filing. This 2006 study and the following data and findings have 
direct bearing on the Secretarial Determination Overview Report and the NEPA analysis 
currently underway. It is being submitted to the Bureau of Indian Affairs (BIA) due to its 
relevance and bearing on issues of tribal trust responsibilities of the federal government 
and its agencies. 

 
Executive Order 12898 on Environmental Justice requires all federal agencies to consider 
the impacts of their actions on low-income and minority populations. Native American 
communities and Tribes are by all definitions low-income and minority populations. 
Federal and state laws, statutes, and government policies on Environmental Justice (EJ) 
that must be considered in the current NEPA and CEQA analysis and the Secretarial 
Determination Overview Report also include: 
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Federal Environmental Justice: 
• Constitution of the United States; 
• Title VI of the Civil Rights Act of 1964 (42 USC sec. 2000 et seq.) -Non discrimination 

in programs with Federal Funds; 
• 40 CFR 7.35 (No disparate impacts from programs with Federal funds); and 
• Executive Order 12898 (Established Federal EJ program). 

 
State Environmental Justice: 
• California State Constitution; 
• Government Code section 65040.12  (Definition of EJ and designation of OPR as 

coordinating agency for EJ); 
• Government Code section 65040.2 (requiring OPR to develop EJ guidance for General 

Plan); and 
• Public Resources Code § 71110 et seq.  (Established CA EJ program). 

 
California Public Resources Code § 71110 et seq: 

 
71110. The California Environmental Protection Agency, in designing its mission for 
programs, policies, and standards, shall do all of the following: 
 
(a) Conduct its programs, policies, and activities that substantially affect human health or 
the environment in a manner that ensures the fair treatment of people of all races, cultures, 
and income levels, including minority populations and low-income populations of the state. 
 
(b) Promote enforcement of all health and environmental statutes within its jurisdiction in 
a manner that ensures the fair treatment of people of all races, cultures, and income levels, 
including minority populations and low-income populations in the state. 
 
(c) Ensure greater public participation in the agency’s development, adoption, and 
implementation of environmental regulations and policies. 
 
(d) Improve research and data collection for programs within the agency relating to the 
health of, and environment of, people of all races, cultures, and income levels, including 
minority populations and low-income populations of the state. 
 
(e) Coordinate its efforts and share information with the United States Environmental 
Protection Agency. 
 
(f) Identify differential patterns of consumption of natural resources among people of - 
different socioeconomic classifications for programs within the agency. 

 
The socioeconomic analysis in the FERC EIS failed to present any evidence of tribal 
consultation in the NEPA process by the FERC on Project impacts on the Yurok Tribe.  The 
relationship between the United States and Indian tribes is defined by treaties, statutes, and 
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judicial decisions. Indian tribes have various sovereign authorities, including the power to 
make and enforce laws, administer justice, and manage and control their lands and resources. 
Through several Executive Orders and a Presidential Memorandum, departments and 
agencies of the Executive Branch have been directed to consult with federally recognized 
Indian tribes in a manner that recognizes the government-to-government relationship 
between these agencies and tribes. In essence, this means that consultation should involve 
direct contact between agencies and tribes, in a manner that recognizes the status of the tribes 
as sovereign governments. Some applicable statutes on the federal responsibility regarding 
government-to-government consultation with Tribes include: 

 
• Executive Order 13175, Consultation and Coordination with Indian Tribal Governments 

(issued November 6, 2000);  
• Executive Order 13084, Consultation and Coordination with Indian Tribal Governments  

            (issued May 14, 1998);  
• Presidential Memorandum, Government-to-Government Relations with Native American 

Tribal Governments (issued April 29, 1994), reprinted at 59 Fed. Reg. 22,951; and 
• Executive Order 12875, Enhancing the Intergovernmental Partnership (issued October  

26, 1993). 
 

In order for the Lead Agency, the BIA, or the Secretary of the Interior to make an 
accurate and valid determination of the current conditions on tribal trust resources, it 
must engage in meaningful consultation with Tribes, particularly on the design and 
implementation of research used to identify and assess Project impacts on tribal 
communities, tribal governments, tribal economies, and reservation communities. As the 
final FERC EIS illustrates, this consultation has yet to occur. Further, the socioeconomic 
analysis in the EIS makes it evident that PacifiCorp failed to make a valid or defensible 
effort to assess Project impacts on the Yurok Tribe, the YIR, and the Yurok People who 
have born the disproportionate costs of the Klamath Hydroelectric Project in the loss of 
many tribal trust resources, tribal trust species, cultural, traditional and ceremonial 
resources, traditional subsistence resources, and other significant tribal trust resources on 
which the Yurok Tribe relies for its survival, restoration, and recovery from more than 
one hundred years of cultural genocide, racism, oppression, and injustice that continues 
to affect the Tribe through the present-day.  

 
Restoration of the Klamath River, its species and its fishery is an appropriate first step to 
begin to mitigate the decades of trauma and injustice inflicted upon Klamath River tribes, 
and the Yurok Tribe in particular. In fact, the Klamath Watershed is one of the few areas 
where that which was taken from the Yurok people can be restored. Klamath River and 
Basin Tribes have historically paid, and continue to pay the highest, and most adverse 
social, cultural, and economic costs for the Project. The failure of the FERC EIS to 
address these disproportionate impacts on tribal communities invalidates some of the 
conclusions in the FEIS. Therefore, the BIA cannot simply rely upon the FERC EIS 
findings specific to Environmental Justice and Tribal Trust issues. 
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Affected Environment 
 

Yurok ancestral territory lies entirely within Humboldt and Del Norte Counties. The 
aboriginal territory used by the Yurok Tribe extended into adjacent counties. Today, the 
Yurok Indian Reservation (YIR) encompasses one mile on either side of the Klamath 
River from the Mouth at the Pacific Ocean upstream 45 miles, extending though both Del 
Norte and Humboldt counties. As demonstrated in the previous Yurok Tribe submissions 
(Sloan 2003, Gates 2003, King 2004) to the FERC, the center of Yurok culture and life 
has always been, and continues to be, the Klamath River. The Klamath River is the 
common thread that unites and connects all Klamath River Basin Tribes, in spite of 
distinct histories, cultures, languages, and governments.  

 
The Yurok relationship to the Klamath River has been well-documented for the purposes 
of evaluating current conditions and potentially effected tribal trust resources (Sloan 
2003). Abundant data exist within peer reviewed and published literature that document 
the Yurok reliance on the Klamath River and its abundant resources for their cultural, 
spiritual, economic, and political survival and for their prosperity and well-being. 
Information on this data (archival, historical, primary, and ethnographic documents as 
well as academic studies and peer-reviewed literature) have already been provided to 
PacifiCorp and the FERC, yet none of this information was utilized in the Final EIS. The 
FERC EIS failed to adequately acknowledge the previous submissions to the FERC that 
address the socioeconomic and cultural impacts on the Yurok Tribe resulting from the 
operations of the Klamath Hydroelectric Project, particularly the impacts on those tribal 
members who live within Yurok ancestral territory. Furthermore, the EIS 
mischaracterized the demographic and economic realities of Native American 
communities within the Klamath River Basin and watershed, the impact of the loss of the 
Tribe’s subsistence and commercial fishery on the tribal and reservation communities and 
economies, and the significance of the Klamath River and the health of the Klamath 
River ecosystem to the past, present, and future of Yurok People. 

 
The BIA and the Secretary of the Interior need to address the fact that the current 
conditions of the Klamath Hydroelectric  Project have had a disproportionate and adverse 
impact on those Native American communities that have always relied, and continue 
today to rely upon the Klamath River. Executive Order 12898 on Environmental Justice 
directs all federal agencies to consider the impacts of their actions on low-income and 
minority populations. Furthermore, California Environmental Justice law requires that 
California agencies consider the impacts on differential rates of consumption for low-
income and minority communities. The FERC EIS failed to accurately portray or assess 
the impacts and cumulative effects of the Project on Native American tribes, low-income 
and minority communities that rely upon the Klamath River and its resources for their 
subsistence, culture, spiritual traditions and practices, and local economies. These tribal 
communities experience significantly higher rates of food insecurity, poverty, and 
unemployment than non-Indian communities within the counties included in the study 
area (Fig.1-5). The FERC must consider the impacts of the Project, and any application 
for continued operations, on the Yurok Tribe, especially the impacts on Tribal Members 
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residing on the Reservation and within the two counties (Humboldt and Del Norte, CA) 
that contain the Yurok Ancestral Territory.  

 
PacifiCorp did not provide adequate data or analysis for the FERC to make an accurate 
assessment on the determination of the affected environment. It is the position of the 
Yurok Tribe that PacifiCorp and the FERC did not adequately fund or conduct the 
necessary socioeconomic impact assessments, environmental justice analyses, cultural 
resources studies, or cumulative effects analyses and as a result, the information provided 
to the FERC by PacifiCorp was both flawed and misleading and resulted in inadequate 
analysis in the Final FERC EIS. It is the responsibility of the Department of the Interior, 
specifically the Secretary of the Interior to consider these omissions and following data in 
the final assessment that will lead to the Secretarial Determination for the current 
proposed action to remove the 
dams and implement the Klamath 
Basin Restoration Agreement 
(KBRA) and the Klamath 
Hydroelectric Settlement 
Agreement (KHSA). 

 
 

The BIA is evaluating the effects      

of current conditions and the 
proposed Action (to remove the 
dams and implement the KBRA 
and KHSA) on tribal trust 
resources and the federal 
government’s trust responsibility to 
the effected federally recognized 
Indian Tribes. The Yurok Tribe 
has maintained and continues to 
maintain that impacts of the 
Klamath hydroelectric Project 
dams extend downstream of the 
dams to the Klamath River mouth at 
the Pacific Ocean and beyond. For the Yurok Tribe, the affected environment is the 
Tribe’s ancestral territory as well as those areas within the external boundaries of the 
YIR. The federal government has a trust responsibility for reservation and non-
reservation trust lands; all of which are lands held in trust for the Tribe by the US 
Department of Interior. The FERC EIS and PacifiCorp failed to recognize the unique 
status of the Yurok Tribe, whose reservation occupies both sides of the Lower Klamath 
River (part of PacifiCorp’s ‘downstream subregion’), a region that suffers the cumulative 
adverse effects of everything that occurs upstream in the watershed. The FERC EIS failed 
to assess these impacts, or even acknowledge the overwhelmingly disproportionate 
adverse effects upon Yurok Tribe and its members. The FERC EIS not only failed to do 
this, but relied entirely on information provided by PacifiCorp that appears to be 
presented in an attempt to deliberately mask the socioeconomic realities of the YIR and 
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the Yurok Tribe and to avoid addressing the Project impacts on the Tribes within the 
region. The economic conditions on the Reservations in the downstream subregion are 
significantly worse compared to those in the downstream counties; likewise, Tribes suffer 
significantly greater poverty and food insecurity than the surrounding non-Indian 
communities in the downstream subregion. Thus, economically disadvantaged Native 
American communities have born the disproportionate socioeconomic costs of the Project 
resulting in the decline of the fishery and the decline or loss of numerous traditional 
cultural species resulting from altered riparian conditions caused by the Klamath 
Hydroelectric Project dams and current conditions.  

 

Demographic Characteristics 
The FERC EIS failed to consider the historical, cultural and economic geography of 
tribal lands within the Klamath Watershed. By using five- and fifty-mile corridors, the 
analysis offered by PacifiCorp diluted the representation of Tribes. Further by using 
county, city and census-designated-place data to describe the economic context of the 
project, the FERC EIS grossly underestimated the levels of unemployment, poverty and 
food insecurity in Indian Country—conditions that increased abundance of salmon and 
other fish species would directly ameliorate through increased subsistence and 
commercial harvests. The FERC EIS did not include data that included the 
socioeconomic and cultural impacts of the Klamath Hydroelectric Project on Tribes and 
Tribal Lands within the PacifiCorp-designated downstream five-mile corridor, nor was 
any economic, social or cultural justification given for using a five-mile corridor in their 
socioeconomic analysis. Given that both downstream and upstream Reservations are 
immediately adjacent to the Klamath River and its tributaries, it difficult to understand 
why an analysis of the socioeconomic impacts of the Klamath Hydroelectric Project on 
the Tribes, Reservations and Trust Lands was missing from the FERC EIS, even though it 
was provided to the FERC in formal comments on the Draft EIS in 2006. 

 
The earliest historic accounts of non-Indian encounters with the Poh-lik-lah, the Down-
River-People, the name the Yurok People used for themselves, document in great detail 
the elaborate cultural, spiritual, subsistence, and economic importance of the Klamath 
River and its abundant species of salmon, steelhead, pacific lamprey, eulachon, and 
sturgeon to the Tribe. As previously summarized in the Sloan (2003) Ethnographic 
Inventory, the Klamath River has always been the center of Yurok life and culture. This 
traditional life and culture continues today, in spite of the economic, social and cultural 
dislocation that the Tribe has experienced over the past 150 years. Yurok People continue 
to live, pray, practice, fish, and rely upon the Klamath River. The Yurok culture or Tribal 
Members’ desire to continue a traditional way of life persist, but the loss of economic 
viability as a result of dramatically declining fish populations threatens the ability of the 
Yurok Tribe to continue practicing their traditions.  

 
The FERC EIS failed to adequately address the socioeconomic impacts of the loss of the 
commercial fishery on the Yurok Tribe, but also fails to adequately assess the 
socioeconomic impacts resulting from the decline of a viable subsistence fishery. The 
Yurok Tribe is submitting this data to illustrate the importance of the subsistence fishery 
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to the Yurok Tribe, particularly for those living on the YIR and within Humboldt and Del 
Norte Counties. Loss of an abundant and reliable subsistence harvest compounds the 
extremely high levels of food insecurity experienced within these Yurok communities 
(Fig. 10).  

 
Employment data and analysis used in the Secretarial Determination Overview Report 
and associated NEPA and CEQA analysis currently underway must clearly identify the 
data specific to the Yurok Tribe, the YIR, and other Native American communities 
within the Klamath River Basin. Tribe-specific data should then be compared against the 
county and state employment data. Because county-specific data for Tribes is not 
available in the US 2000 Census4, these county-specific data will need to be collected 
before any appropriate analysis can be performed. Using available Tribal, BIA Labor 
Force, and Census data, the Yurok Tribe Environmental Program performed a 
preliminary analysis of the economic conditions of Tribes and reservations in the 
downstream subregion to illustrate the disparity between tribal communities and non-
Indian sectors within the 5-mile corridor. Although the Yurok Tribe experiences adverse 
and disproportionate impacts from the current operations, data and analysis fail to address 
the impacts of the Project on downstream tribal communities who rely on a healthy 
fishery for their subsistence, cultural, spiritual, and economic survival and prosperity. 
The FERC EIS used county, city and census-designated-place data while ignoring the 
cognate 2000 census data available for reservations and non-reservation trust lands. There 
is no excuse for excluding sources of data on affected Tribes, such as the data from the 
2000 US Census, from this analysis or any analysis currently underway for determining 
the effects of current conditions on the Yurok Tribe or Yurok trust resources. The 
Secretary and the BIA must consider the data submitted in the following sections in its 
analyses and reports. The current analysis must accurately capture and evaluate the very 
real and cumulative adverse impacts of the Klamath Hydroelectric project on Yurok Trust 
resources and the Yurok people. 

 

Population, Race and Ethnicity 
The 2000 Census data on demography, race and ethnicity for the ‘downstream’ 
Reservations (Yurok Indian Reservation or YIR and Hoopa Valley Indian Reservation or 
HVIR) paint a very different portrait than the one offered by the FERC in the final EIS 
for the downstream subregion. Not surprisingly, 75% of the population living within 
these lands is designated by the 2000 U.S. Census as “American Indian alone or in 
combination with one or more other races”5. Population growth rates for the region are 
also distinct; based on data from the 1990 and 2000 US Census, the population of the two 
reservations grew by an average 46%—a significantly higher growth rate than those cited 
for the downstream subregion within the EIS5,6.  

 
                                                 
4 US Census Bureau, 2006 Letter, Question Reference #061117-000054, copy available upon request  
5 U.S. Census Bureau, Census 2000 American Indian and Alaska Native Summary Profile of Selected General Demographic Characteristics 2000 
http://factfinder.census.gov/servlet/QTTable?_bm=y&-reg=DEC_2000_SFAIAN_DP1:20A|69A;&-qr_name=DEC_2000_SFAIAN_DP1&-
ds_name=DEC_2000_SFAIAN&-geo_id=01000US&-_lang=en&-format=&-CONTEXT=qt 
6 U.S. Census Bureau, Census 1990 Census Summary Tape File 1 (STF 1) – 100 percent data; 
http://factfinder.census.gov/servlet/DatasetMainPageServlet?_lang=en&_ts=182194946578&_ds_name=DEC_1990_STF1_&_program=  
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Economic Sectors 
 

The FERC EIS failed to accurately portray the political and economic realities of tribal 
governments and Indian reservations. Tribal and reservation economies are unique and 
specific to each tribe, often operating as closed or semi-closed economic entities 
independent of state or county economic trends. PacifiCorp and the FERC failed to 
evaluate the socioeconomic impact of the Project on tribal and reservation communities 
within the 5- and 50-mile corridors even though there are six (i.e. Klamath Tribes, Quartz 
Valley Indian Tribe, Karuk Tribe, Hoopa Tribe, Yurok Tribe and Resighini Rancheria) 
federally recognized Indian Tribes with recognized tribal governments and within these 
corridors. Socioeconomic impacts of the Project on the Yurok Tribe and other federally 
recognized Indian Tribes must be evaluated using accurate demographic, economic, 
social, cultural and epidemiological data for both the YIR and the Tribe as a whole.  

The following preliminary analysis was submitted as evidence that the data 
provided to the FERC by PacifiCorp was  incomplete and misleading and resulted in a 
flawed analysis in the FEIS.  

 Employment and Income 
 

The Tribes that live on the Klamath River have suffered and continue to suffer major 
losses of cultural, subsistence and commercial resources. Despite the net job growth cited 
by the DEIS the unemployment rate of Tribes in the downstream subregion is extremely 
high and significantly greater than that experienced by the counties in the downstream 
subregion (G=66.77, p<0.001). 
Employment data for 2001 from 
the BIA7 indicate that the 
unemployment rate is 75% for 
Yurok and 40% for Hoopa Tribal 
Members. Comparable data for 
the downstream three counties in 
2001 are much lower; Humboldt 
and Del Norte and Curry County 
Oregon having 6%, 8.1% and 
6.9% unemployment 
respectively.8 Likewise, there is 
significant disparity in the 
median per capita income 
between the downstream 
Reservations and the counties in 
the downstream subregion (Fig. 
3).,9 

                                                 
7 Unemployment figures for Tribes (not reservation) BIA 2001 F. Doka Jr. pers. com. 
8 2001 Unemployment figures for counties Bureau of Labor Statistics  http://www.bls.gov/lau/#tables  
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In contrast to the figures reported in the FERC EIS, between 1990 and 2000 people living 
on the YIR experienced a net increase of 59% in employment in the agriculture, forestry, 
fishing, hunting and mining sector, while the HVIR saw a net decrease of 7% in the same 
sector comparing data in the 1990 and 2000 US Census. In 2000 this sector employed 
10.7% and 6.7% of Yurok and Hoopa Reservation residents respectively. Contrary to the 
statement in the DEIS that “employment related to recreation and tourism is not 
separately reported in the census” (p. 3-474), data on employment in the “arts, 
entertainment, recreation, accommodation and food services” sector are reported for both 
Reservations in the 2000 US Census. For the YIR this sector provided 18.1% of all 
employment in 2000, whereas for the HVIR the proportion was lower, at 3.8%.10  

 

Declining fish stocks have affected all aspects of Yurok life. All the species on which 
Yurok People depend upon are in decline; largely because of effects the Klamath River 
Hydro-electric Project has had upon the fishery resource.  As noted in Table 3-55 of the 
DEIS, the Yurok Tribe has had only minimal levels of fall Chinook commercial harvest 
during four of the past fifteen years.  During the remaining 11 years the Yurok Tribal 
Council determined that the projected abundance of Klamath fall Chinook was 
insufficient to support a commercial fishery.  For the past 15 years, the Yurok Tribe has 
also forgone commercial harvest of species other than fall-run Chinook (with the 
exception of minimal numbers of spring Chinook that were harvested during the 
beginning of the fall Chinook fishery).  The Yurok Tribal Council has chosen not to have 
any commercial fisheries for other species such as spring-run Chinook salmon, Coho 
salmon, steelhead, lamprey, eulachon and sturgeon because of their concern regarding the 
status of these other species.   

 

Poverty, inadequate access to traditional foods and resources, high unemployment rates 
and lack of food security are critical problems for the Yurok Tribe. The 2000 US Census 
indicates that 27% of families and 33% of individuals living on the Yurok Indian 
Reservation (YIR) fell below the federal poverty level in 199910. For the Tribe as a 
whole, irrespective of residence location, the 2000 census data suggest that 20% of 
families, 25% percent of individuals and 26% of children fell below the federal poverty 
level10. For families with children the situation is worse: 26% of families with children 
under the age of eighteen and 32% of families with children under the age of five were 
below the federal poverty level in 1999 and 38% of Yurok families with a female head of 
household and no husband present fell below the federal poverty level in that 
year10.Figures four through six, compare the proportion of children, families and 
individuals living on the downstream Reservations with children, families and individuals 
living in the surrounding counties the downstream subregion living below the federal 
poverty level in 1999; in all cases, significantly greater proportion of children, families 

                                                                                                                                                             
9 U.S. Census Bureau Census 2000 DP-3: Profile of Selected Economic Characteristics:  2000 Data Set: Census 2000 Summary File 3 (SF 3) - 
Sample Data, Geographic Areas: Humboldt & Del Norte County, California, Curry County, Oregon. 
10 U.S. Census Bureau, Census 2000 American Indian and Alaska Native Summary Profile of Selected General Economic Characteristics 2000 
http://factfinder.census.gov/servlet/QTTable?_bm=y&-reg=DEC_2000_SFAIAN_DP3:20A|69A;&-qr_name=DEC_2000_SFAIAN_DP3&-
ds_name=DEC_2000_SFAIAN&-geo_id=01000US&-_lang=en&-format=&-CONTEXT=qt  
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and individuals living on the downstream Reservations fall below the federal poverty 
limit than do the children families and individuals living in the downstream counties (chi-
square, p<0.001, in all cases).9,10  

 

 



 89

 
 

 



 90

 
 

In 2006 the Yurok Tribe circulated a 
survey to determine the impact of the 
deteriorating health of the Klamath River 
on the health and wellbeing of Tribal 
Members. The Healthy River, Healthy 
People, Traditional Foods Survey 
collected data on access to traditional 
resources, economic status, medical 
conditions and the influence of water 
quality on Tribal Members health and 
wellbeing. The survey was only sent to 
adults (i.e. individuals 18 years of age or 
older) and response rate was >12%. 56% 
of respondents lived within the Ancestral 
Territory (Fig. 7) and 44% lived 
elsewhere. There were no significant 
differences in age or sex between the 
respondents living in the Ancestral 
Territory and those living elsewhere 
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(F=0.99, p=0.32, G=0.44, p=0.51, respectively). Regardless of where they live, the 
majority of respondents consider the Ancestral Territory in general, and the Klamath 
River in particular, home. It has been less than two hundred years since the Yurok Tribe 
was displaced from the Ancestral Territory and the Yurok continue to rely on the 
Klamath River and its abundant resources for their cultural, spiritual, economic, and 
political survival and for their prosperity and wellbeing and so the Klamath River is 
home. 

 

I was born and raised on the River.  My life is woven with the river and its fish and 
people.  If the River is sick, so am I.  So are we all, because it is our spirit and strength.  
It is not the simple fact of eating healthy food from the River that is important… It is 
the knowing in my mind, heart and spirit that the River itself is whole and healthy.  We 
are merely a reflection of the river, and will never be healthy again until it is.  

(Yurok Tribal Member Survey Respondent 2006) 
 

Preliminary analyses of household income data from the Healthy River, Healthy People, 
Traditional Foods Survey are broadly congruent with census data for the Reservation and 
the Tribe. Data from both the Tribe’s Survey and the 2000 US Census indicate that Yurok 
Tribal members living in Humboldt & Del Norte Counties suffer significantly greater 
poverty and unemployment compared to the populations of the three counties taken as a 
whole.  A greater proportion of Yurok Tribal Members living within the Ancestral 
Territory earn less than $10,000 per anum compared to the three counties in the 
downstream subregion taken as a whole (G=10.25, p<0.01) (Fig. 8). Significant 
economic disparities also exist between Tribal Members who remain within the Ancestral 
Territory and those who reside outside of the Ancestral Territory (G=23.69, p<0.005) 
(Fig. 9). The data presented here support the common assertion by Tribal Members that 
they are forced by economic circumstances to move away from home. 

 

 Even though I live in town, I still live and choose to live close enough so I can 
go to the River whenever I choose.  I participate in ceremonies on the River.  If 
it were possible, I would live on the River, to see it and hear it and smell it every 
day and every night.  I will not be completely healthy again until I can look out 
my front door at night and see the salmon moving up the River as they did when 
I was a child. 

 (Yurok Tribal Member Survey Respondent 2006) 
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Figure 8. Comparison of individuals earning less than $10,000PA in the counties in the 
downriver subregion with Yurok Tribal Members living in the Ancestral Territory within those 
two counties who earn less than $10,000 PA.  

 
 

Figure 9. Comparison of income reported by survey respondents living within and outside of the 
Yurok Ancestral Territory 
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Similarly, food security continues to pose a significant problem for Tribal members. As 
defined by Harrison et al. in their 2002 UCLA Health Policy Research Brief, families and 
households in California are food insecure if their income is <200% of the federal 
poverty level11. According to the 2000 US Census, the average size of a Yurok family or 
household is three persons.12 If we assume that the ‘average’ Yurok family or household 
in 2006 also consisted of three people, the federal poverty level for that family/household 
in 2006 is $16,60013 and 200% of the poverty level for an ‘average’ Yurok 
family/household is $33,200. By the definition of food insecurity used by Harrison et al. 
(2002) 57% of Yurok families/households lack basic food security. 

 

Respondents living within the Ancestral Territory are even more at risk: 80% lack basic 
food security. The 2000 Census reports that 68% of individuals living on the YIR were 
below 200% of the Federal Poverty Level in 1999, the survey data suggest that poverty, 
and with it, food insecurity has increased within the Ancestral Territory during the six 
years since the census was performed.  

 

How do Tribal Members compare with the general population living within the Ancestral 
Territory? The UCLA study analyzed Del Norte and Humboldt Counties, together and 
found that, as of 2002, 32% of residents were food insecure (Fig. 10). The prevalence of 
hunger and food insecurity among Yurok Tribal Members residing within the Yurok 
Ancestral Territory in 2006 is almost three times that reported for the general population 
of Humboldt and Del Norte Counties in 2002. 

 

 

 

 

 

 

 

 

 

 

 

                                                 
11 Harrison, G.G. C.A. Disogra, G. Manalo-Leclair, J. Aguayo, W. Yen. 2002. Over 2.2 Million Low-Income California Adults Are Food 
Insecure; 658,000 Suffer Hunger. Policy Brief, UCLA Center for Health Policy Research, November 2002. Available online at 
http://www.healthpolicy.ucla.edu/pubs/files/FoodInsecurity.pdf  
12 U.S. Census Bureau, Census 2000 American Indian and Alaska Native Summary Profile of Selected General Demographic Characteristics 
2000 http://factfinder.census.gov/servlet/QTTable?_bm=y&-reg=DEC_2000_SFAIAN_DP1:20A|69A;&-
qr_name=DEC_2000_SFAIAN_DP1&-ds_name=DEC_2000_SFAIAN&-geo_id=01000US&-_lang=en&-format=&-CONTEXT=qt  
13 Federal Register, Vol. 71, No. 15, January 24, 2006, pp. 3848-3849 
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Figure 10. Proportion of households that experience food insecurity, data for Del Norte & 
Humboldt County residents from Harrison et al. 200211. 

Proportion of Households that Ex perience Food Insecurity

32%

57%

80%

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

Del Norte-Humboldt County  residents All Tribal surv ey  respondents Tribal surv ey  respondents liv ing w ithin
Del Norte & Humboldt Counties

 
 

These estimates of food insecurity correlate well with the results of the survey regarding 
food assistance programs. Survey results indicate that 31% of the 305 respondents who 
answered the survey questions regarding food security receive some form of food 
assistance on a regular basis (compared to 57% classified as food insecure above), with 
the majority of aide going to respondents living within the Ancestral Territory (G=21.12, 
p<0.001) (Fig. 11).  

 

This document uses respondents’ reports of participation in the federal food assistance 
programs (Food Stamps, WIC and Commodity Supplemental Foods Program) as a 
surrogate variable for low income status since eligibility is directly linked to income 
(130%-185% of the federal poverty level). Because all individuals who are eligible for 
food assistance do not apply, the numbers used here undoubtedly underestimate the 
number of low income households within our pool of respondents. Harrison et al. (2002) 
report that, of income eligible persons in California who report hunger, less than 20% of 
adults participate in the Food Stamp Program and only 66% of hungry, eligible, pregnant 
women participate in WIC.11 
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Figure 11. Comparison of food assistance between respondents living within and outside the 
Ancestral Territory. 
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Historically, Yurok People were able to harvest fish from the Klamath River all year-
round. People harvested fall Chinook and Coho salmon during the late summer/fall; 
steelhead, lamprey and candle fish during the winter and spring Chinook, sturgeon and 
lamprey during the spring and summer.  The decline in these and other river species 
means that the Yurok People can no longer sustain themselves from the river on a year-
round basis. In any community where 80% of the people lack basic food security this loss 
is ruinous. For the Yurok People who are recovering from more than one hundred years 
of cultural genocide the loss is catastrophic. Any assessment of the impact of the current 
conditions on the Yurok Tribe, the federal government’s trust responsibility and any 
impacts of current conditions on tribal trust resources must consider these facts.    

 

Dependence on food assistance and lack of traditional foods have been implicated in the 
development of a range of medical conditions. 1415 Preliminary results from the Healthy 
River, Healthy People, Traditional Foods Survey suggest that similar patterns may exist 
within the Yurok Tribe. For example, the prevalence of diabetes among survey 
respondents 65 years and older is significantly greater among those who receive food 
assistance than those who do not (G=5.64, p<.0.05) (Fig. 12). In contrast, the prevalence 
of obesity, hypertension and heart disease and other related disorders show no significant 
differences between those who receive food assistance and those who do not.  

                                                 
14 Dillinger, Teresa L. et al. 1999. Feast or famine? Supplemental food programs and their impats on two American Indian communities in 
Calfiornia. Intl. J. Food Sci and Nutr. 50:173-187. 
15 Norgaard K. 2005. The Effects of altered diet on the health of the Karuk People. A Report prepared for the Karuk Tribe of California 
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The prevalence of diabetes among American Indians and Alaska Natives is 2.3 times 
greater than that of non-Hispanic Whites and as of 2002, diabetes prevalence for 
American Indian and Alaska Natives as a whole was 15.3%16. Yurok Tribal Members 
report comparable levels of diabetes by and large, although they do report higher levels 
of diabetes among younger (25-30 year olds) and older (65 and older) age classes 
compared to the diabetes levels reported for American Indian and Alaska Natives as a 
whole (Fig. 13)16. Further research is needed to determine if these differences are 
significant and to determine the underlying factors associated with these high-than-
average rates of diabetes among Yurok Tribal Members. Comments concerning the 
prevalence and incidence of diabetes within the FERC EIS indicate a lack of familiarity 
with the medical literature: Native American populations experience a disproportionately 
higher prevalence of diabetes than the overall US population. Contrary to statements 
within the FERC EIS, the increased prevalence and incidence of diabetes among the 
Native American population is statistically and epidemiologically distinct from that in the 
general US population (Fig. 14).17  These preliminary findings suggest that further 
investigation into the health affects associated with loss of traditional foods and other 
river-based resources is warranted.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                 
16 Acton, K.J et al. 2003. Diabetes prevalence among American Indians and Alaska Natives and the overall population---United States, 1994-
2002. Morbidity and Mortality Weekly Report, August 1, 2003, 52(30): 702-04. 
17 Diabetes prevalence among American Indians and Alaska Natives and the overall population--United States, 
1994-2002. MMWR. Morbidity and Mortality Weekly Report - 2003 - Aug 1;52(30):702-4. NB According to the Editor, this report probably 
underestimates prevalence of Diabetes among AN/AN population;  
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Figure 12. Dependence on food assistance and prevalence of diabetes among respondents 65 
years and older 
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Figure 13. Prevalence of Diabetes among three populations compared within age groups. Data 
for AI/AN and US Population from Morbidity & Mortality Weekly Report, all differences 
significant (95%CI). 
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PREVALENCE OF DIABETES AMONG RESPONDENTS COMPARED TO AMERICAN INDIAN/ALASKA NATIVES 
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Figure 14. Prevalence of Diabetes among AI/AN and US Population taken from Morbidity & 
Mortality Weekly Report17 
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Commercial and Subsistence Fisheries 
 

Although subsistence and commercial fishing rights have been restored for the Yurok 
Tribe in recent decades, fish populations in the Klamath River have declined 
precipitously over this same period due to the operations of the dams, water diversions 
for agriculture, and other management decisions made by federal agencies within the 
Klamath Basin. Many of these adverse effects on tribal trust resources, specifically the 
fishery, are largely a result of effects the Klamath River Hydro-electric Project, or current 
conditions. The Yurok Tribe has had only minimal levels of fall Chinook commercial 
harvest during four of the past fifteen years.  During the remaining 11 years the Yurok 
Tribal Council determined that the projected abundance of Klamath fall Chinook was 
insufficient to support a commercial fishery.  For the past 15 years, the Yurok Tribe has 
also forgone commercial harvest of species other than fall-run Chinook (with the 
exception of minimal numbers of spring Chinook that were harvested during the 
beginning of the fall Chinook fishery).  The Yurok Tribal Council has chosen not to have 
any commercial fisheries for other species such as spring-run Chinook salmon, Coho 
salmon, steelhead, lamprey, eulachon and sturgeon because of their concern regarding the 
status of these other species.  Reduced abundance of these species has also affected 
subsistence harvest patterns.  

 

As a kid there were abundant salmon because you could see the salmon thick in 
the river from the bridges.  You had to row your boat out to rocks that you can 
walk out to now…..In my lifetime I have watched the salmon, sturgeon, and 
eels become depleted.  Salmon, eels, and sturgeon were our main food.  We ate 
one of the three daily.  We only ate meat on payday.  The rest of the week we ate 
fish.  Now we get fish only occasionally.  This year we have not had any fish.  
My children may not have any salmon in the future.   
   (Yurok Tribal Member Survey Respondent 2006) 
 
Because long-term data on fish numbers in the Klamath River do not exist for the periods 
prior to the construction of the first dams, respondents were asked about lifetime 
consumption patterns as way to document changes in the availability of particular species 
to Tribal Members over time. Where comparing respondents’ diets growing up as a 
function of age, reported consumption of Coho, Lamprey and Candlefish declined 
significantly (G=18.34, p<0.01, 19.00, p<0.01, G=37.9, p<0.001 respectively). A similar 
trend exists for Spring Chinook, Steelhead, Fall Chinook, and Sturgeon.  

 

To determine whether decreased consumption was a reflection of changing tastes, 
respondents were asked to identify the reasons they consumed less salmon. For 
respondents residing within the Ancestral Territory the most influential factor was 
reduced fish populations, whereas those living outside the Ancestral Territory cited lack 
of access and distance from the Klamath River as the major factors responsible for 
reduced salmon consumption by other Tribal Members (Fig 15).  
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Figure 15. Changing consumption patterns 
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Respondents were asked whether they would increase subsistence and/or commercial 
harvest if fish were more abundant. In all cases, the majority of respondents indicated that 
they would increase subsistence fishing if the fish resource were more abundant. A 
significantly smaller number of individuals indicated that they would be interested in 
commercial harvests given increased resource availability (Fig. 16).  

 

Figure 16. Choices in responses to increased fish abundance comparing subsistence and 
commercial interests of all respondents. 
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Interest in increased subsistence activity transcends geography: the majority of 
respondents living within and outside the Ancestral Territory indicated that they would 
increase subsistence activities in response to increased fish abundance (Fig. 17). 

 

Figure 17 Comparison of responses to increased resource abundance among respondents living 
with the Ancestral Territory and those living elsewhere, showing the proportion of respondents 
who would increase subsistence harvest in response to increased resource abundance. 

 
 

In contrast, interest in commercial use of most fish stocks is greater among those living within 
the Ancestral Territory (Fig. 18).  
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Fish are not commodities and their importance cannot be quantified using the usual 
economic measures; however the loss of these traditional resources, the closures and 
reduced harvests of the Tribal Commercial Fishery have had an economic impact on 
Tribal Members. As might be expected, the survey data suggest that the hardships 
associated the Commercial Fishery closures have had a greater impact on respondents 
living within the Ancestral Territory than those living elsewhere and in some cases these 
losses have disproportionately affected those respondents who receive food assistances 
(Table 1) 

 

Table 1. Losses associated with Tribal Commercial Fishery closures 

LOSSES ASSOCIATED WITH CLOSURE OF 
TRIBAL FISHERY 

PROPORTION OF 
RESPONDENTS 

REPORTING LOSSES 

PROPORTION OF RESPONDENTS 
ON FOOD ASSISTANCE 

REPORTING LOSSES  
TOTAL 

RESPONDING 
Loss of income 22% (61) 33%*  (30) 280 
Increased food expenses 28% (78) 39%* (38) 280 
Reduction in social & cultural activities 24% (66) 32%* (29) 280 
Loss of goods & services received through 
barter & trade 18% (49) 28%* (25) 280 
Increased financial stress 18% (51) 30%* (27) 280 
Reduced income from secondary business 8% (21) 13%* (12) 280 
Applied for public assistance due to closure 8% (22) 21%*(19) 280 
*Significantly greater proportion of respondents on food assistance affected, Chi-square test, p<0.05 
 

Tribal Members who choose to remain within the Ancestral Territory experience higher 
levels of poverty and food insecurity than Tribal Members who live elsewhere. In spite of 
these conditions, Tribal Members choose to live in the Ancestral Territories because their 
culture and identity are inextricably bound to these lands and resources, and specifically 
the Klamath River. Economically forced relocation is perceived as another of the 
inequalities visited on the Tribe as a result of denied access to traditional resources, 
particularly the resources of the river.  

 

I no longer live or work along the Klamath River. I had to leave due to financial 
reasons. I can no longer fish or gather, my children are not learning the culture like 
they should. They are not experiencing all that the Klamath River has to offer. 

 (Tribal Member Survey Respondent 2006) 
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Traditional Activities 
 

Fish plays a variety of roles in Yurok households. According to respondents, 86% use 
fish as food, 72% share fish with friends and family, for 34% fish fills ceremonial and 
religious roles and in 45% of households fish is part of cultural and social activities. In 
contrast, 21% of households report using fish in barter or trade and only 16% of 
households sell fish. This underscores the important meanings of fish for the Tribe. The 
Klamath River Hydroelectric Project has altered the river in ways that are destructive for 
all parts of Yurok life:  

“[T]he dams contribute to a pattern of cumulative effects on the cultural values and 
interests of the tribes – aspects of the environment that are of great importance to them… 
to the tribes [the Klamath River] is utterly central to their cultural identity. This being the 
case, it is equally evident that the effects of the dams, together with the other contributors 
to the Klamath’s plight, fall disproportionately on the tribes.  While others live within the 
riverscape, travel through it, fish in it and hunt in it, only the tribes have an intimate 
cultural connection to the riverscape going back to time immemorial.  Only to the tribes 
is the riverscape the core of their cultural identity.  Maintaining and reinforcing this 
association is particularly important today, as the tribes work to reestablish their 
traditional belief systems and ways of life.”18 

Preliminary analyses of survey data indicate that a greater proportion of individuals who 
participate in traditional activities as children are more likely to continue those activities 
as adults. A similar pattern exists when those who live within the Ancestral Territory are 
compared to those who live elsewhere. In 2006, respondents who lived within the 
Ancestral Territory participated in traditional activities in significantly greater numbers 
than Tribal Members who lived elsewhere Territory (Fig. 20).

                                                 
18 King, T.F. 2004. First Salmon. Prepared for Klamath River Intertribal Fish and Water Commission   
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Figure 20. Respondents involved in traditional activities in 2006 compared by residence location. 
In all cases Chi-square, p<0.05. 
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In spite of more than one hundred years of concerted attempts to destroy the Yurok 
Tribe’s cultural and spiritual integrity, the language and the culture survived. For the 
Yurok Tribe, the health of the Klamath River, its fish runs and other traditional resources 
are essential for cultural survival.  

 

Denied access to the river and the salmon is tantamount to denied access to essential 
cultural and spiritual resources. In these circumstances, poor water quality and unhealthy 
conditions constitute denied access. Respondents have indicated that poor water quality 
has had a detrimental affect on many aspects of their lives not just during the 2005 
cyanobacterial bloom but various times during the past five years (Tables 2 and 3). 
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Table 2. Proportion of respondents who changes their use of the Klamath River in 
response to concerns over water quality during 2000-2004 
 

ACTIVITY 

PROPORTION 
REPORTING 

CHANGED USE 
NUMBER REPORTING 

CHANGED USE 
TOTAL 

RESPONDING 
Fishing 52.9% 148 280 
Eeling 33.2% 89 268 
Hunting 19.5% 52 267 
Gathering 21.2% 55 259 
Ceremonial & Religious Activities 16.6% 43 258 
Cultural & Social Activities 20.8% 54 260 
Recreational 46.0% 126 274 
Transportation 20.9% 53 254 
Bathing & Drinking 49.8% 134 269 
 

Table 3. Proportion of respondents who changes their use of the Klamath River in 2005 
in response to the Microcystin Public Health Notice for the Klamath River  

ACTIVITY 

PROPORTION 
REPORTING CHANGED 

USE 
NUMBER REPORTING 

CHANGED USE 
TOTAL 

RESPONDING 
Fishing 46.1% 113 245 
Hunting 24.7% 59 239 
Gathering 26.8% 64 239 
Ceremonial & Religious Activities 22.5% 53 236 
Recreational 45.8% 110 240 
Transportation 22.6% 53 235 
Bathing & Drinking 44.1% 104 236 
 

When people are denied access to the River, they are cut off from these essential 
activities. Poor water quality has changed peoples’ use of the River and interfered with 
many aspects of Tribal Members’ lives.    

 

“Over the years, the river got smaller and smaller.  The color has gradually 
gotten darker.  At first, (60’s, 70’s, 80’s) the Klamath only looked unhealthy at 
the end of summer.  Now the River always looks too dark in color and low.  At 
the end of summer now, the Klamath looks dark, low, slow, dirty, slimy and too 
unhealthy to get into or eat anything coming from it.  We used to be able to tell 
which salmon were not from the mouth, because they would sometimes have a 
muddy taste.  Now I don’t eat any salmon… for fear of eating toxins and 
diseased fish.”    
                                                  (Tribal Member Survey Respondent 2006) 
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This analysis, while preliminary, clearly demonstrates the inadequate and flawed 
data and analyses submitted by PacifiCorp to the FERC for the DEIS. The Yurok 
Tribe has managed to provide a more comprehensive and accurate analysis than 
PacifiCorp provided or the FERC itself offered, but this is hardly sufficient to 
remedy the deep structural and substantive defects in the FERC analysis. A more 
thorough, representative evaluation of the cultural, social and economic analysis 
of the affects of the Project on Tribes within the region must be undertaken before 
any determination can be made by the FERC. 

 
Environmental Effects 

 
Data compiled by the Yurok Tribe and submitted in formal comments to the 
FERC DEIS in 2006 indicate that the Project’s immediate and long-term, 
cumulative impacts on the socioeconomic conditions of the Yurok Tribe are 
actually severe and disproportionate. The impacts of the current conditions are 
particularly onerous on Native American Tribes in the Klamath basin and 
watershed, Tribes who are dependent upon the River and its fishery for not only 
subsistence but also their cultural, spiritual, economic way of life. Again, impacts 
on the Yurok Tribe, the YIR, and tribal trust resources must be accurately and 
meaningfully considered and evaluated in the Secretarial Determination Overview 
Report in addition to the NEPA and CEQA analysis currently underway. 

 
The FERC EIS was completely inadequate in its consideration of Project effects 
on low-income and minority populations. Executive Order 12898 mandates that 
all federal agencies must consider the impacts of their actions on low-income and 
minority populations. California also has an Environmental Justice law that 
mandates all state agencies not only to consider impacts of actions on low-income 
and minority populations, but also examine disproportionate effects on differential 
rates of consumption of resources. The FERC EIS provides inadequate analysis of 
the impacts of the loss of a traditional diet on Klamath River tribes. Comments 
within the FERC EIS indicate a lack of familiarity with the evidence indicating 
that Native American populations experience disproportionately higher 
prevalence of diabetes than the overall US population. Contrary to statements 
within the FERC EIS, this increased prevalence is statistically and 
epidemiologically distinct from that in the general US population.19  

 
The fact remains that the impacts of the current conditions on the Yurok Tribe, a 
low-income and minority population and a federally recognized Indian Tribe, are 
extensive. It is important to note that the FERC EIS failed to acknowledge or 
assess the health benefits of a traditional diet or the impact of food insecurity and 

                                                 
19 Diabetes prevalence among American Indians and Alaska Natives and the overall population--United States, 1994-2002. MMWR. 
Morbidity and Mortality Weekly Report - 2003 - Aug 1;52(30):702-4. NB This report probably underestimates prevalence of 
dDiabetes among AN/AN population; also see figure below 
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poverty on the health of Native Americans in the affected areas. A preliminary 
analysis of poverty, food insecurity and tribal health data are being submitted as 
supporting documentation on this issue in the following comments. Peer reviewed 
and published medical studies support both the health benefits of a traditional 
Yurok diet, and the disproportionate rates of diabetes in Native American 
communities.11,14,15,16,17,19 

 
The FERC EIS failed to address Environmental Justice (EJ) issues resulting from 
Project impacts on the Yurok Tribe, particularly in the area of disproportionate 
impacts on the health to Tribal and reservation communities, and the health of 
individual tribal members. The Klamath Hydroelectric project, current conditions 
and its continued operations, as well as the biased and discriminating treatment of 
Native Americans by PacifiCorp and the FERC in the previous NEPA process, as 
demonstrated in the flawed, insufficient and indefensible assessment of Project 
impacts in the FERC EIS are examples of what can only be defined as 
environmental racism and examples of blatant environmental injustice.  The 
Yurok Tribe has provided ample testimony and evidence to PacifiCorp and the 
FERC that the Klamath Hydroelectric Project has had and continued to have 
significant, adverse, and disproportionate impacts on the Yurok Tribe and other 
tribal communities, which are low-income and minority populations. Unlike other 
stakeholders within the Basin, the Yurok Tribe receives no economic benefit as a 
result of the Project, yet the Project has resulted in the near-destruction of the 
River, its anadromous and resident species, numerous culturally significant 
resources, ie: tribal trust resources and as a result, the complete Yurok tribal 
fishery. The Klamath Hydroelectric Project and current conditions have had, and 
continue to have significant disproportionate adverse impacts on the Yurok Tribe 
because of its position in the watershed and its continued reliance on both 
subsistence and commercial fisheries. The basic and fundamental tenets of federal 
and state EJ laws suggest that the Department of the Interior and all federal 
agencies involved in the current analysis must consider the very real effects of 
these disproportionate impacts on a range of tribal trust resources. 

 
The Department of the Interior and all federal agencies involved in the current 
Secretarial Determination and NEPA/CEQA analysis must consider the impacts 
of all aspects of the Klamath Hydroelectric Project and current conditions on low-
income and minority communities, particularly on individual Klamath River 
Basin Tribes including the Yurok Tribe. The FERC EIS only provided a 
superficial assessment of the data submitted by the Karuk Tribe.15 The Klamath 
Hydroelectric Project has had significant adverse effects on all aspects of Yurok 
cultural and traditional life and on numerous tribal trust resources. These impacts 
have been documented and submitted to the FERC, in written and verbal 
testimony by hundreds of Yurok tribal members, yet they are not included or 
reflected in the FERC EIS or the assessment of the impacts of current conditions 
on low-income and minority populations. 
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Cumulative Effects 
 

In general this section of the DEIS fails to follow the Council for Environmental 
Quality’s (CEQ) (1997) guidance on conducting cumulative effects analysis under 
NEPA. The Department of the Interior and all federal agencies involved in the 
current Secretarial Determination and NEPA/CEQA process should follow the 
CEQ guidance for identifying, evaluating, and assessing the cumulative effects of 
the current conditions on all types of environmental resources. Cumulative Effects 
analyses should be conducted for all natural and cultural resources within the  
study area for all alternatives under evaluation.. 

 
 

If the Klamath Hydroelectric Project is relicensed and current conditions continue 
without dam removal and implementation of the KBRA and KHSA, populations 
of traditionally and culturally and economically significant food sources species 
will continue to decline, possibly to extinction. Water quality would continue to 
deteriorate, toxic algal blooms would continue and possibly increase, culturally 
significant tribal trust resources and species would continue to suffer significant 
declines, diseases, and Project-related impacts that in turn would have a 
continuing significant adverse effect on the Yurok Tribe and YIR residents. The 
adverse socioeconomic impacts on the Yurok Tribe would continue and 
compound if current conditions continue. Only the removal of the four dams, and 
a fully restored River and fishery can uphold the federal government’s tribal trust 
responsibility to the Yurok Tribe and protect these irreplaceable tribal trust 
resources. 

 
The Department of the Interior and the BIA have a responsibility to ensure the protection 
of tribal trust resources because it acts as the primary branch of the US federal 
government responsible for tribal trust matters. The FERC EIS failed to acknowledge or 
adequately assess the impacts of the Project on tribal trust resources of the Yurok Tribe 
for which the federal government has a fiduciary responsibility. The status quo, or current 
conditions,  would result in the eventual extirpation of all culturally significant tribal trust 
resources within the Klamath River watershed upon which Yurok culture has evolved, 
been sustained, and continues into the present day. If the current conditions continue they 
will result in severe socioeconomic and cultural costs, and continued losses, to the Yurok 
Tribe. These impacts must assessed by the Department of the Interior and all federal 
agencies involved in this current analysis and these assessments must accurately 
evaluated  the federal trust responsibility to the Yurok Tribe and its members. The 
Secretarial Determination process provides for the first ever comprehensive assessment 
of these tribal trust issues and the environmental, economic, social and cultural impacts 
of the Klamath Hydroelectric Project, current conditions, and the proposed action of dam 
removal and implementation of the KBRA and KHSA. The further future decline of the 
fishery and the health of the Klamath River watershed, and its dependent tribal 
communities, is not an “unavoidable adverse effect”. Rather, the adverse effects are only 
unavoidable if the federal government, its departments and agencies, fail in their trust 
responsibilities and the current conditions are allowed to continue, the dams are not 
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removed and the KBRA and KHSA are not implemented. The Department of the Interior, 
specifically the BIA and the Secretary of the Interior should not follow the FERC’s 
mistake of ignoring the best possible science, the law, the needs of effected Tribes and 
the status quo (ie: current conditions) are maintained at the cost of a healthy river, 
restored watershed, sustainable economies, and tribal communities.  

The Klamath Hydroelectric Project has literally destroyed, or nearly destroyed, the entire 
Klamath Basin ecosystem and all the abundant resources that the Tribe has relied upon 
for countless generations. And that near-destruction has happened within one generation 
or lifetime. Downstream tribal communities have received no benefit from the Klamath 
Hydroelectric Project, but have paid an overwhelming and disproportionate cost for the 
profit and benefit of PacifiCorp and a handful of upstream users. The Yurok Tribe has not 
even received the benefit of electricity generated from the Project, yet the Project has 
severely impacted the reservation economy, which relied upon the River primarily for 
food, and less as a commercial and recreational fishery. The lack of ability to make a 
living wage on the YIR has led to a Yurok diaspora, or displacement into surrounding 
areas or further in search of economic stability, yet Yurok who leave often return or wish 
to return to live on the reservation, if only they could make a living. These are profound 
Environmental Justice issues that have yet to be adequately addressed but must be 
addressed meaningfully in the Secretarial Determination and the ongoing NEPA and 
CEQA analysis for removing the four dams and implementing the KBRA and KHSA. 
Only the full removal of all four dams and the restoration of the Klamath River 
ecosystems and its once abundant fishery can begin to redress and resolve these 
Environmental Justice issues. It is imperative that the Department of the Interior, the 
Secretary, the BIA and all federal agencies involved in the current analysis acknowledge 
these long-standing Environmental Justice issues and address them in their final analysis 
and determinations on the proposed action and any alternatives and the Secretarial 
Determination Overview Report currently  underway. 
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VIII. Tribal Trust and Potentially Impacted Trust Assets 
 
 
“The River is the lifeline of the tribe.  It needs to be clean and full so the salmon can 
come back and nourish the people.  The salmon is like the miner’s “canary” – if it is 
sick or dying it is a sign that our people are sick and dying too.  If it is abundant and 
thriving – so are the people.  It is the responsibility of the tribe and other government 
agencies to ensure this life line is healthy and abundant for the future generation.” 
    (Yurok Tribal Member Survey Respondent 2006) 
 
 
 
“There seem to be only memories of long and not so long ago when the fish were so 
plentiful to our kitchen tables or just catching, cleaning, hanging 20 fish in one day.  
Now it seems like you can go fishing all day or just to catch the tides and you come 
back home with 1 or 2 fish and moss and mud and plenty of sticks in your net.  Not too 
many of us who traditionally live on eating sticks.  None of the boys bring eels to you 
anymore cause they caught so many they don’t know what to do with them.  When your 
drifting at the mouth, you have to fight the sealions for one fish and sometimes he even 
takes the belly.  The sealions chase you for a fish if you clean it too close to the waters 
edge.  When I was a little girl my uncles used to bring the fish to Gram’s house and we 
would spend all day hanging that fish and she would can it up and even share a jar or 
2 for a gift every once in a while, now we can barely feed Gram and our own mouths 
and spirits. 
   
Maybe we need to feed our elders and children – let them acquire a taste for that good 
real “CANDY” as Gram used to call it.  When good fish used to run plentiful, Gram 
would make baked fish, fried fish, salmon patties, dried fish, canned fish, kippered fish.  
Cooked on sticks and even fish soup.  Now we have to go buy a fish at the local market 
or eat burgers, pizza, Mexican food, hamburger helper, or any of the other processed 
foods full of all that stuff our elders wouldn’t have dreamed of eating 20 to 30 years 
ago – Our elders don’t even know what some of that stuff is.   
  
When we have ceremonies and cultural gatherings we should not only be thankful for 
what we put in our mouth and cherish every bite, but pray for that fish to come back 
again and make us strong and keep our elders healthy and make our children healthy 
too with its strong vibrations. – We should ask that our fish and berries be made 
plentiful again.  Let our youth and little Indian babies experience the love we have for 
the fish too and learn to harvest it the way Gram used to and feed us dried fish in the 
winter with her hot baked “Injun” Bread and jam.  We are and always will be the fish 
people.  May we be the ones the fish come back to.” 
    (Yurok Tribal Member Survey Respondent 2006) 
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“As a kid there were abundant salmon because you could see the salmon thick in the 
river from the bridges.  You had to row your boat out to rocks that you can walk out to 
now.  Before I went to Vietnam in 1967 the River was high; when I came back after the 
Dam was built the water had dropped.  In my lifetime I have watched the salmon, 
sturgeon, and eels become depleted.  Salmon, eels, and sturgeon were our main food.  
We ate one of the three daily.  We only ate meat on payday.  The rest of the week we ate 
fish.  Now we get fish only occasionally.  This year we have not had any fish.  My 
children may not have any salmon in the future.” 
    (Yurok Tribal Member Survey Respondent 2006) 
 
 
 
“My Yurok elders have always talked about the loss our natural resources and how this 
impacts our life way.  The Tribe itself, the employees need to understand and advocate 
for both (ceremony and natural resources).  When we do our Jump Dance we are 
praying for these things to return to abundance state. The Yurok people cannot survive 
without fish, acorns, language, and ceremonies.” 
    (Yurok Tribal Member Survey Respondent 2006) 
 
 
 
The Yurok have always inhabited California’s northwestern coastline from Little River to 
Damnation Creek. Yurok Ancestral Territory also extends along the Klamath River from 
the mouth of the river up past the Klamath – Trinity confluence to Slate Creek. Yurok 
Territory continues six miles up the Trinity River. The Yurok language (and the 
neighboring Wiyot language) is affiliated with the Algonquin linguistic stock. Algonquin 
languages are primarily spoken by Tribes residing in the Great Lakes and New England 
areas. While the Yurok language is spoken fluently by several dozen Yurok people, a 
Tribal language program is in place to increase the fluency of its tribal members. 
Traditional subsistence animal species include salmon, ocean fish, sturgeon, sea lion, 
whale, elk, deer and duck. Acorns, berries, bulbs and grass seed are staple plant foods. 
 
Yurok life is defined by extended families affiliated with villages and represented by 
head spokespersons. Ceremonial wealth and rights to subsistence resource areas 
determine familial standing within Yurok social structure. Yurok are recognized for their 
skills making redwood canoes, weaving fine baskets, highly stylized art forms, hunting, 
and specifically riverine salmon fishing. The ancient traditions are continued through 
contemporary times. 
 
The traditional homeland of the Yurok Tribe extends from the Pacific Ocean along the 
lower Klamath River and into the Trinity River Basin.  While Yurok culture and tradition 
centers on the Klamath River, their people have always lived along the lower Trinity and 
depended on its fish, water and other resources.  The traditional and present territories of 
the Karuk and Klamath (Oregon) Tribes are located along the upper Klamath River, 
above the River’s confluence with the Trinity.  Both these tribes also depend on the 
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resources of the Trinity River, primarily as it influences the Klamath River ecosystem 
(USFWS et al 2000). 
 
Natural resources hold significant cultural, ceremonial, spiritual and other non-economic 
values for all the Indian tribes of the Klamath region (the term cultural refers to the 
cultural anthropology of the tribes not their archaeologically significant artifacts and 
monuments which are addressed elsewhere in this document).  Thus, standard economic 
methods of accounting and valuation cannot adequately measure the consequences of any 
action that may affect these tribes’ trust assets.  In fact, in previous EIS analysis 
processes, representatives of the Klamath River tribal governments have voiced concern 
over the utility and validity of attempts to quantify and express the benefits of natural 
resources, such as salmon, to their people in economic or dollar terms.  Accordingly, the 
trust analysis does not focus simply on economics; instead, it evaluates the anticipated 
impacts of the Restoration in terms that are more meaningful and of primary importance 
to the potentially affected tribes.  Specifically, the trust section endeavors to characterize 
the fundamental role of the region’s rivers and river health in tribal history.  It is in this 
context that the Restoration alternatives are evaluated in terms of their anticipated impact 
on the health of the Klamath River (USFWS et al 2000).   
 
Healthy alluvial river ecosystems are ultimately the resource of greatest importance to the 
region’s tribes.  Continued tribal access to many trust resources such as fish, wildlife, 
water and plants depends on the condition of the rivers which transect their lands. 
Riverine health itself is a function of many fluvial and geomorphic attributes, including 
rates of sediment loading, flow variability, channel migration and riparian plant life-
cycles, among others.  Therefore, it is necessary to evaluate the influence the proposed 
project may have on these physical attributes of the Klamath River to understand the 
potential tribal trust impacts.  
 
 
Trust Responsibility 
  
From their earliest contact with the Indians of North America, the European powers and 
the United States have dealt with Indians on a government to government, or tribal basis. 
In principle, all treaties, statutes, and executive orders implementing Federal Indian 
policy are premised upon this political relationship. 
 
From 1787 to 1871, the United States entered into hundreds of treaties with Indian 
nations in which Indian tribes gave up land in exchange for reservations, safety, and the 
well being of their people. The Supreme Court has held that treaties create a trust 
relationship between the Federal Government and Indian tribes.  This relationship is 
“marked by peculiar and cardinal distinctions which exist nowhere else” and “resembles 
that of a ward to his guardian”.  The U. S. has a “duty of protection” toward the Indians. 
[See: Cherokee Nation v. Georgia, 30 U.S. 1 (1831); Worcester v. Georgia, 31 U.S. 515 
(1832); U.S. v. Kagama, 118 U.S. 375, 384 (1886); Seminole Nation v. U.S., 316 U.S. 
286 (1942)].  In U.S. v. Mitchell [463 U.S. 206, 225 (1983)], the Supreme Court 
reaffirmed the principle of “the undisputed existence of a general trust relationship 
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between the United States and the Indian people.” The Federal Government’s obligation 
to honor the trust relationship and to fulfill its treaty commitments is the trust 
responsibility.  The Federal Government has extended the trust responsibility through 
federal statutes, agreements, and executive orders.  These documents can create trust 
obligations in the same way that a treaty does.  [See Antoine v. Washington, 420 U.S. 
194 (1975) and Oneida Indian Nation v. County of Oneida, 414 U.S. 661 (1974);  U.S. v. 
Mitchell, 463 U.S. 206, 225 (1983)].  The trust responsibility imposes an independent 
obligation upon the Federal Government to remain loyal to Indians and to advance their 
interests, including their interest in self-government.  [See:  Manchester Band of Pomo 
Indians v. U.S., 363 F. Supp. 1238 (N.D. Cal. 1973)].  The American Indian Policy 
Review Commission’s, Final Report stated  “The purpose behind the trust doctrine is and 
always has been to ensure the survival and welfare of Indian tribes and people.  This 
includes an obligation to provide those services required to protect and enhance Indian 
lands, resources, and self-governance, and also includes those economic and social 
programs which are necessary to raise the standard of living and social well-being of the 
Indian people to a level comparable to the non-Indian society” (USFWS et al 2000). 
 
 
Indian Natural and Cultural Resources 
 
The Trust Doctrine requires, in part, that Indian tribes have continued access to natural 
resources if they are to preserve their cultural and traditional ways of life.  Therefore, in 
order to fully characterize the potential impacts of any action that may affect a tribe’s 
trust resources, it is necessary to examine the role of those resources in tribal cultures and 
societies. 
   
Like all peoples, Native Americans depend on natural resources for the necessities of life, 
food, housing, and clothing.  However, tribes have not traditionally regarded those 
resources simply as commodities to be bought, sold, or indiscriminately exploited.  “The 
landscape itself…is seen as sacred and quivering with life.  It is inscribed with meaning 
regarding the origins and unity of all life, rather than seen as mere property to be 
partitioned legally into commercial real-estate holdings” (USFWS et al 2000). 
 
When non-Indians first began settling in North America, what they perceived as a wild 
and uninhabited land, had in many places been managed and utilized by Indian people.  
Over the millennia, many Native American peoples observed and learned to recognize, 
rely upon, and even emulate natural processes as part of their ceremonial and religious 
ways-of-life.  In this manner, they enhanced the richness and productivity of the land and 
other resources on which they depended, and developed an intimate connection to the 
order and cycles of the natural world (Salter, 1996).  The spiritual and practical 
environmental knowledge they amassed over time was passed orally from one generation 
to the next through story and language, and includes many what are today considered 
highly refined and enlightened techniques for eco-system management  (USFWS et al 
2000). 
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The significance of the Native American reliance on and veneration for nature is evident 
in all facets of their cultures, traditions, religions, and resource management. 
Consequently, increasing resource scarcity over the last century and a half has had a 
profound effect on Indian tribes.  Tribal cultures across North America, such as those of 
the Klamath-Trinity region, are no longer in a position to fully embrace their traditional 
ways of life  (USFWS et al 2000). This is not to suggest that Indian culture has 
disappeared.  Rather, that the declining availability of resources critical to Native 
American traditional and spiritual practices has rendered some of those resources even 
more precious as a means of sustaining their cultures and made additional losses of their 
resource base increasingly difficult to accept  (USFWS et al 2000).  
 
Any tribal trust impact analysis must focus on the potential affect on the health of the 
Klamath River, as the River’s overall health is a primary factor determining not only the 
availability of fish, but many trust assets including water, wildlife, and vegetation.  Thus, 
increased numbers of chinook salmon and Pacific lamprey, just as other trust assets, 
represents an expected beneficial by-product of riverine health.  The potential tribal trust 
impacts were not evaluated on a trust asset by trust asset basis because such an analysis 
would not only require a level of effort well beyond the scope of the EIS but it is unlikely 
to produce scientifically valid results or results readily interperable with respect to the 
overall implications for the region's tribes and the U.S.'s trust responsibility to those 
tribes (USFWS et al 2000)..  
 
In the case of tribal trust resources however, a focus on present and future conditions may 
fail to adequately represent the true nature of the  potential  impacts on the region’s tribes 
and its implications for the U.S.’s trust responsibility to those tribes.   As the Tribal Trust 
-- Existing Conditions must evaluate the cultures, traditions, religions, languages and 
perspectives of  the Indian tribes of the Klamath-Trinity region that are rooted to the 
area’s once healthy rivers and the associated abundance of salmon, elk, vegetation, and 
other natural resources. Thus, while the tribes’ access to natural resources and their socio-
economic and cultural situations under existing and projected environmental conditions 
are relevant to the analysis of tribal trust impacts, it is far more meaningful to consider 
the  impacts in the context of the tribes’ traditional reliance upon rivers as well as the 
once pristine condition of those rivers relative to their currently degraded state.   
 
 
Tribal Trust Resources  
 
In his 2004 analysis, anthropologist Thomas King concluded: 
 

Another law that is pertinent to tribal use of the Klamath Riverscape is the 
American Indian Religious Freedom Act (AIRFA), which articulates a policy of 
respect for and protection of tribal rights to the practice of traditional religion.  
Although AIRFA provides little direction about how agencies are to carry out this 
policy, it has generally been interpreted to require consultation with tribes when 
planning actions that might affect religious practice, and actions to avoid impact 
to such practice where feasible.   
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The tribes obviously use the Klamath River, its water, its fish, and other elements 
of the Klamath Riverscape for religious purposes.  It is not at all to much to say 
that the river is central to the tribes’ religious practice.  The Klamath 
Hydroelectric Project and other projects in the Klamath Basin have changed the 
river, and continue to change it, in ways that are deleterious to tribal religious 
practice.  They do this by altering the quality of the river’s water, which is 
traditionally used for purification rituals.  They do this by altering the habits and 
habitats of the fish that play central roles in religious belief.  They do this by 
causing the erosion of locations where key spiritual activities must take place.  
They do this by fundamentally altering the character of the river as an 
environment in which people can touch the immortal. 

 
Under AIRFA, FERC and other Federal agencies are obligated to consult with the 
tribes and try to make decisions about actions affecting the river in such a way as 
to avoid doing further injury to religious practice.  The logic of AIRFA would 
also suggest that FERC should seriously consider doing what it can to undo 
damage done in the past, in order to help the tribes regain the ability to practice 
their religion in traditional ways.   

 
Effects on Indian Sacred Sites 

 
Executive Order 13007 directs Federal agencies to try to avoid physical impact to 
“Indian sacred sites” on Federal and Indian land, and to avoid blocking tribal 
access to such sites.  Sites like Paniminik, owned by the Karuk Tribe and 
recognized as a place of great spiritual importance, qualify as such sites; there 
may be sites meeting the executive order’s definition on other tribal land or on 
land managed by the Forest Service, Bureau of Land Management, or Bureau of 
Reclamation.  A site need not be eligible for the National Register to be a “sacred 
site” in terms of the executive order.  FERC20 and other agencies need to consider 
this possibility in making decisions about the Klamath Hydroelectric Project and 
other actions along the river. 

 
Trust Responsibility for the Riverscape 

 
Beyond the requirements of any specific law or executive order, the federal 
government has a broad trust responsibility toward federally recognized Indian 
tribes, derived from the Constitution, a great many treaties, laws and policies 
extending back to the earliest days of the nation, and a massive corpus of case 
law.  The trust responsibility has most recently been articulated in a government-
wide manner in Executive Order 13175.   

 

                                                 
20 The applicability of executive orders to independent agencies like FERC is uncertain, but FERC’s Tribal 
Policy Statement promulgated July 23, 2003 includes Executive Order 13175 among its authorities, 
suggesting that FERC views itself as obligated to be responsive to such orders. 
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Partly in response to this executive order, FERC has acknowledged in official 
polity that— 

 
--as an independent agency of the federal government, it has a trust responsibility 
to Indian tribes and this historic relationship requires it to adhere to certain 
fiduciary standards in its dealings with Indian tribes21. 

 
FERC goes on to pledge itself to working with tribes on a government-to-
government basis to address the effects of proposed projects on tribal rights and 
resources.  Thus FERC has committed itself to exercising the Federal 
government’s trust responsibilities toward tribes 

 
Depending on its context, the term “trust responsibility” with respect to Indian 
tribes and the United States government is usually taken to connote either the 
relatively narrow responsibility to protect tribal interests in “trust assets” to which 
a tribe has rights by treaty, statute, or outright ownership (timber, minerals, 
fish)22, or the more general responsibility to be sensitive to and represent tribal 
interests vis-à-vis other parties.   

 
Taking the narrow definition first, it is well established that the Yurok and Hupa 
Tribes have federally recognized rights to fish in the Klamath River and its 
tributaries23.  The Karuk have not been held to possess such rights, apparently 
because the tribe lacks a treaty explicitly reserving them.  However, one of the 
central tenets of Indian law is that tribes retain all rights not explicitly ceded24, so 
arguably the Karuk have retained rights to the Klamath’s fish as well.   

 
Apparently using a broader definition, the Trinity River EIS identifies not only 
anadromous fish but “non-anadromous fish, water, wildlife, and vegetation” as 
“trust-protected assets”25.   

 
FERC must understand itself to have a trust responsibility toward at least tribal 
rights to anadromous fish in the Klamath Riverscape, and arguably toward a 
broad array of the riverscape’s other contributing elements. 

 

                                                 
21 FERC Tribal Policy Statement: 18 CFR 2.1c(b) 
22 25 CFR 900.6 
23 Trinity River EIS:3-208; The primary Hupa rights are to fish in the Trinity, one of the Klamath’s main 
tributaries. 
24 The “Reserved Rights Doctrine,” see U.S. v. Winans, 198 U.S. 371 (1905). 
25 Trinity River EIS: 3-205 
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Yurok on Federal Government’s Trust Responsibility 
 
In 2009, the Yurok Tribe drafted core principles on the Tribe’s position on Klamath 
River and Yurok Trust Resources in a White Paper presented to the US Fish and Wildlife 
Service.  
 
The Yurok Tribe has developed this white paper to provide a description of the Tribe’s 
interest in Klamath River Basin fish, water and related issues.  The Klamath River Basin 
includes the Trinity, Scott, Shasta, Salmon, Williamson, Wood and Sprague Rivers 
including all connected tributaries. 

 
The following principles must be applied when the United States is involved in any issue 
that affects Klamath River Basin fish, water or other resource issues: 

 
1) That the United States fully and properly protect and restore all trust 

resources of the Yurok Tribe.  This principle includes the need to 
manage Klamath River Basin resources such that the Yurok Tribe can 
fully participate in the subsistence, commercial and ceremonial harvest 
of all species and races of anadromous and other fish; 

2) That the United States abide by and honor the commitments made in 
the Cooperative Agreement between United States Department of the 
Interior and Yurok Tribe for the Cooperative Management of Tribal 
and Federal Lands and Resources in the Klamath River Basin of 
California; 

3) That any activities which affect fish and/or water resources within the 
Klamath River Basin affect the Yurok Tribe Reservation and the 
Yurok Tribe whether such activities occur in California or not; 

4) That the United States, including the Department of the Interior, must 
provide the Yurok Tribe with any proposal, initiative or other concept 
that affects the interests and resources of the Yurok Tribe; 

5) That the United States, including the Department of Interior, pursuant 
to the cooperative management agreement mentioned above, principles 
of the government-to-government relationship, and in proper 
recognition of the dependence of the Yurok Tribe upon Klamath River 
Basin fish, water and other resources, will not take any action affecting 
Yurok interests without the full, timely, and meaningful participation 
of the Yurok Tribe in all decision and other processes; 

6) That the United States and the Department of the Interior recognize 
that the Yurok Tribe harvests the vast majority of Klamath River Basin 
fish as demonstrated by the Tribe’s past harvest;  

7) That the United States recognize and respect the Yurok Tribe fishery 
interests as specifically recognized by the 1993 Opinion of the 
Solicitor, the 1988 Hoopa Yurok Settlement Act and its legislative 
history and other appropriate sources.  
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What follows is a description of the Yurok Tribe’s dependence upon the Klamath River 
and its fisheries, including attached rights. 

  
The Yurok Tribe’s message is that there is a continuing and substantial impact to the 
Yurok Tribe’s fisheries and other resources.  That impact has dire social and economic 
consequences on the lives of Tribal members, their families and Tribal communities.  
Any process regarding the management of Klamath River Basin fish, water or other 
resources must include the Yurok Tribe.  The United States, including the Department of 
Interior, must properly share all information in its possession as it such relates.  Any 
decisions regarding tribal resources must be based upon the Tribe’s unique circumstances 
and strengthen Tribal culture and related priorities. 
 
The Yurok Tribe Dependence on Klamath River Basin Fish 
 
Klamath River fish are irreplaceable to the Yurok Tribe's culture, religion and economy.  
From time immemorial, Yurok people have depended on the Klamath River and all of its 
streams and tributaries.  The River is central to Yurok society by providing food, 
transportation, commercial trade, and numerous other activities essential to Yurok life.  
Throughout history and today, the identity of the Yurok people has been intricately woven 
into natural environment including the Klamath Basin watershed.  Tribal religious and 
ceremonial practices focus on the health of the world; the Klamath River and its fisheries are 
a priority.  The Yurok Tribe’s obligation to protect the fishery has always been understood 
by Yurok people.  The ancestral territory of the Yurok Tribe included coastal lagoons, 
marshes, ocean waters, tidal areas, redwood and other ancient forests, prairies and the 
Klamath River.   
 
Because of the rivers' importance, one of the Tribe's highest priorities is to protect and 
preserve the resources of the rivers, and in particular, to restore the anadromous fish runs to 
levels that can sustain Yurok people.  When the original Klamath Reservation was 
established in 1855, the rivers were filled with abundant stocks of salmon, steelhead, 
eulachon, lamprey, and green sturgeon.  Today, the abundance of fish in the Klamath River 
and its tributaries are only a small fraction of their historic levels.  Many species of fish have 
gone extinct, many other species, such as fall Chinook, are in serious trouble.  Nonetheless, 
anadromous fish continue to form the core of the Yurok Tribal fishery.  The Yurok Tribe is 
pursuing its fishery restoration goals through a fish management and regulatory program, 
participation in various forums to reach long term solutions to Basin problems and when 
necessary, litigation.   The Tribe has devoted a large share of scarce funding resources to 
budgets for fishery management and regulation.  The Tribe has enacted a fisheries ordinance 
to ensure that the fishery is managed responsibly and in a sustainable manner and has a 
longstanding record of resource protection.  The Tribe's fisheries department is well 
respected and recognized as a knowledgeable and experienced fisheries entity in the 
Klamath Basin.  The Yurok Tribal Council and the Tribal members they represent are well 
known for taking and supporting responsible actions to protect fisheries resources.   
 
The Yurok Tribe dependence upon Klamath River fish is supported by Tribal harvest 
information.  Since the passage of the Hoopa Yurok Settlement Act in 1988, the Yurok 
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Tribe harvest of Klamath River fall Chinook represents approximately 87% of the 50% 
Tribal allocation (see Figure 1.).  In terms of the overall allocation of Klamath River fall 
Chinook, comprised of Tribal and non-Tribal fishing groups, the allocation of fall Chinook 
for the Yurok Tribe is the largest single allocation of any group, Tribal or non-Tribal, 
harvesting Klamath River fall Chinook.  The Tribe’s allocation is 80% of the Tribal 
allocation or 40% of the total allocation of harvestable surplus of Klamath fish.   
 
Figure 1.  Percent of Klamath Tribal allocation harvested by the Yurok and Hoopa       
Valley Tribes, 1989 – 2004.  
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The Tribe’s dependence on Klamath River fish and the expectation that the Tribe would 
have significant economic opportunities from the fishery was identified by Congress during 
passage of the 1988 Hoopa Yurok Settlement Act.  Unfortunately, the lack of Klamath River 
fish has prevented the Yurok Tribe from realizing the benefits of the Klamath fishery as 
intended by Congress. The legislative history confirms that Congress intended to vest in 
the Tribe property rights to the fishery on the Klamath River. The Committee noted that 
the Act "will also establish and confirm the property interests of the Yurok Tribe in the 
Extension, including its interest in the fishery.  Senate Report No. 564, 100 Cong., 2d 
sess. (1988). 
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IX. Conclusions and Recommendations 
 
 
For the Yurok it is difficult to discuss the traditional and contemporary culture in two 
distinct life ways. Instead Tribal presence throughout the Klamath River Basin is a 
continuum running from time immemorial into the future generations yet to come. While 
this continuum can be marked by periods of change (creator, woge, culture heroes, oral 
tradition of prehistory, oral tradition of proto history, oral and written 20th century 
history, and 21st century contemporary occurrences.) the basic relationship remains the 
same: for Yurok People, social and physical health, culture and economy continue to rely 
on the Klamath River and its fishery. Further, the Yurok fishery depends on a healthy 
river ecosystem that includes as a necessary requirement adequate flows of high quality 
water to sustain the abundant trust resources that Yurok depend on to maintain their way 
of life. 
 
The relationship between indigenous people, fish, and rivers with water is fundamentally 
a cultural relationship.  The cultural relationship encompasses all other ways of defining 
the relationship and thus includes relationships of economics, politics, ecology and 
environment, and religion. In addition archeological or historical perspective for 
understanding cultures, while yielding important information, are limited in scope by the 
requirements of objectivity, evidence and a chronological ordering that may be radically 
different than that of the cultures to be understood. The River is of such great importance 
that there is no particular unique word that names the river.  Instead, the River is named 
as ‘river’.  Yurok words for ‘river’ are ‘la yoh’, ‘ra yoy’, and are translated ‘to run’ or to 
‘run past’ in reference to a liquid.   
 
Yurok interaction and emulation of the environment is a spiritual - ceremonial activity. 
More than environmental management, for Yurok interaction and emulation are a 
religious right. This is important for linking Native American environmental practices to 
additional laws, regulations, policy orders, and policy that acknowledge Native American 
religious rights (American Indian Religious Freedom Act 1978, Executive Order 12898, 
Executive Order 13007). 
 
Oral traditions, the spoken word that links people, cultural practices and place are critical 
to understanding the environment from the perspective of the Yurok and other Klamath 
River Tribes. The Klamath River as a cultural environment important to indigenous 
people is more than a collection of individual historic properties or sites.  Instead it is the 
whole of the River considered as a single entity that best frames the meanings and 
relationships between Indigenous people, fish and water. It is clear from Yurok oral 
history that the River is such an integral part of the Yurok way of life that without it the 
traditions of the Yurok people would be perceived in a radically different perspective.  
Practically every function of the Yurok way of life is associated to the River: The 
origination of fish, proper methods for taking fish, how the River is to flow, death 
passage ceremonies, locations for fish dams and ceremonies all reflect the bond between 
the River and the Yurok people.  It is essential that the River be maintained at a level that 
provides relevance to the young Yurok mind that hears these stories. 
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The condition of the Klamath River, it’s health and quality, is of grave concern to Yurok 
people. Healthy habitat, adequate and high quality water flows, sustainable and abundant 
fish populations are of critical importance to Yurok culture. This concern is due to 
dependence on the River for all aspects of Yurok life, the directives handed to the People 
by the Creator as Indian Law, and a responsibility for good stewardship of the River and 
the resources it provides. The role and significance of the River in Yurok life and 
ceremony, from birth to death, cannot be overstated. The River is the bond that unifies 
Yurok culture. It is also the bond that unites Yurok with their upriver neighbors in a 
common life way that has persisted through time. 
 
In a 2004 report evaluating the eligibility of the Klamath Riverscape for inclusion on the 
National Register of Historic Places, anthropologist Thomas King reported: 
 

Effects of the Project downstream from Iron Gate Dam are less straightforward 
than those within the Project area itself.  Such effects must be understood as parts 
of a complex of cumulative effects – contributions to the overall transformation of 
the river from its natural condition to the way it is at present.  This complex of 
effects is the result of a variety of forces.  Besides the PacifiCorp Project, 
contributors include the dams managed by the Bureau of Reclamation (BOR), 
farming practices, particularly in the Klamath Basin upstream from the Project, 
logging, mining, sewage disposal, and other modern human activities along the 
river, and offshore commercial and recreational fishing that depletes salmon and 
steelhead runs in the river.  To these contemporary impacts must be added the 
past impacts of hydraulic mining, which tore down riverbanks, altered 
streamflow, and filled in fishing holes.  It is beyond the scope of this report to 
detail all the effects of all these sources, but it may be helpful to characterize them 
in general and then to consider what contribution the PacifiCorp Project may itself 
have to the overall pattern of effects. 

 
The culturally significant character of the riverscape is fundamentally controlled 
by the character of the river, which in turn is controlled by the quantity and 
quality of water flowing down it and the manner in which flows are regulated, 
whether by natural or human agent.  Insufficient water, or water that has been 
polluted, obviously affects direct human consumption and other uses, but it also 
has a variety of damaging effects on the riverscape’s cultural values.  Effects 
discussed in the ethnographic reports and elsewhere, and by tribal consultants, 
include: 

 
• Impediments to Tribal River access, particularly just downstream from Iron 

Gate Dam. 
 

• Blocking the passage of anadromous fish up the river – resulting from the 
simple presence of the dams26. 

                                                 
26 See KRITFWC 2003.  Karuk and Yurok consultants disparage the extent to which hatcheries can make 
up for this blockage, reporting that hatchery fish are very different from wild fish – softer, spongier.  Shasta 
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• Other impacts on fish – ranging from catastrophic effects like the massive 

2002 fish kill to a general decline in the populations of both anadromous and 
resident fish, and including the complete or near elimination of particular fish 
runs27., resulting from such factors as: 

 
o Release of insufficient water down the river, or releases at the wrong 

times, or in the wrong amounts, to meet the biological needs of all fish 
species, at all life stages. 

 
o Release of water that has been warmed (or cooled) by being held in 

reservoirs, creating an unnatural and detrimental temperature regime 
for fish. 

 
o Release of water that is polluted by agricultural runoff from above the 

reservoirs, full of chemical foam and algae, making it unhealthy not 
only for fish but also for people to drink or bathe in. 

 
o Deposition of sediment in cold-water holes where fish congregate. 

 
o Creation of a flow regime in which periodic flushing flows (“freshets”) 

are replaced by a flat flow punctuated by flood events28, failing to 
clear away sand and gravel bars at the mouths of tributaries and thus 
sealing off spawning ground and fish refugia. 

 
• Through the same alterations in flow regime, causing erosion of culturally 

important areas along the river, such as the World Renewal site Katamin.   
 

• Through flow alterations, temperature changes, and pollution, causing damage 
to the health of plants required for basketry and other cultural purposes. 

 
Such effects have obvious implications for the relationships of the tribes to the 
river, the fish, special places along the river, and other elements that contribute to 
the significance of the riverscape.  If the salmon do not run, the First Salmon 
Ceremony becomes meaningless.  If the priest’s sweatlodge washes away, the 
priest cannot use it during the World Renewal Ceremony.  If the river is too 
polluted to bathe in, important purification rituals cannot be performed.  If people 
cannot get enough salmon, or steelhead, or lampreys, their connection with the 
riverscape is diminished. 

 

                                                                                                                                                 
consultants did not make this distinction but reported similar differences between wild and farmed salmon, 
and all consultants commented on the problem of competition between hatchery-raised fish and wild fish, 
arguing that the wild population is endangered by the release of hatchery fish. 
27 For summary statistics from Federal government sources, see Karuk ethnographic report:77-8 
28 See, for instance, Karuk ethnographic report:57-8 
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Further, interviews with Yurok tribal elders have made it clear that for Yurok, there is a direct 
cause and effect between the dams and the conditions on the River and impairments to the fishery 
and Yurok way of life: 
 

I think Iron Gate has a lot to do with the Klamath River because what it’s doing is 
during these slack years when there is less water, that algae builds up in the bottom 
of swimming ponds, well that’s the same thing that’s happening up there now and 
we’re getting this fertilizer and stuff from them farms building up on the floor of 
these little reservoirs. It is building up thick and then we get a little high water and 
they hold the water back. They hold the water back because they’re trying to keep 
their water level in the reservoirs which cuts it short from going into the ocean. 
Then it just builds up and finally we get our weather and they say, ‘Okay, we hit 
our level,’ and they turn it loose. Then they open the gates and all we get is that 
slush and cow shit and debris from them reservoirs and it’s pouring into our water 
and there is that white foamy stuff on the top of the water and this algae that is so 
thick you can’t even walk in it and it’s no good for the fish. It’s no good for the 
wildlife. It’s no good for nothing. And anymore even if we do have a high water it 
doesn’t flush it. It goes down the little channels where the water is supposed to be 
and all this algae is on the sides and it floats up and goes down to where the fish 
are and never goes away. There it is. That has a lot of effect on our river.  

 
The River used to have high winter flows. People would move around in the winter. 
The River would rise 40-50 feet every year in peak flows. Walt recalls high water 
and flood events in 1955, 1964, and 1974. High water events removed silt and 
sediments and large woody debris from the river. Now the flows are not high 
enough to float out the big logs over the riffles or clear out the gravel and 
sediments that pile up at the mouths of the creeks. The construction of dams on the 
Klamath and the Trinity Rivers had a big impact on the River and its annual flow. 
Walt stated that a significant decline in fish population was evident after the 
construction of the dams. 

      (Walt McCovey Jr., 2003) 
 
 
 
In his 2004 analysis, Thomas King concludes the following: 
 

The Klamath Riverscape is the physical cultural environment of the tribes, and 
that its health is intimately related to the health of their less tangible cultural 
institutions.  The Klamath Riverscape, the river itself, and its fish would be key 
cultural resources for the tribes even if they were not eligible for the National 
Register.  To the extent the dams contribute to the pattern of cumulative impacts 
on the riverscape, they have an adverse effect on the integrity of these resources, 
which must be considered in project review under NEPA. 

 
It remains the position of the Yurok Tribe that the only resolution of these long standing 
violations of Yurok sovereignty, the depletion and degradation of  Yurok Trust Resources 
and the actual fulfillment of the federal government’s Trust Responsibility to the Yurok 



 124

Tribe and its members requires the full removal of the 4 Klamath River dams and the 
implementation of the KBRA and KHSA all leading to the restoration of the Klamath 
River its ecosystem and its fishery. This report has been prepared for the purposes of 
providing citations, references, data and evidence that will assist the Department of the 
Interior, the Secretary of the Interior and all federal agencies engaged in the Secretarial 
Determination Process and the ongoing NEPA/CEQA process in making a sound and 
informed decision on these important matters of vital interest to the Yurok Tribe. 
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Water Quality Data 

YTEP has collected a significant amount of water quality, habitat, and physical data (parameters listed in table below) within the Yurok 
Reservation over many years (several parameters starting in 2003) which will be made available to the Water Board. YTEP will coordinate 
with the Board to share and transfer data (raw or analyzed) as needed. Please contact Louisa McCovey, Environmental Director 
(lomccovey@yuroktribe.nsn.us) or Micah Gibson, YTEP Assistant Director for the Water Division (Micah@yuroktribe.nsn.us) for more 
information.  

 

Probes Conventional WQ Algae Bacterial Habitat Sediment Weather Flow Other 
Temp H2O (hobo) Ammonia Phytoplankton E coli Fish Disease Turbidity Air Temp Storage Pesticides 
Temp H2O (sonde) Nitrite Chlorophyll-a Enterococcus Fish Studies TSS Relative Humidity Inflow Herbicides 
Conductivity Nitrite+Nitrate Phaeophytin Coliform Macroinverts VSS Wind Outflow SUVA 
pH Nitrate Periphyton   Zooplankton Total Dissolved Solids Rain Discharge Other  
DO Particulate Nitrogen Antoxin-a   Secchi Snow Gauge Height  
Turbidity (sonde) Total Nitrogen Microcystis   Sediment    
BGA (sonde) Total Phoshate Microcystin   Subsurface Sediment    
Chlorophyll (sonde) SRP    Surface Sediment    
PAR PO4        
Other Probes TOC        
 DOC        
 Particulate Carbon        
 BOD        
 Alkalinity        
 Calcium        
 Magnesium        
 Silica        
 Iron Filtered         
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1.  Introduction 
 
This section provides the context for this document, the purpose and scope of work for the project 
and an overview of the project participants, and the relevance of this document for the evaluation 
of the Klamath River as a Traditional Cultural Landscape (Riverscape).  
 
1.0 Project Description 
 
1.1  Scope of Work 
 
This ethnographic inventory has been conducted by the Yurok Tribe Culture Department under 
contract with PacifiCorp as part of a federal relicensing application for the Klamath Hydroelectric 
Project (FERC Project No. 2082) for a series of hydroelectric dams on the Klamath River.  As 
part of the relicensing process with the Federal Energy Regulatory Commission (FERC), 
PacifiCorp is required to assess the potential environmental and social effects of the Project on 
the surrounding environment. FERC requires that Exhibit E of the license application include 
surveys, inventories, impact assessments, management plans, and agency correspondence for 
cultural resources within the FERC boundary in order for it to meet its responsibilities under 
NEPA and NHPA. 
 
The information provided in this ethnographic document will be used in the development of 
Exhibit E of the FERC license application, Cultural Resources Final Technical Report, and the 
Historic Properties Management Plan (HPMP) for the Klamath Hydroelectric Project.  The 
information provided in this document will be integrated with other resource study results to 
address concerns the Cultural Resources Working Group has identified regarding the potential 
impacts of the Project on culturally significant resources. 
 
1.2  Cultural Resources Working Group 
 
The Cultural Resources Working Group for this project was organized by PacifiCorp for the 
purposes of identifying potential effects on cultural resources within the Project area as required 
under Section 106 of the National Historic Preservation Act (NHPA) and the National 
Environmental Policy Act (NEPA). Participants in this group included the five Klamath River 
Native American Tribes (Klamath Tribes, Shasta Nation, Karuk Tribe, the Hupa Tribe, and the 
Yurok Tribe), the California State Historic Preservation Office, the Oregon State Historic 
Preservation Office, the Yurok Tribe Heritage Preservation Office, the Bureau of Indian Affairs 
(BIA), the Bureau of Reclamation (BOR), the Bureau of Land Management (BLM), the Klamath 
River Inter-Tribal Fish and Water Commission, US Fish and Wildlife Service, Oregon 
Department of Fish and Wildlife, Oregon Parks and Recreation,  Oregon Water Resources 
Department, Humboldt County Public Works, FERC, CH2Mhill, Kearns and West, and others.  
The Cultural Resources Working Group has worked to identify and define the Project‟s Area of 
Potential Effect (APE) on cultural resources within the 500 year flood plain of the Klamath River.  
 
1.3 Native American Participants 
 
Five Klamath Basin Native American Tribes have been included in the Cultural Resources 
Working Group: The Klamath Tribes of Oregon, the Shasta Nation of California, the Shasta 
Nation, Inc. of California, the Karuk Tribe of California, and the Yurok Tribe of California. 
PacifiCorp has contracted each of these Tribes to conduct an ethnographic study on their 
respective ancestral territories as it relates to the development of a HPMP and the preparation of 
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Exhibit E of the FERC license application. The five Tribes were contracted by PacifiCorp for the 
purposes of identifying cultural resources within the Klamath Hydroelectric Project including 
Traditional Cultural Properties (TCPs) and /or Sensitive Cultural Resources (SCRs) within the 
Project‟s APE. The tribal studies evaluated the following cultural components: water, fish, 
gathering areas, transportation, habitation, and sacred/ceremonial areas associated with the River. 
 
1.4 Document Purpose: Synthesis 
 
This document has been prepared by the Yurok Tribe Culture Department for the purpose of 
identifying ethnographic sources and information to be used in the creation of a final synthesis 
document for the preparation of Exhibit E of the FERC license application as previously 
described.  It is not to be considered a read-through or stand-alone document, but rather a 
component of a larger document to be created upon the completion of the ethnographic 
inventories by each of the five of the participant Tribes. This document will be integrated with the 
other four tribal studies into a final synthesis document that will be used to identify cultural 
resource concerns within the Project‟s APE for the purpose of evaluating the Klamath River as a 
Traditional Cultural Landscape. 
 
1.5 Regulatory Analysis 
 
The regulatory analysis is a document that will be used in the preparation of the synthesis 
document for the purposes of assessing the Klamath River‟s eligibility to the National Register as 
a Cultural Landscape, or Ethnographic Riverscape.  An Ethnographic Landscape (Riverscape) is 
defined as: 
 A land (river)-scape containing a variety of natural and cultural resources that associated 

People define as heritage resources. Examples are contemporary settlements, religious 
sacred sties, and massive geological structures. Small plant communities, animals (fish), 
subsistence and ceremonial grounds are often components (NPS Preservation Brief 36). 

 
The cultural components of the Klamath Ethnographic Riverscape include: water, fish, gathering, 
transportation, human habitation and ceremonial resources. The regulatory analysis is the 
framework provided for the purpose of evaluating the significance and integrity of the Klamath 
Riverscape and has provided the format for the individual tribal reports on cultural resources 
within the River corridor. It includes nomenclature and information on defining, identifying, and 
evaluating Cultural Landscapes under the NHPA. 
 
1.6  Methodology 
 
This document was prepared following an outline shared between the five Tribes conducting 
ethnographic studies and inventories for this process. The outline is based upon the criteria for 
defining the Klamath Riverscape as a Cultural Landscape as detailed in the Regulatory Analysis. 
This document includes ethnographic information on Yurok traditional and contemporary culture, 
archival and published literature, and Yurok oral histories and interviews with tribal elders on the 
Yurok relationship with the River. The information was reviewed and relevant passages and 
excerpts have been selected as they relate outline for the Riverscape analysis. 
 
1.7  Document Organization 
 
The format used in this document is based upon the outline developed to provide uniformity to 
the content and information provided for use in the generation of the final synthesis document. 
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The sections in this document provide information on various aspects of Yurok Culture in relation 
to the River. The sections in this document are presented in the following order: 
 

 1. Introduction. Scope of work, participants, and purpose. 
 2. Yurok Culture. A brief summary of Yurok traditional and contemporary 

culture as it relates to the Klamath River. 
 3. Ethnographic Literature. A literature review of historic and archival sources on 

Yurok traditional culture and the Yurok relationship to the River for the purposes 
of evaluating and defining the Klamath Riverscape. 

 4. Interviews with Yurok Elders. Excerpts from six interviews conducted with 
Yurok elders on personal experiences on and recollections about the River. 

 5. Conclusion. A brief summary of the relationship between Yurok and the River 
based upon the sources reviewed for this document. 

 Bibliography. A list of reference used to compile this document. 
 
This document should not be considered an authoritative or exhaustive document on Yurok 
Culture or the Yurok relationship with the River. Rather, it should be considered a cursory 
overview of published and unpublished sources, oral history, personal experiences, and archival 
literature as it relates to the scope of this Project, and the limitations in resources (funding and 
time) allotted for this study under the terms of the contract with PacifiCorp. The Yurok 
relationship with the River is well established in the information provided in this document, but in 
reality, the relationship between Yurok and the River is so profound that it cannot be 
encapsulated or adequately reflected in a document of this nature. 
 
2.  Yurok Cultural Values  
 
This section provides an overview of the history of the Yurok Tribe, and examples of the 
traditional and contemporary relationship between Yurok and the River. It includes information 
on the political organization and history of the Yurok Tribe, aspects of Yurok language, oral 
traditions, ceremonial life, traditional life ways, Yurok geography, and contemporary resource 
use and subsistence as it relates to the River. 
 
2.0  Traditional and Contemporary Culture 
 
2.1  Yurok Culture 
 

PREAMBLE OF THE CONSTITUTION OF THE YUROK TRIBE 
                Approved by the Interim Council on November 24, 1993 

 
Our people have always lived on this sacred and wondrous land along the Pacific Coast and inland 
on the Klamath River, since the Spirit People, Wo‟ge‟ made things ready for us and the Creator, 
Ko-won-no-ekc-on  Ne ka-nup-ceo, placed us here.  From the beginning, we have followed all the 
laws of the Creator, which became the whole fabric of our tribal sovereignty.  In times past and 
now Yurok people bless the deep river, the tall redwood trees, the rocks, the mounds, and the 
trails.  We pray for the health of all the animals, and prudently harvest and manage the great 
salmon runs and herds of deer and elk.  We never waste and use every bit of the salmon, deer, elk, 
sturgeon, eels, seaweed, mussels, candlefish, otters, sea lions, seals, whales, and other ocean and 
river animals.  We also have practiced our stewardship of the land in the prairies and forests 
through controlled burns that improve wildlife habitat and enhance the health and growth of the 
tan oak acorns, hazelnuts, pepperwood nuts, berries, grasses and bushes, all of which are used and 
provide materials for baskets, fabrics, and utensils. 
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For millennia our religion and sovereignty have been pervasive throughout all of our traditional 
villages.  Our intricate way of life requires the use of the sweathouse, extensive spiritual training, 
and sacrifice.  Until recently there was little crime, because Yurok law is firm and requires full 
compensation to the family whenever there is an injury or insult.  If there is not agreement as to 
the settlement, a mediator would resolve the dispute.  Our Indian doctors, Keg-ae, have cared for 
our people and treated them when they became ill.  In times of difficulty village headmen gather 
together to resolve problems affecting the Yurok Tribe. 

 
Our people have always carried on extensive trade and social relations throughout our territory and 
beyond.  Our commerce includes a monetary system based on the use of dentalium shells, Terk-n-
term, and other items as currency.  The Klamath River was and remains our highway, and we from 
time beginning utilized the river and the ocean in dugout canoes, Alth-wayoch, carved from the 
redwood by Yurok craftsmen, masterpieces of efficiency and ingenuity and have always been sold 
or traded to others outside the tribe.  Our people come together from many villages to perform 
ceremonial construction of our fish dams, Lohg-en.  Our traditional ceremonies -- the Deerskin 
Dance, Doctor Dance, Jump Dance, Brush Dance, Kick Dance, Flower Dance and others  --  have 
always drawn hundreds, and sometimes thousands, of Yuroks and members of neighboring tribes 
together for renewal, healing, and prayer.  We also have always traveled to the North and East to 
the high mountains on our traditional trails to worship the Creator at our sacred sites,  -- Doctor 
Rock, Chimney Rock, Thklamah (the stepping stones for ascent into the sky world), and many 
others. 

 
This whole land, this Yurok country, stayed in balance, kept that way by our good stewardship, 
hard work, wise laws, and constant prayers to the Creator. 

 
Our social and ecological balance, thousands and thousands of years old, was shattered by the 
invasion of the non-Indians.  We lost three-fourths or more of our people through unprovoked 
massacres by vigilantes and the intrusion of fatal European diseases.  The introduction of alcohol 
weakened our social structure, as did the forced removal of our children to government boarding 
schools, where many were beaten, punished for speaking their language, and denied the right to 
practice their cultural heritage.  After goldminers swarmed over our land we agreed to sign a 
“Treaty of Peace and Friendship” with representatives of the President of the United States in 
1851, but the United States Senate failed to ratify the treaty.  Then in 1855, the Unites States 
ordered us to be confined on the Klamath River Reserve, created by Executive Order (pursuant to 
the Act of March 3, 1853, 10 Stat. 226, 238) within our own territory. 

 
In 1864 a small part of our Ancestral land became a part of the Hoopa Valley Indian Reservation 
which was set apart for Yuroks and other Indians in Northern California.  This became known as 
the 12-mile “Square.”  In 1891, a further small part of our Ancestral land was added when “The 
Extension” to the Hoopa Valley Indian Reservation was set aside by executive order authorized by 
the 1864 statute, which created the Hoopa Valley Indian Reservation.  This statutory reservation 
extension extended from the mouth of the Klamath River, including the old Klamath River 
Reserve, about 50 miles inland and encompassed the river and its bed, along with one mile of land 
on both sides of the river.   

 
But even this small remnant of our ancestral land was not to last for long.  In the 1890‟s, 
individual Indians received allotments from tribal land located in the Klamath River Reserve 
portion of the Hoopa Valley Reservation and almost all of the remainder of the Reserve was 
declared “surplus” and opened for homesteading by non-Indians.  The forests were logged 
excessively and the wildlife was depleted.  Even the great salmon runs went into deep decline due 
to over-fishing and habitat destruction.  In the mid 1930‟s the State of California attempted 
illegally to terminate traditional fishing by Yurok people, the river‟s original --and only --  
stewards from Bluff Creek to the Pacific Ocean.  Our fishing rights were judicially reaffirmed in 
the 1970‟s and the 1980‟s after many legal and physical battles.   

 



 9 

Throughout the first 140 years of our tribe‟s dealings with the United States, we never adopted a 
written form of government.  We had not needed a formal structure and were reluctant to change.  
The United States had decimated the Yurok population, land base, and natural resources and our 
people were deeply distrustful of the federal government. Yet we, the Yurok people, know that 
this is the time to exercise our inherent tribal sovereignty and formally organize under this 
Constitution.  We do this to provide for the administration and governance of the modern Yurok 
Tribe that has emerged, strong and proud, from the tragedies and wrongs of the years since the 
arrival of the non-Indians into our land.  Our sacred and vibrant traditions have survived and are 
now growing stronger and richer each year. 

 
The Yurok Tribe is the largest Indian tribe in California, and, while much land has been lost, the 
spirit of the Creator and our inherent tribal sovereignty still thrives in the hearts and minds of our 
people as well as in the strong currents, deep canyons, thick forests, and high mountains of our 
ancestral lands.   

 
Therefore, in order to exercise the inherent sovereignty of the Yurok Tribe, we adopt this 
Constitution in order to: 
 

  1) Preserve forever the survival of our tribe and protect it from forces which may threaten 
its existence; 

 
2) Uphold and protect our tribal sovereignty which has existed from time immemorial and  
which remains undiminished; 

 
3) Reclaim the tribal land base within the Yurok Reservation and enlarge the Reservation 
boundaries to the maximum extent possible within the ancestral lands of our tribe and/or 
within any compensatory land area; 

 
 4) Preserve and promote our culture, language, and religious beliefs and practices, and pass 

them  on to our children, our grandchildren, and to their children and grandchildren, on 
and on, forever; 

 
5) Provide for the health, education, economy, and social well being of our members and 
future members; 

 
6) Restore, enhance, and manage the tribal fishery, tribal water rights, tribal forests, and all 
other natural resources; and 

   
  7) Insure peace, harmony, and protection of individual human rights among our members 

and among others who may come within the jurisdiction of our tribal government. 
 
        (Yurok Tribe Constitution 1993) 
 
From time immemorial Yurok people have lived along the Klamath River from the mouth of the 
river up to the Karuk boundary.  Nearly every aspect of Yurok life, language, ceremonies, 
society, and economy, was, and continues to be, bound by the river.  The River, being so basic 
that it has no specific Yurok word designation, is euphemistically referred to in its lower stretch 
as the “Yurok highway”.  At the mouth of the River, Yurok also refer to the Klamath River as 
HeL kik a wroi or “watercourse coming from way back in the mountains.”  It is not surprising that 
Yurok culture reflects a strong connection to the riverine environment.  In contemporary times 
the Klamath River is referred to as “the main vein” emphasizing its comparison to a blood vessel 
that provides the main flow of sustenance. 
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The Yurok people are named and live in relation to the rivers and the sustenance that those 
quality flows provide. Residency, natural and cultural resource sites, ceremonial practices, oral 
history, transportation route, economic and sociological dependence, indeed the Yurok identity, 
are all intricately woven into the ecosystems of the Trinity and Klamath Rivers. Of 72 village 
sites in Yurok ancestral lands, the Yurok continue to live upon many of the 44 village sites that 
line the Klamath and Lower Trinity Rivers. These are places where Yurok have been born, lived, 
fished, gathered, prayed and have been buried. 
 
Each generation was taught the appropriate respect for each other and everything in the Yurok 
World.  Respect for the River was of particular importance because Yurok and the River are 
intertwined with sustaining the balance of life.  The River is the main stem of Yurok life ways.  
Nearly every aspect of Yurok life was and continues to be bound to the River and surrounding 
landscapes that are defined by the actions of these waters. Yurok people and the River provide 
important roles in Yurok ceremonies, in defining proper methods for treating the deceased, 
religiously sanctified methods for taking fish at certain locations, gathering the necessary plant 
products for the manufacture of Yurok material culture and in maintaining the central 
transportation route.   
 
A Yurok elder said, “without this river we would not know who we are, where we‟re from or 
where we‟re going.”  Other Native Americans track directionality based on cardinal directions. In 
a steep riverine environment with a temperate rainforest climate, the suns‟ rising and setting 
points are not accurate ways of tracking time and direction. Instead, the flow of the river is most 
essential for telling time and direction. River flow rates under natural conditions indicate both 
seasonality and time of day. The capability to estimate time of day and year is enhanced in the 
estuary where the river is subject to tidal fluctuations. A good Yurok boatman is rated by his 
ability to navigate the River in the dark. The boatman does this by correlating the location and 
swiftness of the current and the back eddy of the river in relation to the sound of the river that is 
uniquely created in each bend, slick and riffle of the riverine environment. Every type of unique 
feature of the water‟s movement and characteristics are named. Even when away from the water 
directionality is measured by the river flow, requiring people to always know where they are in 
relation to the river. For example it is not uncommon to refer to burners on one side of a kitchen 
stove as up or down-river burners. 
 
Not only are the Rivers‟ fluctuations known by characteristics of water content but is also know 
by what the water flows additionally provide Yurok people. For example it is known that the 
spring run of salmon will come soon after the budding of the thimbleberry that grows along the 
Rivers‟ courses.  It is know that after a good flooding willow-root basket materials are best 
gathered in a straight narrow section of the river where a flood‟s raging waters have scoured the 
roots. After a flood event, specific gravel bars are searched for new deposits of granite boulders 
used for porch rocks in Yurok traditional homes. It is known that in a drought year, flooding 
occurs in the lower portions of the River because of sandbar buildup at the mouth of the River. 
And for all of these natural occurrences Yuroks know of appropriate ceremonies that officiate the 
human communication with these river processes. 
 
A Yurok elder recounts how as a boy in the 1920‟s he assisted in a propitiating ceremony held at 
the mouth of the River during the summer. He recalls going down river in a traditional Yurok 
dugout canoe powered by an outboard motor and guided by his father. As they approached within 
five miles of the coast they noticed that the River was backed up and stagnant because the sand 
buildup prevented the River from flowing out to the ocean. Prayers and offerings were made on 
the sandbar. A day later a spirit guardian represented as a large rock granted the request and the 
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River broke through the sand bar, alleviate flooding, and allowed fish to once again enter the 
River. 
 
Various ethnographic sources show a wide diversity and abundance of cultural sites located along 
the River. For example in 1909 the anthropologist Thomas Waterman documented 82 various 
cultural places, 41 rocks of cultural significance, 97 fishing spots, and 44 villages all located in 
the river channel, river flood-plane or just above the high water mark. The 82 places are places 
significant to Yurok history (both historic and legendary), ceremony, gathering, and hunting. In 
addition to these 264 sites, the Yurok Tribe Heritage Preservation Office has documented 
approximately 100 additional sites that were either missed by Waterman or have been established 
since his early century visit to the territories of the Yurok people. 
 
Yurok political organization is highly defined. It was in the past and has been additionally 
organized by the recently established Yurok Tribal government. It is just that in its traditional 
forms it is not defined according to the political systems of the clan based tribes to the north or 
according to U.S. governmental organization. Traditional political organization and the 
accompanying judicial system is established by Creator‟s Law, is institutionalized in the Yurok 
ceremonial system, and the determination of fault and compensation occurs in very exacting 
ways. Traditional Law operates on principles of payment rather than punitive penalty. It is 
because this is such an efficient means of political jurisprudence, sanctified by religion that the 
Yurok people are considered to be the least warlike. In addition, this system of jurisprudence is 
interrelated with the harvesting of fish through both individual fishing places as well as the 
annual community construction of the fish dam. As these traditional forms of communal fishing, 
traditional use of the river and traditional forms of jurisprudence were disrupted by non-Indian 
intervention so also did Yuroks become involved in the Indian wars of the 1860s and the Yurok 
fish wars of the1970s. Likewise, the traditional and stabilized living patterns were disrupted and 
Yuroks began to shift from permanent dwelling lifestyles (with bi annual migrations) to multiple 
and migratory dwelling lifestyle. These new lifestyles also led to a change of traditional life ways. 
 
2.2  History of the Yurok – European Contact 
 
Historical documents record that the coastal Yurok had initial contact with Europeans as a result 
of Spanish expeditions spanning the mid 1500s to the late 1700s (McBeth 1950:2; Bearss 1969). 
Various Spanish-led expeditions and ships came up to northern California along the coast, 
followed later by American vessels as early as 1803 and 1805 (McBeth 1950:2: Bearss 1969). By 
1828, the Klamath River had been documented and visited by ships from Britain, Spain, Russia 
and America (McBeth 1950:3; Bearss 1969). 
 
First contact between Europeans and Yurok people on the upper Klamath River was documented 
to have occurred in 1827 when traders for the Hudson‟s Bay Company traveled downriver in 
search of furs and trade (Bearss 1969). First contact within the project vicinity occurred in 
February 1827, when men from Peter Skene Odgen‟s party encountered Yurok in the Martins 
Ferry area. While these are the first documented encounters by non-Indians within the upriver 
areas of Yurok territory, the Hudson‟s Bay Company party documented the presence of European 
trade goods being used and sought by Yurok people, indicating prior interaction through trade or 
travel by Yurok people (Murray 1943:21-24; Bearss 1969; Pilling 1978:140).  
 
In 1828, Jedediah Smith led an American party of beaver trapping men down the Trinity River, to 
the Klamath and the up the Pacific Coast (Goddard 1904; Bearss 1969; Eidsness 2001:7). As a 
result of the discovery of gold in the Trinity River, gold prospectors inundated the region by 1848 
(Eidsness and McConnell 2001). Upriver Yurok settlements were severely impacted by the 
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incursion of gold prospectors in the 1850s, resulting in displacement and relocation away from 
some Yurok traditional villages along the Klamath River (Bearss 1969; Pilling 1978:140).   
 
In 1851 a “Treaty of Peace and Friendship” was signed between the United States Government 
and the Klamath River Indians under the direction of U.S. Indian Agent Col. Reddick McKee. 
The United States Congress did not ratify this treaty. Non-Indian incursions and resultant conflict 
continued and an Indian Agency and military fort were established on the River to mediate the 
conflict. The Agency was located on the south bank of the Klamath River, in the area known as 
Waukel (also spelled Wo‟kel and Waukell) across the River from the military fort, Fort Terwer. In 
spite of the creation of these government posts, gold prospectors, miners, farmers, and settlers 
continued to encroach on Indian lands, often resulting in conflicts and violence. On November 
16,1855, the Klamath River Reserve (also known as the Klamath Indian Reservation) was created 
by Executive Order (pursuant to the Act of March 3, 1853, 10 Stat 226,238). This Order 
designated the reservation lands from the mouth of the Klamath River, one mile on each side 
extending approximately 20 miles upriver to Tectah Creek. The Klamath Reserve was established 
for several tribes because the treaty of 1851 was not ratified and the military was increasingly 
called to intervene between miners, settlers and Indians. It was the U.S. intent to move the 
Tolowa and Yurok onto it, but the Tolowa left soon after they were relocated (Bearss 1969).  
 
In 1855, a letter was written to the Commissioner of Indian Affairs by Special Agent Whipple, 
the first Indian Agent on the Klamath River Reserve. This letter is important because it clearly 
describes several aspects of Yurok land use and their relationship to the River. In recommending 
the reservation boundaries extend five miles away from the River, Whipple recognized the Yurok 
use of the entire watershed associated with the River. He describes the salmon as “the staff of 
life” for the Yurok Indians. He also describes the Lower Klamath as the best salmon fishing 
grounds in northern California. Whipple describes large alluvial terraces along the floodplain of 
the River that were used to gather a wide variety of plants, roots, and berries for food and supplies 
(Whipple 1855). 
 
Both Fort Terwer and the Indian Agency at Waukel were destroyed in the floods of 1861 and 
1862. As a result of the flood damage the U.S. government abandoned these facilities. The Smith 
River Reservation, occupied primarily by Tolowa, was created in 1862 to supplement the loss of 
agricultural lands as a result of the floods. In 1865 the Hoopa Valley Indian Reservation was 
established with the intent of relocating all northwestern California Indians to this reservation 
(Bearss 1969; Eidsness 1988:29).   
 
Escalating conflict between Indians and non-Indians over encroachment onto the Klamath Indian 
Reserve resulted in the gradual displacement of Lower Klamath Indians further upriver during the 
1860s and 1870s (Eidsness 1988: 29; Bearss 1969; McBeth 1950:44). In spite of the area being 
within the boundaries of the Klamath River Reserve, the area was occupied by non-Indians in 
defiance of the 1855 Executive Order and an 1877 order by the Department of the Interior, that 
explicitly ordered non-Indian settlers off the reservation (McBeth 1950:46; Bearss 1969). 
Squatters resisted government attempts to remove them from the reservation and even when 
evicted by United States soldiers under orders in 1879, they quickly returned to the homes and 
farms they had established on Indian lands (McBeth 1950:53; Bearss 1969).  
 
In 1891, President Harrison issued an order to expand the existing Hoopa Valley Indian 
Reservation to include lands one mile on either side of the Klamath River from the Pacific Ocean 
to the Hoopa Valley, thereby including the Klamath Indian Reserve (Bearss 1969; Eidsness 
1988:29). In order to do this, he created the “extension”, extending the Klamath River Reserve 
upriver until it reached the Hoopa Square. The “extension” was established in relation to the 



 13 

Dawes Act as a ploy to open up much of the land that was not claimed as allotments by resident 
Indians. Thus began the history of checkerboard ownerships of the Yurok portions of the Klamath 
Reservation and Extension. The result of Harrison‟s order was the essentially the creation of a 
new reservation by combining two existing ones. The new reservation consisted of the old 
Klamath River Reserve, the “extension”, and the Hoopa Square and was referred to in its entirety 
as the Hoopa Valley Indian Reservation. On June 25, 1892, President Harrison singed a bill 
passed by Congress to open the reservation for non-Indian settlement. The bill declared all 
surplus lands open to settlers, “reserving to the Indians only such land as they require for village 
purposes” (McBeth 1950:48; Bearss 1969). The process of assigning Indian allotments within the 
reservation took two years. After decades of conflict, the Klamath Indian Reservation was legally 
opened up for non-Indian settlement on May 21, 1894 for homesteading (McBeth 1950:48; 
Bearss 1969). As a result, many Yurok people were displaced from their traditional villages along 
the Klamath River. 
 
After decades of struggle to regain their traditional homelands, the Yurok Tribe was re-organized 
and granted its own reservation in 1988. As a result of the 1988 Hoopa-Yurok Settlement Act 
(PL-100-580), the Yurok Indian Reservation was established, comprised of the old Klamath 
Reserve of 1855 and the “extension” of 1891. The current reservation is comprised of trust land, 
tribal allotments, fee land, and privately owned land.  
 
Under re-organization the Yurok tribe has emerged as the largest tribe in California, with over 
4,500 enrolled tribal members, and over 200 tribal government employees. The Yurok Tribe has a 
growing tribal population and is actively pursuing economic development and resource 
management both on the reservation and Yurok ancestral lands. The Yurok Tribe has a Natural 
Resources Department with the largest governmental fisheries program in the state of California. 
Other programs include the Yurok Tribe Watershed Restoration Program, devoted to restoring 
fish habitat, the Yurok Tribe Environmental Program, devoted to establishing and monitoring 
clean air, water, and land, and the Yurok Tribe Culture Department devoted to preserving Yurok 
culture. These departments assist the Tribal Council in its work to protect and maintain Yurok 
values as articulated in the Preamble Objectives of the Yurok Constitution (See page 3). The 
River continues to be the foundation of Yurok culture, economy, and tradition. 
 
2.3  Traditional Yurok Language 
 
The Yurok language is adapted to the riverine environment.  There are numerous words for all 
aspects of the River‟s characteristics, rate of flow, back flows, eddies, boils, riffles and slicks, and 
color.  Locations and directions are linguistically identified in relation to the river.  For example, 
poh refers to „down river‟ and pech refers to up river.  This is why the original Yurok word 
denotating the Yurok people is „Poh lik lah‟ or “down river people.”  Even places away from the 
river, such as the high country is referenced as “way back from” the River or “heL kau.” It has 
been reported that an elderly Yurok woman referred to her stove burners and knobs as the up-
river and down river burners, effectively aligning the cook, stove, and house in relation to the 
directional flow of the river (Hinton 1994). 
 
Language analysis can show the long-term values and emphasis of a people.  For example while 
there is no specific name word for the Klamath River, the word for „river‟ is la yoh, and translates 
as “to run” in reference to liquids.  Another word for river, ?ume?wo  is in reference to the fish 
dams that are placed across the river.  The English word „salmon‟, denoting several types of 
anadromous fish does not readily translate into the Yurok word „ne po y‟, “that which is eaten.” 
„Ne po y‟ denotes more than „fish‟, but also includes connotations of Yurok reverence for a 
creature that provides sustenance to a people and way of life. Yurok places are sometimes named 
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after the way the river moves in a particular stretch.  For example the town of „Rekwoi” denotes 
the mouth of the river; the town of „AyoL‟ denotes a wide curve in the River and the town of 
„Olegel‟ denotes a particularly twisty stretch of the River. 
 
2.4  Yurok Oral Traditions 
 
Among the oral traditions are accounts how the River came to flow the way it does, of Yurok 
ocean travel to the home of salmon, construction of the fish dams, locations and origins of 
ceremonies held along the River, where the first salmon was created, what is supposed to be done 
with salmon when caught at certain locations, and in the proper method for transporting a corpse 
up the River. There are Yurok stories that reinforce the Yurok belief that the River was created in 
a distinct way in order to provide Yurok people with the best of worlds. For example, 
Wohpekumeu said, “let the river run downstream” and that is how the River came to flow the 
direction it does. In the story No‟ots, a young man went out on the River and took his paddle and 
rode about on the River.  That is why it is crooked at Olege‟l. 
 
When the world was made ready for Yurok to inhabit, immortals (woge) who occupied the land 
and River came together for discussion. There was indecision as to whether the Yurok people 
should be taught the knowledge of immortality. It was decided that instead the people should 
know mortality. Those woge who felt sorry for Yurok decided to transform into rocks along the 
River that would help Yurok with the suffering of death.  The last journey of the deceased 
involves a boat trip up-river with ritual stops at various rocks at the River‟s edge. 
 
The anthropologist Alfred Kroeber traveled throughout the Yurok territory in the early 1900‟s 
interviewing various Yurok people and documenting a Yurok way of life.  In Yurok Myths 
(Kroeber, 1978), it is obvious that the River was as important to the people from that era as it is to 
Yurok people now.  Out of the 169 stories in Yurok Myths, there are 77 that make direct 
reference to the River.  Yurok words that name places, plants, animals, and things associated with 
the River are detailed throughout Yurok stories. 
 
When Wesona-me‟getoL (the one up-above) created the world, the homes of the supernatural and 
the people were segregated.  The ocean Pish kaL separated the two homes. The region on the 
other side is further divided into tsi‟k-tsik-oL the home of money, culture hero Wopekamaw‟s 
home, Pulekuk, home of gambling, and the home of Koowetsik, the dwelling place of Salmon. 
Salmon and humans were created to interact with one another and accordingly the River was 
created to provide a zone of interaction.  There are Yurok stories that reinforce the Yurok belief 
that the River was created in a distinct way in order to provide Yurok people with the best of 
worlds. For example, Wopekamaw said, “let the River run downstream” and that is how the River 
came to flow the direction it does (Kroeber 1978). 
 
The story The Salmon and Koowetsik depicts the location of where the first salmon originated 
(Kroeber 1978).  When Wohpekamaw first came to the Klamath River, he saw that there was no 
food for the people.  There were only two women who had salmon.  Wohpekamaw took the 
salmon from the women and let them go.  Wohpekamaw said the people would never catch the 
Great Salmon (Nepwo).  When Nepwo comes up, he will swim in the middle of the River so he 
isn‟t caught with the nets.  The Immortals (woge) only wanted salmon to go up on one side of the 
River to make sure they knew where they could get salmon.  But they never caught anything so 
they made it so the salmon would come up both sides.  A man from the village of Welkwau (south 
side of the mouth of the Klamath River) wanted to learn how to fish at the mouth of the River so 
he went to Koowetsik and asked the headman to show him how to harpoon fish.  The headman 
agreed to show the man from Welkwau.  When Nepwo came through the mouth of the River, the 



 15 

headman acted as if he was going to spear it.  He would make thrusting motions with his spear 
but not actually spearing it, at the same time, he was praying for more salmon to come up the 
River.   
 
These ritual actions demonstrated to Nepwo that Yurok were sincere in the proper treatment of 
salmon and Nepwo informed the other salmon that it was good to come into the Klamath River.  
More salmon came up the River.  The headman speared some salmon and the man from Welkwau 
saw that he handled the fish in a particular way.  The headman explained that if salmon was 
caught at the mouth, a man was not to use a wooden club to kill it; he was to use a stone to hit it 
in the head.  But upstream from the mouth everyone else would use wooden clubs.  If a salmon is 
caught at the mouth it must be buried with only its tail sticking out.  People who use a spear to 
catch fish at the mouth must practice certain medicine before catching salmon.  The lamprey eel 
was also made at Koowetsik and there are certain rules one must follow when catching them. This 
Yurok story is the explanation for the origin of the first fish ceremony. 
 
In the story Cappel fish dam or Tsurau man, a young man from Tsurai (a Yurok village near the 
present day coastal town of Trinidad) longed to be around people (Kroeber 1978).  He made a 
place where he could get woodpecker crests and money „OL we-tsik‟.   In order to get those 
things he would need to wash his hands in certain springs.  While he was sitting near the springs, 
a stick spoke to him and informed the man to build a sweathouse.  After the man built the 
sweathouse, he came back and the stick had turned into a man whose name was Tohstek.  Tohstek 
told the man to follow certain rules and he would become rich and would be able to do anything 
else he desired.  The man slept in the sweathouse and began to dream.  He dreamed of the 
Deerskin, Jumping, and Brush ceremonies and he thought that these are the types of things he 
wants to see.  He went to get wood and when he came back to the sweathouse there were ten 
wooden trunks.  Inside the trunks, were all of the things he would need to hold the ceremonies he 
dreamed about.  He traveled up the Klamath River stopping along the way to hold the 
ceremonies.  His final destination was Cappell.  When he arrived, the people were in the process 
of building the fish dam but they did not have the proper medicine to finish the dam.  Tsurau man 
conducted a ceremony there and the people were able to finish the dam.  The headman from 
Cappell gave Tsurau man his best boat (yoch) so he could return home.  Every autumn when the 
Fish Dam was built, Tsurau man traveled up the Klamath River to help the people conduct the 
ceremony.   
 
These selected oral traditions and corresponding ritual practices, of which there are many more, 
tell of the Yurok reverence for fish and creator and if adhered to, provide the Yurok with 
abundance of salmon, and a place for salmon and people to inhabit. 
 
2.5  Traditional Yurok Ceremonies 
 
Fish dams „?umyo?‟ were built in order to make sure there was enough fish for everybody.  The 
Cappell fish dam was constructed annually in the early to mid-fall contingent upon the success of 
the first fish ceremony held in the spring.  The dam, built 33 miles up river from the mouth, 
stretched across the entire width of the River.  The dam was constructed with much ceremony, 
cultural taboo, and inter-village effort.  Pens on the weir dam trapped salmon that were then 
selected for by Yurok fisherman.  Fish were selected for subsistence take or allowed to continue 
up river for the purpose of giving up-river people the chance at the fishery and for allowing 
spawning to occur.  Fish were also procured for trade.  The right to take fish from the dam was 
held by affluent families who then allowed less wealthy people to fish. 
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After the fish dam was installed and prior to the onset of late fall rains the Jump and Deerskin 
ceremonies were held.  The same affluent and religious people conducted these ceremonies 
partially to give thanks for the abundance as well as to assure the continuance of that abundance 
for the next year.  As part of the ceremonies, wealthy people were expected to feed salmon to all 
that attended.  
 
Canoes are important elements in Yurok ceremonial life. An important component of Yurok 
Ceremonial life is the Boat Ceremony.  The boat ceremony is part of the Deerskin ceremony held 
to thank the Earth and Creator for continued sustenance. In this ceremony, several boats filled 
with ceremonialists in full regalia traveled down river, making a ceremonial crossing. The 
ceremonialists thank the River for continuing to flow and providing the pulse of life that sustains 
the Yurok world. The Boat Ceremony required adequate flows of water at particular times of the 
year. This is still true today. Therefore, diverting the water chokes the life out of the Klamath 
River environment. As a result, the Boat Ceremony becomes a hollow ceremony. Currently the 
Tribes have to call the Bureau of Reclamation (BOR) in order to get increased water flows for 
holding a Boat Ceremony. This disconnect between nature and ceremony underscore this sense of 
hollowness. To many it appears that the BOR has placed itself in the role of Creator.  
 
The Brush Ceremony, still held in several of the traditional villages along the Klamath River 
requires the proper scenic river qualities and the availability of river resources. As a Brush 
Ceremony unfolds over a four-day period it attests to the wealth that the riverine environment 
provides.  Baskets made of plant materials collected at the water‟s edge are used to hold food and 
ceremonial medicine.  Acorns, cooked in the baskets, are converted to a nourishing mush that is 
rendered by placing several hot rocks (cooking rocks), gathered off of specific river bars, into the 
acorn flour and water that is placed into the baskets.  Regalia that adorn the ceremonialists is 
constructed out of various plant and animal products that the riverine environment provides.  
Ceremonial bathing in the River and its tributary creeks is a requirement for some of the 
participants.  Ceremonialists also prepare themselves by listening to the River‟s sounds. While 
many guests today arrive by car, many more arrive by traditional transportation: boats. 
 
2.6  Traditional Technology and Use 
 
The technological expertise of Yurok people presents a direct link to how and why tools were 
made.  Specific types of implements or devices were made to fit a particular environment and 
type of fishing.  For example, specific types of nets were made for river fishing and other types 
were made for ocean fishing.  Tools or devices were not made simply to take river or ocean 
resources, but some were created specifically to signify the time of sacred ceremonies.  The fixed 
weir is one such example.  The most important Yurok fish weir (dam) is known as the Cappell 
Fish Dam, which signified the time to hold the Deerskin and Jump ceremonies, which in turn 
insured the abundance of health and resources for all the people.  As described in Fishing Among 
the Indians of Northwestern California (Kroeber & Barrett, 12:1960):   

 
The weir was an elaborate structure built in ten named sections by ten groups of 
men, all working under the actual, as well as the ceremonial, direction of one 
formulist.  Each section was built with an enclosure provided with a gate, 
which could be closed when the fish entered.  The fish were then easily 
removed with dip nets.... All told, the full ceremonial cycle connected with the 
Kepel dam covered some fifty to sixty days.  It was the most elaborate 
undertaking of any kind among the tribes of this Northwestern California 
region. 
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While the Fish Dam allowed for community fishing activities, Yurok fishing technology also 
allows for individual fishing activities.  Landing, lifting, flat, and cylindrical nets are used to take 
a variety of fish.  Trap baskets are used to catch eels.  Mesh size was determined by the size of 
fish taken.  Some nets were equipped with trigger mechanisms that trapped incoming fish.  River 
& ocean going boats, nets hooks, lines, rope, sinkers, bait, harpoons, clubs fishing baskets and 
carrying baskets are just some of the technological adaptations employed by the Yurok to assist in 
the taking of fish. 
 
One of the most important technological advancements of Yurok culture is the construction of 
river and ocean goings canoes.  Canoes, or yoch, were carved from selected redwood trees. The 
ocean going Yurok canoe was from 30 to 40 feet in length, six to eight feet in width and three feet 
deep.  It could haul up to five tons of cargo (usually seal carcasses) and was customarily paddled 
by five to 20 paddlers and an oarsman who steered the boat from the back.  The oarsman was also 
the headman or, poyweson, who had the financial and persuasive background to coordinate 
ocean-going expeditions.  There are historic accounts of expeditions traveling 180 miles along the 
coast (Powers 1871, Gould 1968). Canoes were also used for gathering, fishing, and hunting and 
general travel along the River.  River canoes average from 16 to 20 feet in length and are three to 
four feet in width. Canoes were customarily paddled and/or pushed with a long pole.   
 
In proto-historic times canoes were also rigged with sails. The double ender canoe was introduced 
for travel on the estuary near the mouth of the River. Double ender canoes introduced by Yurok 
carvers in the early 20th century are easier to make and could be adapted to the outboard motor. 
As redwood logs and access to suitable logs for making a traditional Yurok canoe decreased, the 
Yurok utilized non-traditional boats to continue their use of and travel on the River. As the 
motorboat was introduced to the Klamath River, motors were also adapted to fit onto traditional 
canoes.  More recently, modern aluminum boats have been designed specifically for use on the 
Klamath River, these are often referred to as “Klamath River Sleds” because their design allows 
them to travel well in various River depths and currents. Today the best boatmen of the Lower 
Klamath River, utilizing various watercraft, are predominately Yurok. 
 
The skill of the Yurok fishermen can be measured by the ability to navigate the Klamath in the 
dark. Navigation is not done by the stars or cardinal directions, but by correlating the location and 
swiftness of the current and back eddy of the River with the sounds that are unique to each 
memorized bend, slick or riffle. 
 
2.7  Traditional Fishing and Gathering 
 
The river is lined with numerous fishing and gathering sites.  The river is also lined with 
numerous gathering areas associated with plants adapted to flow levels of the river.  Various 
plants are used as food and material to make ceremonial regalia, baskets, cloths, houses, boats, 
nets, and other everyday household utensils.  For example it is well known that a specific type of 
willow root is best gathered in long narrow stretches of the river where the rivers scouring effect 
exposes the material sought. There are also places along the river where weavers traditionally 
meet to avoid the hot summer sun and weave together. 
 
A fishing place can be a place where there is good river access, a deep hole, or good back eddy 
allows for fish to rest on the way up-river. Fishing places are designated fishing areas on the 
river, a pool, a rock, and eddy.  Often times large projecting river rocks both provide such a place 
for fish and a place where Yurok fishermen can build scaffolds that allow for the establishment of 
fish netting areas.  Fishing places are a form of real property in Yurok culture. Fishing places can 
be owned; by individuals, families, or a group of individuals. Fishing places are borrowed, leased, 
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inherited and bought and sold.  If shared, each owner has a right to fish there. Some ownership 
rights at fishing places depend on species of fish caught, salmon, eels, or sturgeon. Others depend 
on the water level, with individuals owning the right to fish at that place if the River is below or 
above a certain level. Ownership of a fishing place is not necessarily linked to ownership of 
adjacent property, as individuals who live away from the River can have ownership in a fishing 
place. Siltation and changes in the River have always affected the quality and use of fishing 
places. Some fishing places are abandoned during times when the productivity of a particular 
place was poor (Waterman 1920:219). Yurok people still recognize this traditional form of 
resource management and use on the River. Families and individuals continue to use and own 
rights to fishing places on the River. An entire traditional etiquette and jurisprudence has been 
developed to regulate the orderly taking of fish. 
 
2.8  Place Names Associated with River 
 
That the River is integral to Yurok Culture and life ways is reflected in the following site 
estimates compiled from the Yurok Tribe Heritage Preservation files.  The Yurok Heritage 
Preservation Office does not make a distinction between Archeological sites and Traditional 
Cultural Properties.  Instead all places that are important to the continuation of Yurok culture are 
called sites.  Those sites that have archeological components are not those that have artifacts or 
other evidence of human occupation but rather have evidence of archeological excavation. 
 
Yurok people have place names for numerous features and locations on the River and within their 
landscape. Many of these place-names were documented in T.T. Waterman‟s geographical 
research (Waterman 1920). Fishing places had names, rock out crops had names, villages, trails, 
and gathering areas all had Yurok names. Place names were often descriptive, others were 
references to creation stories, or stories about events that had occurred there. The number of place 
names given to locations on and around the river and surrounding landscape speak to the intimate 
relationship between Yurok and their environment, as well as their long-term presence within it. 
 
Many of these place names reflect geographic placement in relation to the River.  For example 
the Yurok center of the world is named Kenek. A place immediately down-river from the town of 
Kenek is named Kenek-pul; „pul‟ translates as „down-river‟. A place up the hill from Kenek-pul is 
named Kenek-pul hi-won; „hi-won‟ translates as „little way up hill‟. Another town, named Ayolth, 
denotes a sweeping bend in the River. The village is named after that type bend. The Yurok 
Village of Rekwoi, located at the mouth of the Klamath River, translates as “Mouth of the river.” 
Other examples abound. The word „Yurok‟ is a Karuk word for „down river‟. The Yurok people 
call them selves Poh-lik Lah; translated as „down-river people‟. Whether the Karuk or Yurok 
words are used, it is very clear that a people are named and identify with the river and its 
particular place in the world. 
 
2.9  Contemporary Culture and History 
 
Traditional ceremonies, either never stopped or recently reintroduced, are the Brush, Jump, 
Deerskin, and Boat ceremonies.  All four ceremonies require a close proximity to the River and 
the ceremonial meanings integrally link to aspects of riverine health.  The First Fish ceremony 
and the Cappell Fish Dam are currently not held.   The death ritual of taking the deceased up river 
in respect to the death purification rocks still continues for those buried in the traditional fashion. 
Yurok culture has recently had a resurgence of the traditional stick games, a ceremonial sport that 
combines aspects of wrestling and lacrosse.  The playing fields are constructed on sandy beaches 
along the river during the summer months and often in conjunction with the Brush dance 
ceremony. 
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Traditional gill nets, woven of iris fibers, have been replaced with more durable nylon filament 
gillnets.  Despite the materials that make up nets, the strategies by which fish are taken remain the 
same with the exception that scaffolds with dip nets are no longer constructed. Fish is the primary 
food source for those Yurok living along the River. While the Cappell fish weir has not been 
constructed since the early 1900‟s, traditionally minded Yurok talk of the possibility of bringing 
the ceremony and dam construction back as part of the larger movement to revitalize Yurok 
religion. 
 
Traditional gathering continues, primarily by contemporary basket weavers and despite the 
increasingly difficult task of finding adequate plant population of good quality.  Increased 
restrictions on accessing private and federal properties, increased timber production, and 
increased use of herbicides and pesticides have all limited the traditional gatherers‟ efforts to 
revitalize traditional weaving. 
 
The River remains the main transportation thoroughfare of the Yurok Reservation.  Vehicular 
travel from one end of the reservation to the other routinely takes two hours.  By boat the trip is 
reduced to one hour.  Most Yurok who live along the River own powerboats and pride themselves 
as keen river navigators and boat mechanics.  There is still existent knowledge of traditional boat 
carving and traditional river-going canoes continue to be produced. 
 
In contemporary times older traditions continue in ways that allow Yurok to maintain lives as 
participants in dominant social life yet maintain connections to Yurok Culture and the River. 
Today Yurok speech on and about the River is predominately conducted in English. A Yurok 
language Immersion Camp is annually held at a campground adjacent to the River and the river 
provides a basis for the cultural activities conducted that require the participants to engage in 
traditional Yurok language speech. 
 
Many place names along the River and throughout Yurok ancestral lands continue to retain 
traditional Yurok names. In addition many old places and newer contemporary places are referred 
to by contemporary English names that uniquely reference a solely Yurok identity with place.  
For example the traditional place along the river called Ha wok by older Yurok is also referred to 
as the McCovey Ranch and named after one lineage of a very largeYurok McCovey family.  
Many non–Yurok people however refer to the same place as the “mouth of Omogar Creek.” 
 
3.  Ethnographic Literature 
 
The following section is a summary of ethnographic sources on the Yurok relationship with the 
Klamath River. The categories are thematic (natural features, cultural features, and other features) 
and the excerpts and summaries tend to be written in the past tense, as they were originally 
recorded. This section is not intended to be a read-through document, but rather a summary of 
ethnographic sources to be used in the final synthesis document. The citations are listed in 
chronological order and at times may be redundant. The redundancy is a reflection of the 
emphasis placed upon particular aspects of Yurok culture by the ethnographers and 
anthropologists who documented and published these accounts. It is important to note that not all 
accounts are accurate, some are in fact contradictory, but they are included as originally published 
by the authors. Differences in the spelling of Yurok place names and words are due to differences 
in published accounts, as written by the authors.  What is consistent in the ethnographic literature 
is the significance of the River in Yurok life, and the intimate relationship between the Yurok and 
the River throughout time.  
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3.0  Klamath River Ethnographic Landscape (Riverscape) 
 
3.1  Natural Features 
 
3.1.1  Water 
 
Gibbs (1853 reprinted in 1973) 
Early accounts by George Gibbs, recorded in the 1800s provide a detailed description of Klamath 
River and surrounding valley and forests. Gibbs recorded a mixed wood forest of oak, madrone, 
maple, bay, alder, and near the coast, redwoods that covered the steep slopes leading down to the 
River. These were broken by broad river terraces on which Yurok settlements were located, 
separated from the River by extensive gravel bars with very few trees, and no vegetation. He also 
explained that the natural cycle of the River included periodic high water events in the winter 
rainy season (up to 100 feet), and partial rises in the spring (runoff), which did not subside until 
late July (Gibbs 1973:5). 
 
Waterman (1920) 
The traditional Yurok belief at the time of European Contact was that the world is a flat extent 
surrounded by ocean and bisected by the River. The role of the River to Yurok culture was not 
limited to transportation, but was an integral part of the social network both within Yurok and 
between their neighbors. Extensive visiting between villages, families and outside villages 
occurred via the river. Travelers would come from up and down river to participate or attend 
various ceremonies and gatherings so much that the primary Yurok ceremonial sites include 
houses for visitors from Hupa and Karok communities. Likewise the Karok and Hupa have 
houses for visiting Yurok for similar ceremonies. Although each group had its own unique 
aspects of ritual, language and material culture, the river provided a common cultural framework 
that was integrated in socioeconomic and spiritual life for all three groups (Waterman 1920:186). 
 
Waterman reported that the Yurok had no name for the River because in Yurok terms, it is the 
only river. Streams and creeks are often named descriptively, after a character, story or nearby 
village, or not at all (Waterman 1920:196). (Note: Waterman‟s conclusion that there was no 
Yurok name for River is not accurate. The Yurok word for the River is HeL kik a wroi or 
“watercourse coming from way back in the mountains.”)   

 
The River is a force to be respected. There were prayers or formulas that were used to speak with 
the river and with one‟s boat to perform well in those areas of the river commanding respect 
(Waterman 1920). 
 
Merriam (1967) 
The significance of the River in Yurok culture extends beyond the living to the imagery and 
beliefs related to the dead. According to Merriam, Yurok believe that the dead travel across the 
River before arriving at Cher-rik-kuk. The spirit travels across the river of the dead in a half-
canoe. At the opposite shore, the spirit is met by the other spirits of the dead who check to see if 
the spirit belongs with them.  If the spirit is recognized, it is accepted in Cher-rik-kuk (Merriam 
1967:176) 

 
Beals and Hester (1974) 
In addition to being the primary source of food, the primary means of trade, travel and social 
networks was the River. Yurok preferred traveling by canoe. They also had a greater knowledge 
of their upriver neighbors, even those far away, than of their nearer coastal neighbors, in part due 
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to the rugged landscape, but also due to the fact that the River was the primary route of all trade 
and communication (Beals and Hester 1974:48-49). 

 
Kroeber (1976) 
The significance of the River to Klamath culture and thought is illustrated in Yurok geography. 
The Yurok had no cardinal directions (north, south, east or west) but instead oriented themselves 
in terms of the River and flow of water. 
 
“Pul” means up river or up stream, “pets” means downriver or downstream, “hiko” means across 
the stream, “won” means away from the stream and “wohpe” means across the ocean (Kroeber 
1976:15). The word “Yurok” is the Karok word for “downstream”. All features of homes and 
landscape are described in terms of their relationship to the River, either upstream or downstream, 
towards or away.  
 
The River was considered the center of the Yurok universe, both practically and spiritually. The 
River provided access to the primary food, salmon. It also served as the primary route for 
transportation, communication, and trade in an area known for its rugged terrain and dense 
forests. Trade and social networks between coastal Yurok and River Yurok allowed for the 
distribution of food and resources between the two groups. Coastal Yurok relied on the River 
Yurok for salmon, eels, and sturgeon in exchange for shellfish and seaweed. The River connected 
people between upstream and downstream villages for social and ceremonial gatherings. Yurok 
culture shares many common features with upriver neighbors, the Karok, Hupa and Klamath 
River tribes into Oregon. The commonality of culture, art and adaptations indicate that the River 
was the central unifying feature for these groups. The River provided a common way of life and 
worldview that existed cross-culturally in spite of linguistic differences, and geographic distance. 

 
3.1.2  Fish 
  
Gibbs (1853 reprinted 1973) 
Salmon is the most important item of subsistence. Spring runs would begin in May, and were 
distinguished by being very rich and fatty. The Klamath River posed no insurmountable obstacles 
to fish in their annual migration up the river. Salmon runs in the late summer and fall were less 
rich and fatty, and were often smoked or dried for winter food supply. The fall runs would spawn 
in the creeks and streams while the spring runs spawned primarily within the main stem of the 
river (Gibbs 1973:6). 
 
Waterman (1920) 
The word for salmon is “nepu‟” which literally means, “that which is eaten”.  
(Waterman 1920:185) 
 
Kroeber and Barrett (1960) 
Two species of Pacific Salmon dominated the salmon population on the Klamath river, 
Oncorhychus tschawytscha, commonly known as King or Chinook, and Oncorhynchus Kisutch, 
known as Coho or Silver salmon. In addition, steelhead trout were common in the Klamath River, 
and its tributaries up to Klamath Lake. (Kroeber and Barrett 1960:4-5). 

 
Two annual salmon runs were normal on the Klamath River, in the spring and fall. Yurok called 
the spring run of Chinook salmon “numi nepui” or true salmon, named after their mythical leader 
“nepewo”. This spring run of Chinook is commemorated by the Yurok in their First Salmon 
ceremony, held in April at the mouth of the Klamath.  
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The Yurok name for the late summer/fall run of Chinook is “ohpes” or summer salmon. This later 
run could begin as early as July. 

 
The Yurok name for Silver or Coho salmon is “tsegwun” or “tsegun”, meaning silversides, and 
traditionally ran from September to November on the Klamath. (Kroeber and Barrett 1960:5) 

 
Two species of steelhead were common on the Klamath. The Yurok name for both rainbow and 
cutthroat was “tskwol” and ran in the winter and summer on the Klamath. (Kroeber and Barrett 
1960:5)  

 
Sturgeon were limited to the lower Klamath, below the rapids and were not known to occur 
beyond Ike‟s Fall, a mile below the mouth of the Salmon River on the Klamath in Karuk territory. 
Two species of sturgeon, Acipenser transmontanus, or white sturgeon and Acipenser medirostris, 
or green sturgeon, were fished extensively by Yurok as they occurred primarily within their 
portions of the river. (Kroeber and Barrett 1960:5) 

 
The Pacific lamprey eel, Entosphenus tridentatus, also migrated up the Klamath all the way to 
Klamath Lakes. Yurok harvested eel every year and had specialized baskets and nets for catching 
eel during their annual migration. (Kroeber and Barrett 1960:5).  

 
Bearss (1981) 
Numerous accounts by Indian Agents, military officers traveling through the Klamath River area 
between the mid 1800s through the 1930s reported that Yurok people were self-sustaining due to 
their reliance on river resources, primarily salmon. Even though they were considered poor, they 
were not dependent on government commodities and support, as many other Native communities 
had become. This was attributed to their ability to maintain their subsistence practices of 
gathering and fishing. The annual reliance on bountiful salmon runs, and the ability to harvest for 
storage, and trade for other necessities enabled Yurok people to maintain their traditional way of 
life in spite of many disruptions and loss of land. In the late 1800s commercial fisheries were 
established at the mouth of the Klamath River. Although the tribe challenged the legality of these 
fisheries, the fisheries and canneries persisted. Eventually the commercial canneries near the 
mouth of the Klamath provided jobs and income for Yurok people. The 1934 U.S. government‟s 
decision to ban all fishing on the Klamath river, and closure of the canneries were devastating to 
Yurok people who relied on the annual salmon runs for their subsistence needs as well as their 
economic survival (Bearss 1981). 

 
Perry (1988) 
Trade and exchange within Yurok territory relied on fish, and they type of fish and where they 
were caught. For instance, fish caught near the mouth of the River had a higher fat content than 
those caught upriver. For this reason, the dried fish from the mouth of the River are considered to 
taste better and are a desired trade item for people who live upriver (Perry 1988:13). 
 
3.1.3  Gravel bars 
  
Gibbs (1853 reprinted 1973) 
Early accounts by Gibbs of the River corridor, describe extensive gravel bars along the flood 
plain of the river separating the broad terraces where the Yurok villages were located from the 
river. Gibbs describes these gravel bars as devoid of vegetation, apparently stripped away during 
the peak flows of the winter (Gibbs 1973:5). 
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3.1.4  Rock promontories/rock canyon walls 
 
Gates (personal communication 2003) 
Just as children are born into the Yurok world by being introduced in various ways to the River 
and the culture that surrounds the riverine way of life, so do the elderly depart from this world via 
the River and it‟s features. Rocks located in the River and at its edge are spirit people who guide 
Yurok knowledge concerning proper burial procedures. The deceased last worldly journey is a 
boat ride up-river. At each of eighteen rocks from the mouth up to Slate Creek and up the Trinity, 
various burial rites and proscriptions are observed to assure the best departure for the deceased as 
well as those that remain in this world. There are several rocks in the mid section of the River that 
contain rare petroglyphs that indicate instructions from the Creator to the Yurok people. One such 
instruction is a warning that when the River stops flowing it will mark the end of the Yurok 
world. Some elders have prophesied that the manipulation of water flows through the dams is the 
beginning of the end for Yurok culture. 

 
3.1.5  Willow/riparian 
  
Kroeber (1976) 
New shoots of willow were gathered every year from the riparian areas of the River for basketry 
materials. The normal cycle of the river would wash out the willow in the high water periods and 
allow for new shoots to grow every year. 
(Kroeber 1976:90). 

 
3.1.6  Riverside vegetation 
 
Gibbs (1853 reprinted 1973) 
The banks of the Klamath River were used by Yurok as gathering areas for various edible plants 
such as berries, and grass seeds that were gathered and stored for winter foods (Gibbs 1973:9). 

 
Kroeber (1976) 
Wild tobacco, Nicotianas, occurs naturally on sandy bars adjacent to the River but was not 
utilized by Yurok for smoking for fear that it had grown in association with burials (Kroeber 
1976:88)  

 
The riparian zone of the River is the source of many materials used for Yurok basketry. Young 
willow shoots were harvested along the riverbank. Many roots were collected from the banks of 
the river, which allowed access to the roots without harmful digging and damage to the trees. 
Pine, redwood, and spruce roots, in addition to willow and grapevine are basic basketry materials 
used in basket weaving (Kroeber 1976:90). 

 
O’Neal (1995) 
Tree roots for basketry were gathered and prepared along the River. Near the coast, redwood and 
spruce roots were gathered. Upriver, primary roots collected were sugar pine, alder, will, 
cottonwood and wild grape (O‟Neale 1995:17).  
 
3.1.7  Upslope vegetation 

 
Gibbs (1853 reprinted 1973) 
Many berry bushes grow on the banks of creeks and tributaries flowing into the Klamath River. 
These include salmon berry, huckleberry, gooseberry, sallal, currant, and grapes. Further upslope, 
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filberts and acorns could be gathered, along with several species of fungus, and edible roots 
(Gibbs 1973:9) 

 
Beals and Hester (1974) 
Gathering areas located near Yurok villages were not privately owned, but hunting and snaring 
places were. Beyond a one-mile distance from villages, most areas were not owned but were open 
to use by anyone. Plants that were gathered for food in areas above the River included “Indian 
potatoes” or bulbs (hr‟Lkr and otoi‟), grass seed (legeL), wild sunflower (petso‟lo), clover 
(kla‟po) as well as acorns (Beals and Hester 1974:58) 

 
Kroeber (1976)  
Hazel shoots are the primary basketry material used for the warp of a Yurok basket. Traditional 
burning of hillsides containing hazel patches occurred annually and the new shoots would be 
harvested and used for basketry. Other upslope vegetation used for basketry includes bear grass, 
black maidenhair fern, giant fern, and woodwardia for color and designs created by twining 
techniques. 

 
3.2  Cultural Features 
 
3.2.1  Ceremonial 
 
Curtis (1924) 
Yurok held an annual ceremony for the purpose of “cleaning off the earth”. They also held a 
salmon ceremony at the beginning of the spring run. People traveled from far and wide, often on 
the river to attend and participate in these ceremonies. Some of the Brush, Deerskin and Jump 
Ceremonies were conducted on the shores of the Klamath River. In these instances, the river bar 
was a vital feature of the ceremony (Curtis 1924:61-63). 
 
Yurok settlements along the River fell into three ceremonial clusters. From Bluff Creek down to 
Tule Creek (Atsepar to Kenek), the confluence of the Trinity and Klamath Rivers at Weitspus was 
considered the central location for ceremonial matters. Similarly, from Merip to Erner, Kepel was 
the central ceremonial location. Rekwoi was the ceremonial center for villages from Turip to the 
Pacific Ocean (Curtis 1924:40) 
 
Bearss (1969) 
Yurok ceremonies were designed and performed with the intent of restoring, renewing and 
maintaining world order. General George Crook, stationed at Fort Terwer, recorded a yearly 
ceremony associated with the construction of the Kepel fish weir, at which all wealth was 
displayed publicly and all past feuds and conflicts of those in attendance would be erased (Bearss 
1969:5). 
 
Kroeber (1976) 
The ceremonial calendar of the Yurok was tied to the River. The First Salmon ceremony occurred 
at Welkwau and the Fish Weir at Kepel. The ceremonial calendar for Yurok began with the first 
salmon run in April and concluded in late September near the end of the fall salmon run. The 
ceremonial cycle of the Yurok was for the purposes of world renewal or purification to ensure 
good health, prosperity, and abundant food for the people (Kroeber 1976:53). In each of the world 
renewal ceremonies, the Brush, the Deerskin, and the Jump ceremonies, the River served an 
important function, either for transportation, or purification. 
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The River played an important role in Yurok funeral rites and purification rituals associated with 
death and the dead. Certain rock features in the river were associated with the proper handling of 
a corpse and require strict adherence. At some localities, mourners purified themselves after 
burial, a custom that is still practiced today (Kroeber 1976:68-69) 

 
Kroeber (1978) 
Out of the 169 stories in Yurok Myths, there are 77 that make direct reference to the River.  For 
example the Yurok word „ne po y‟ is loosely translated as “salmon.”  Closer linguistic analysis 
shows that the word is more accurately translated as “that which we eat.”  „ne po y‟ denotes more 
than „fish‟, but also includes connotations of Yurok reverence for a creature that provides 
sustenance to a people and way of life.  Yurok words that name places, plants, animals, and 
things associated with the river are detailed throughout Yurok stories. 
 
3.2.1.1  Grounds 
 
Waterman (1920) 
Yurok ceremonies were held only in certain towns. The Deer-skin Ceremony was only held at 
We‟itspus (Weitchpec) and Pe‟kwan (Pekwan), and the Jump Ceremony was only held at 
We‟itspus, Wo‟xtek (Wautec), Re‟kwoi (Requa), Ore‟q (Orick) and Oke-to (Waterman 1920:203-
204).  
  
3.2.1.2  Boat ceremony 
 
Bearss (1969) 
The River has a vital role in both Jump and the Deerskin ceremonies. In the Jump Ceremony, two 
large canoes are used for a boat dance that marks the climax of the ceremony. In the Deerskin 
Ceremony held at Wetlkwau, ceremonialists from Turip, Rekwoi and Wetlkwau would dance in 
several canoes as they approached Rekwoi (Bearss 1969:6). Boat ceremonies are still practiced 
today. 
 
Gates (personal communication 2003) 
The Yurok Tribe re-introduced the Boat Ceremony on the Klamath River at Weitchpec in 2002. 
The water level and river flow are critical elements of this ceremony. If there is not enough water 
in the River, it disrupts the ceremony by causing an unpredictable current. This occurred in 2202 
and was attributed to low water causing a centering problem for the boats when they hit the rocky 
bottom and went off course. The Boat Ceremony in many ways represents the significance of the 
River in Yurok Ceremonial life and world view.  

 
3.2.1.3  First Fish 
 
Roberts (1932) 
An elaborate ceremony marked the passing of the first salmon up the Klamath River. This salmon 
was allowed to pass all the way up the River to its spawning ground. It was believed that this fish 
would leave its scales at each spawning location for the fish that would follow it up stream. It was 
believed that by allowing the first salmon to pass through the River, an abundance of salmon 
would follow (Roberts 1932:286). 
 
Waterman and Kroeber (1938) 
The first salmon in the River each year was considered taboo and would cause convulsions and 
even death if eaten. The purpose of the first salmon ceremony was to lift the taboo from the fish 
passing upstream allowing them to be eaten without harm. 
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Spott and Kroeber (1942) 
The first salmon rite held at the Yurok village of Welkwau is associated with the Yurok story of 
helku wenekuni ne‟pui “the salmon spearing from shore”.  

  
This rite concerned the spearing of the first spring salmon (ne‟pe‟wo) in the seventh 
month (tserwerh‟sik); as the year began with the winter solstice, this would be about 
June-July. Beginning with the first month until this seventh month no salmon caught at 
the mouth of the River were allowed to be eaten. They said that if one ate them he would 
bleed to death. Only the aged, men and women of sixty or sixty-five or older, might eat 
them. The rule applied only to salmon; sturgeon, lamprey eels, surf fish and candlefish 
could be caught and eaten at all times.  
 
The mouth of the River was defined as ending at Tmeri Wroi (Cannery Creek), between 
the Indian town of Rekwoi an the modern American town of Requa. If a salmon came 
ashore right across the mouth of Cannery Creek, its upriver portion, whether head or tail, 
might be eaten but the down river half of it was not touched. This law, however, did not 
mean that people in Rekwoi and Welkwau had to do entirely without fresh salmon during 
the first six months. They could eat them, provided they had been caught above Cannery 
Creek and then brought down to the settlements at the mouth  

(Spott and Kroeber 1942:172) 
 
The first salmon rite is a complex ritual surrounding the start of the salmon run. In this ritual the 
first salmon is allowed to pass up the River unharmed. The ritual spearing of the next salmon up 
the river, and the ceremony that follows marks the beginning of the fishing season at the mouth of 
the river (Spott and Kroeber 1942). 
 
Bearss (1969) 
General George Crook reported that those who attended the annual ceremony at Kepel Fish Dam 
would have all past blood feuds erased. The weir was built in ten named sections by designated 
groups of ten men (Bearss 1969:5).  

 
Morris (n.d.) 
Salmon defined the Yurok relationship to nature and life. The First Salmon ceremony is a 
common feature of all salmon based cultures in the Pacific Northwest, and was an important 
aspect of Yurok ceremonial life. A single salmon in the River was considered “proof of Nature 
trying to fulfill an agreement that was made in the beginning of time between the River, the 
Ocean, the People and the Creator” (Morris n.d.: 1) 

 
In the very beginning of time, the ocean, the River, the salmon, the original people of this 
land, and the True Creator, all agreed to something. The Ocean, the River, the salmon, 
and the True Creator all agreed the salmon should come up the river and feed the people. 
Human beings agreed to do our part, with our First Salmon Ceremony. The void we 
create in the world when we take these salmon from the River to feed the people, we fill 
with our respect. This salmon, lying here, is proof that Nature is still abiding by that 
original agreement. It is up to you to decide if you will carry out your part. You can never  
say you don‟t have proof of Nature‟s commitment to do Its‟ part. We will build a fire and 
cook this fish. It will become a part of you.  

(Doc Thompson as retold by Calvin Rube, Morris, n.d.: 1-2). 
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The bones of the fish that were eaten in the First Salmon Ceremony were thrown back into the 
River where they turned back into fish, and swam away (Morris n.d.: 4). 

 
3.2.1.4  Fish Dam ceremony 

 
Gunther (1928) 
A ceremony marking the arrival of the first salmon of the year is a common cultural practice in 
the Pacific Northwest. The ceremony is not, however, practiced everywhere where salmon is 
caught. When the first salmon comes upstream the catch of this fish is ritually celebrated through 
ceremony, although not all ceremonies are alike (Gunther 1928:135). The knowledge of the 
salmon ceremony is similar between the Karuk, the Hupa and the Yurok indicating a shared 
ceremonial pattern. The Shasta did not hold the same ceremonies as the Yurok, Hupa and Karuk 
but they did participate in these activities even if they did not conduct them (Gunther 1928:144). 

 
The ceremonial eating of the first caught salmon is a common feature in all first salmon 
ceremonies. In Yurok, Hupa and Karuk cultures the first salmon caught was eaten by the 
medicine man (or formulist) and his assistant (Gunther 1928:148). Throughout the Pacific 
Northwest, salmon are believed to be people, who live similar lives to those on land, while out at 
sea. The salmon have a chief or leader who leads them upriver and it is this being that is honored 
in the ceremony. Proper respect for these beings must be demonstrated in preparing and 
conducting the ceremony in order to insure an abundance of salmon in the annual run (Gunther 
1928:150). In the Yurok ceremony, the story of the salmon leader, and his return to the sea is 
recounted (Gunther 1928:152). 

 
Van Stralen (1942) 
“To dance in the fish dam ceremony you must go through awful hardships” (Van Stralen 
1942:81). 

 
“The fish dam used to be made every year. It is part of the White Deerskin Dance and is always 
built before the dance” (Van Stralen 1942:81). 

 
“Every year when it is time to build the dam and hold the dances (White Deerskin, Jumping and 
Brush dances) they would send word up and down the river, even as far as Trinidad, for all the 
people to settle their quarrels and come and take part in the ceremonies and dances. Some of the 
people would camp at Kepel and some at Sa‟a, where the chief, who had charge of the 
ceremonies would stay” (Van Stralen 1942:81). 

 
“There were many people camped all around where we were, five different kinds of Indians. 
They all wanted to join in the big time we had. All the different people at the camps were asked 
to join in the dancing. It did not matter what village they came from nor what kind of Indians they 
were” (Van Stralen 1942:83). 

 
“They all visited from camp to camp, and some from far off could not speak one another‟s 
language, so they talked with their hands, sign talk. The visiting Indians brought with them great 
baskets heaped full of good things to eat-acorns, hazelnuts, berries, dried fish, seaweed and lots of 
other things” (Van Stralen 1942:83). 

 
The fish dam was allowed to operate for ten days and people could take as much fish as they 
wanted. After ten days the people assembled at the dance ground and the strict rules were lifted. 
The fish dam ceremonies followed. The next day, the ceremonial grounds were cleaned off and 
prepared for the White Deerskin ceremony to begin. The Fish Dam ceremonialists remained in 
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the fish camp and were allowed to eat and play without restrictions. They remained at the camp 
until the next heavy rain washed the fish dam away (Van Stralen 1942:85-86).  

  
3.2.1.5  Bathing 
  
Curtis (1924) 
Ritual bathing in the River is an integral part of most Yurok ceremonies and is particularly 
important in the handling of a corpse, preparation for burial, and purification after burial (Curtis 
1924:43). The purification through bathing in the river of those who have handled a corpse and 
prepared it for burial is still an important practice in Yurok tradition.  
 
Van Stralen (1942) 
During the fish dam ceremonies at Kepel, young girls were selected by the medicine man to 
participate in the ceremonies. Once selected, they were sent to the river to bathe and then were 
dressed in full regalia they would wear during the ceremonies. Then they were sent home to their 
families, and were required to fast and bathe in the river every day (Van Stralen 1942:83-84). 
 
3.2.1.6  Visual 
 
Gates (personal communication 2003) 
Visual components of the River are related to traditional Yurok forms of meditation. Medicine 
women would meditate on specific locations on the river, at specific points in the river, at certain 
times of the day. In this way both water quality and flow pattern were important aspects of this 
meditation. 
 
3.2.2  Fishing Places 
 
Waterman (1920) 
Fishing places were considered real property. The primary form of fishing was using a dip net in 
a deep hole or eddy that would form naturally behind a large rock or boulder in the River. A 
scaffold or platform would be built to access the fishing hole, and are called in Yurok, “kworl”. 
Fishing places were considered to be owned by individuals or families. They could be sold, 
traded, or passed on to others. The value of the fishing hole would be based upon its productivity, 
how many fish could be caught there in terms of Indian money (dentalia). The value of the fishing 
place would fluctuate depending on its condition as it would be impacted by annual river flows 
that could cause gravel or silt to alter its productivity (Waterman 1920:219) 

 
Fishing places could be shared between individuals who negotiated turns and shared equipment. 
A very good fishing place might be owned by five to ten men, who would rotate days and times 
of day to fish. Others fishing places were owned by one person for salmon, and another person 
for eel or sturgeon. Another fishing place might be owned to a certain water level, with one 
owning the right to fish when the water was above or below a certain level. Some fishing places 
might be abandoned due to siltation or some other factor that made it undesirable. If left 
abandoned so long that the owner was forgotten it could be claimed by a new owner. The Yurok 
word for that kind of fishing place is “weq sisiik”. It was generally accepted in Yurok culture that 
all fishing places along the river were owned by individuals, families or groups of individuals 
who had the primary right fish there (Waterman 1920:220). 

 
Waterman (1920) documented a total of 94 Yurok fishing places on the Klamath River. Each of 
these sites had a name and an identified owner or owners. The distribution of these sites on 
Waterman‟s maps indicate a gap in his own field data as he notes only one fishing site existing 
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down river of Turip, near the mouth at Rekwoi. Contemporary ethnographic information, as well 
as oral history indicates that there are numerous Yurok fishing sites between Rekwoi and Turip 
that were not included in Waterman‟s inventory. Instead his field data appears to have been 
collected for areas upriver from Turip with the majority recorded between Cappell Creek and 
Weistpus at the mouth of the Trinity River.  

 
Roberts (1932) 
While fishing places were owned, those who did not have a fishing place could work for the 
owner in exchange for some of the fish caught there. In this way it was possible for all Yurok to 
participate in the annual fishing season, and receive a share of the harvest, even if they did not 
possess a fishing place of their own (Roberts 1932:287). 

 
Kroeber and Barrett (1960) 
The best fishing places on the River were privately owned by single individuals, or a group of 
individuals who rotated fishing at a specific location. Fishing places were recognized as personal 
property and could be sold, given away or passed on by inheritance. Fishing rights on the River 
extended beyond the Yurok who lived in river villages. For instance, Yurok who lived in coastal 
villages away from the River were still recognized as having ownership of fishing sites on the 
river. (Kroeber and Barrett 1960:3) 

 
Specialized methods for harvesting fish and eel from the River were utilized to maximize the 
success of fishing at different localities on the river. Specific attributes of the river, riffles, 
shallows, eddies, falls, deep pools, and creeks each had unique attributes for which the Yurok 
developed specialized equipment or fishing methods to ensure a successful harvest.  

 
Riffles: harpoons and gaffs were used along with specialized traps. 

 
Shallows: fish weirs were often built in these areas, with impounding pens for spearing, dip 
netting, gaffing and trapping. Kepel fish dam was in one of these areas on the Klamath. 

 
Eddies: platform fishing with triggered lifting nets were used in these areas. 

 
Falls or cascades: plunge nets, traps, harpoons, and gaffs were used to harvest fish that were 
trapped below these natural river features. 

 
Deep pools: diving, bow and arrow, snaring, poisoning and sturgeon riding were used in these 
still and deep areas of the river. 

 
Creeks, streams and tributaries: short fish weirs, basket traps, and hook and line fishing 
techniques were common in these areas.  

 
Lamprey were harvested by use of lifting nets, dip nets, and basketry eel traps, gaffs and hand 
catching in certain areas. (Kroeber and Barrett 1960:8) 

 
Fishing techniques were highly specialized to take advantage of specific characteristics of river 
morphology, as well as species behavior in their annual migration up the Klamath River. The 
importance of these river resources for Yurok people, and other Klamath River tribes is evident in 
the complex fishing methods, schedules, rituals and the use of specialized equipment and 
technique for each species. (Kroeber and Barrett 1960:8) 
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Bearss (1969) 
Several individuals might own a fishing place, which they used in rotation for one or more days 
according to their share of ownership in the site. Establishing a new fishing place, or fishing 
below an existing hole was not allowed. Ownership of existing fishing places was an economic 
matter, allowing for sale, trade or inheritance. This strict management of fishing places 
guaranteed the value and the viability of existing fishing places owned by individuals, groups, or 
families (Bearss 1969:3). 

 
Lampreys, sturgeon and salmon were staples of the Yurok diet. Lamprey eels were prized for 
their grease. Lampreys and salmon were slit for drying. Most were smoked and stored in baskets. 
Specialized nets were made for each type of fish, with each requiring a specific web and strength. 
Fishing techniques included netting and harpooning depending on the species and the water 
conditions on the River (Bearss 1969:9). 

 
Perry (1988) 
Yurok fishing practices were severely impacted by several historical events following white 
settlement. In the late 1800s commercial fisheries and canneries opened at the mouth of the 
Klamath River. Many Yurok relocated in order to work at these canneries. The harvesting 
practices of these commercial fisheries resulted in the depletion of the resource so that the 
commercial fishing, and the use of gill nets were outlawed in 1934. This included Indian fishing, 
and literally blocked access to a traditional source of food, as well as the core of the Yurok 
economy. In 1970 a federal court ruling allowed for Indians to once again use their gill nets and 
sell their fish, but the  Bureau of Indian Affairs (BIA) defied the order and banned Indian fishing 
in 1978. When Indians protested the illegal closure, conflicts and violence between Indian fishers 
and the BIA followed. The BIA closure lasted ten years, during which time traditional Indian 
fishing practices were deemed illegal and subject to arrest, fines and punishment by the BIA. In 
1987 commercial fishing near the mouth of the Klamath resumed. Traditional Indian fishing is 
now regulated at the mouth, and the commercial fishing season is relatively brief (Perry 1988:13-
14). 
 
3.2.2.1 Net setting 

 
Kroeber and Barrett (1960) 
Specialized nets were designed and used by Yurok to take advantage of unique features in river 
morphology, flow and current on the Klamath. 
 
Conical nets, or lifting nets, were constructed by attaching a woven conical net, or pouch onto a 
large A-frame of poles and was usually operated from a platform or scaffold built over an eddy or 
backwater where salmon would congregate, or rest, before proceeding with their upstream 
migration (Kroeber and Barrett 1960:32). These types of nets were used to catch salmon, lamprey 
and sturgeon. The weave of the net was specifically designed for each type. 

 
The construction of a large, A-frame dip net was ritualized, requiring special songs and prayers as 
well as technique. The singing that accompanied the making of such a net was called “Rekwoi” 
(the same name as the Yurok village at the mouth of the River), translated by Kroeber as 
“entering from the ocean”. The setting of the net in the River is also ritualized and if done 
improperly, is assumed to have a negative result on the harvest at that site (Kroeber and Barrett 
1960:35). 
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Other types of traditional fishing nets were conical dragnets, drifting nets, plunge nets, scoop 
nets, arc nets, seine, gill nets, drift nets, and hoop nets. Each were designed and constructed to 
work with a specific feature of river morphology or current, or species.  

 
Net making was also highly specialized, with specific types of nets and uses determining the 
materials to be used in construction, as well as the type of weaving technique used to make them. 
Coarse ropes were traditionally made by twisting grapevine and strips of willow bark and hazel 
withes. The finer netting was traditionally made from iris leaves, Iris macrosiphon. The 
individual leaf of an iris would produce only two fibers approximately one to two feet in length. 
The fibers were extracted from the leaf by women and rolled and twisted into a strong cord. The 
thickness of the cord was determined by the type of net being made and the appropriate number 
of fibers were used to obtain the desired thickness. The iris used to make these nets was harvested 
from high elevation sites in mountainous areas away from the river ( Kroeber and Barrett 
1960:57).  

 
Traditionally, men were responsible for weaving and making nets used for fishing. This was 
considered a winter activity. The making of a net was also ritualized, and care was taken not to 
pass behind a weaver or speak loudly in the presence of a net being made, lest the salmon hear it 
and avoid the net (Kroeber and Barrett 1960:58).  

 
Net making was a complex undertaking and required a specialized tool kit for various aspects of 
construction. Shuttles used for weaving were made from elk antler. Mesh measures were used to 
ensure that the weave was uniform and consistent throughout the net and were also made from elk 
antler. Some wood and bone meshes have been observed, but elk antler was considered to be the 
most desirable material (Kroeber and Barrett 1960:63).  

 
3.2.2.2 Scaffolding 
 
Kroeber and Barrett (1960) 
The platform of scaffold built for fishing was a “combination gangplank and operating platform 
built out over the River”. They were usually constructed from one or two planks and the 
necessary number of poles that extended from a rocky shoreline. Fishing platforms were 
specifically designed for a particularly fishing place, varying in size and construction (Kroeber 
and Barrett 1960:33). 
  
Bearss (1969) 
Scaffolds were built and used to support lift nets and dip nets used by Yurok fisherman on the 
river.  Scaffolds were built out over the river, usually over an eddy or backwater. Fisherman 
would sit on a small wooden stool and operate the net from the scaffold (Bearss 1969:8). 

 
3.2.2.3 Eel basket 

 
Kroeber and Barrett (1960) 
Basketry traps were primarily used for catching eels. These “eel pots” were woven from 
undressed withes of hazel or willow in a plain-twine technique. These large open weave baskets 
have a small opening for the eel to fit through. Bait would be set inside the trap and it would be 
placed and secured in the stream using a stake and rope to hold it in place. Historic records 
indicate that the Yurok use of an eel basket or eel pot was adapted after observing their use by 
displaced Wiyot who settled in Weitspus (Kroeber and Barrett 1960:71).  
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3.2.2.4 Fish weirs/dams 
 
(Gibbs 1853 reprinted 1973) 
The fish weir at Heyomu or Lo‟lego was described by George Gibbs, a member of the McKee 
treaty expedition in 1850. Gibbs described a large fish weir, of elaborate construction crossing the 
entire width of the river at a village called “Hai am mu”. Gibbs recorded that the fish weir was in 
use between June-July in 1850. 
 
Curtis (1924) 
The building of a fish weir was overseen by a Yurok ceremonialist. He conducted no physical 
work in the construction of the weir, but conducted ceremonies and offered prayers while it was 
being constructed by others. Two fish weirs were built by the Yurok on the River; one at 
Lo‟olego, located two miles above the Trinity, and one at Kepel. The ceremonies at Kepel 
included visitors and participants from Wa‟s‟ai‟ down river to Wakhtek. People from villages up 
river of the weir were allowed to come down to watch the ceremonies and to harvest as many fish 
as they needed (Curtis 1924:40) 
 
Roberts (1932) 
Salmon were allowed to pass up stream for half a moon before they were caught. The fish weirs 
were built at the peak of the salmon run, after many had already passed upstream to spawn 
(Roberts 1932:290). Most of the entire spring run was allowed to pass upstream, with fishing 
limited to what was needed. The late summer or fall sun was the one that was extensively 
harvested for drying and storing for winter months (Roberts 1932:290) 

 
Fish weirs were considered community projects in which entire villages were entitled to a share 
of the harvest. Small fish weirs were made on streams and creeks by constructing a barrier made 
of green poles and filled with brush and rocks, leaving an opening to allow fish passage.  The two 
Yurok fish weirs, at Lo‟ogelo and Kepel were major feats of construction, ceremony and 
cooperation. The families that had primary fishing rights at these locations were allowed to take 
their share of fish each morning, and then the rest was open to those who had no fishing 
privileges to share the rest. People came from all villages up and down river to take part in the 
Kepel Fish weir harvest every year  (Roberts 1932:288) 

 
Waterman and Kroeber (1938) 
The Kepel Fish Dam was a weir that was constructed every year near the mouth of Kepel Creek. 
People would begin gathering at Kepel and Sa‟a in the early summer. In a collective effort they 
would build a complex fish weir of poles, logs and small stakes that extended across the entire 
width of the River. It was an effort that required many men and great skill to complete. The fish 
weir consisted of a fence of poles and stakes set into the bed of the stream and supported to hold 
up against the strong current of the river. A series of openings were left in the fence in order to 
allow fish to pass through and into holding pens where they could be easily removed with hand 
nets. The entire endeavor was a combination of ceremony and ritual, being built in ten days and 
operated only for ten days before being torn down (Waterman and Kroeber 1938:49-50).  

 
The construction of the weir was highly ritualized, ceremonial and symbolic blending the 
mythological, the spiritual and practical aspects of its construction and the ceremony leading up 
to its completion and use. Traditional tools of stone pounders and elk horn wedges were used to 
make and set the stakes and construct the weir. Each day‟s work was closely monitored and each 
day a specific amount of supplies was ordered for use in the next day‟s work. It was taboo for 
travelers to see the unfinished structure, and they were told not to look upon it or else it would 
spoil it. The entire construction could take ten days, not more or less. At the end of each workday 
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the people would return home in their canoes. On the trip home a men would conduct a Boat 
Ceremony and songs of the fish dam would be sung “wi lo‟gonewol” (Waterman and Kroeber 
1938:60).  When finally completed the two sections of the weir was pushed out from either shore 
and joined in the middle of the River. The two sections extended diagonally upstream in a V-
shaped form and were secured together completing the structure. This event was celebrated by the 
a collective cheer of  “We are so glad!” (Waterman and Kroeber 1938:58) 

 
Ten gates were built into the dam, each one leading to a pen or corral for the fish on the upstream 
side of the structure. The men who participated in building a pen shared the fish that were trapped 
in it. The final day was marked by many ceremonies, dances and singing. The final ceremony at 
the fish weir was a Deerskin Ceremony. People came from all over the region to participate in 
these ceremonies and activities at Kepel (Waterman and Kroeber 1938:61). 
  
Kroeber and Barrett (1960) 
In historic times, the Yurok constructed two elaborate fish weirs, or fish dams, on the Klamath 
River. Prior to non-Indian contact four fish weirs (presumably the Turip, Kepel, and Hyeomu or 
Lo‟lego and Kerernit fish weirs), were constructed annually by the Yurok on the Klamath River. 
(Kroeber and Barrett 1960:10) 

 
The Kepel (Cappell) fish weir was built annually just above the mouth of Cappell Creek, three or 
four miles down river from Kanick Rapids (Kenek). This fish weir was constructed as part of an 
elaborate Yurok ceremony, and marked the start of a Deerskin Ceremony and Jump Ceremony. 
The weir was built in later summer, between August and September. (Kroeber and Barrett 
1960:11). 
  
Yurok tradition tells of the first fish weir being built at Turip, about 20 miles downriver from 
Kepel. The story says that the people from Kepel came and took the fish weir and the ceremony 
from Turip. Turip people traveled up to Kepel with the intent of reclaiming both, but after 
witnessing the Kepel ceremony decided instead to transform into redwoods and watch over the 
ceremony and the fish weir. This story is incorporated into the Kepel Fish Weir ceremony and the 
Guardian Trees remain important cultural and ceremonial figures in Yurok tradition. (Kroeber 
and Barrett 1960:11) 

 
The cultural significance of the Kepel Fish Weir demonstrates several key features of Yurok 
culture and Yurok identity in relationship to the Klamath River. The construction of the Kepel 
Fish Weir integrated traditional ecological knowledge, spiritual belief, and social organization 
into a single, elaborate world-renewal ceremony (Kroeber and Barrett 1960:12). The weir was an 
elaborate structure built by ten men over ten days under the direction of a spiritual leader, or 
formulist. Yurok people from numerous villages came to participate in the Kepel Fish Weir 
including: Tekta, Woxkero, Kootep, Pekwon, Yoxter, Sregon, Meta, Nohtskum, Murekw and 
Kepel. Curtis (1924:40) noted that the villagers from Was‟ai to Wohtek participated in building 
the weir, but people living above it were allowed to come and harvest all the salmon they wanted 
while the fish weir was in operation. (Kroeber and Barrett 1960:12-13). 
  
The fish weir, once finished, was operated for ten days during which large quantities of salmon 
were harvested. After ten days, the fish weir was dismantled, allowing the remaining salmon to 
continue their migration upriver. The Kepel Fish Weir illustrates the Yurok integration of 
ceremonial and practical aspects of the harvesting of river resources (Kroeber and Barrett 
1960:12).  
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The fish weir at Heyomu or Lo‟lego was last constructed and used in 1868, but was discontinued 
due to the damage done to the area by hydraulic gold mining methods (Kroeber and Barrett 
1960:17). 

 
In both the Kepel and Lo‟lego fish weirs, river morphology was important. A wide, shallow 
portion of the river, and a gravel bottom that allowed for the setting of stakes for construction 
were considered to be the primary features of river morphology needed to create a fish weir. Fish 
weirs were designed and constructed to block fish passage up river and instead route fish into 
holding pens where they could be easily harvested by using nets or spears (Kroeber and Barrett 
1960:17) 
 
Kroeber (1978) 
In the story of The Lo‟olego Ceremony, a young man from Lo‟olego wanted to build a fish dam, 
but when asked, the Weitspus people would not help.  They thought he wanted to make a 
ceremony although he didn‟t have the regalia to make one. There was a rock with hole in it 
located on the River.  The young man went into the hole and didn‟t come out for a year.  When 
the young man returned, the Weitspus people came to help him build the fish dam.  When the dam 
was built, the Weitspus people went downstream to perform the White Deerskin ceremony.  The 
Lo‟olego people had their own Deerskin ceremony at Lo‟olego. This fish weir was known as the 
Lo‟olego Fish Dam. 
 
In another story Kerernit (Chicken hawk) built his house on top of a large boulder by the river at 
Knetkenolo, which translates as “arrowhead-where fish-weir”.  He built a fish dam near the 
boulder and made a water fall so high that the salmon couldn‟t jump over.  There are holes in the 
rock that held posts for his dam.  The rock is still there and the holes are visible. This structure 
was known as the Chickenhawk Fish Dam. 
 
3.2.3  Gravel/Rock 

 
Gibbs (1853 reprinted 1973) 
Early accounts by George Gibbs, recorded in the 1800s describe the lower Klamath River as a 
steep valley where the forest came down to the river, separated only by wide gravel bars void of 
trees or grass. The Yurok villages were located on the banks of the river, occupying large terraces 
of rich fluvial soils.  

 
3.2.3.1  Cooking rocks 
 
(Curtis 1924) 
Rocks were heated in fire and used inside baskets to heat and cook food. They were stirred inside 
the basket with a wooden paddle to prevent the rock from burning through the basket. 
 
Gates (personal communication 2003) 
Cooking rocks were used to prepare food in hearths and heat food in cooking baskets. Because 
they were used in fire, they needed to be free of inclusions or moisture that could cause them to 
explode when heated. Gravel bars along the river were formed as the annual peak flows receded. 
People would gather suitable cooking rocks from select gravel bars along the River. Not all gravel 
bars produced suitable cooking rocks, so specific areas in the floodplain at certain gravel bars 
were used to gather these types of rocks. 
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3.2.3.2 Porch rocks 
 
Curtis (1924) 
Rocks were used to pave the ground in front of a house. A narrow wall of stone was built on 
either side of the entrance to a Yurok house.  
 
Kroeber (1976) 
Large, flat rocks were used to line the outside of dwellings, residences, ceremonial houses and 
sweathouses. These rocks were usually of granite and were collected from select areas along the 
floodplain of the River. The size and distribution of these large rocks was likely a result of high 
water events that deposited these particular type and shape of stone in the River. Porch rocks 
were a regular feature in the traditional Yurok home. A functional aspect of this feature is that it 
would reduce moisture and mud from being brought into the dwelling. They were also used as 
porches where people would sit and visit outside the home. 
 
3.2.4  Rock Promontories/Rock Canyon walls 
 
3.2.4.1  Death rocks 

 
Kroeber (1978) 
The Woge made it so when people died they would have to use a prescribed formula.  The Woge 
made the death purification ceremony.  There are eighteen rocks that the Woge spirits live in 
along the rivers that must be spoken to when transporting a corpse.  The stories “Origin of Death” 
and “Death and Purification” detail the locations of the eighteen rocks along the rivers. 

 
3.2.4.2  Petroglyphs or Pictographs 
 
Gates (personal communication 2003) 
There are no petroglyphs or pictograph sites documented in the published literature in Yurok 
territory. There are however, four known sites on the Klamath River on the Yurok Reservation. In 
all cases these are elaborate forms of petroglyphs. Each location has numerous pecked designs in 
the faces of large rock outcroppings on the River. One such location is nearly buried by 
accumulated debris and sand, with only to upper portion of the outcrop and the glyph visible. The 
location of these petroglyphs is significant as they are along the River terrace at the confluence 
with important creeks.  
 
3.2.5 Gathering/Botanical 
 
Curtis (1924) 
A wide variety of plants, for food, materials, and medicines were gathered along the riparian zone 
of the Klamath. Numerous species of berries grew along the banks of the River. Plants and roots 
used for basketry were collected along the River and along tributaries. Plants used for medicines 
and ceremonies grew along the riparian zone and were gathered for specific purposes by medicine 
women and ceremonialists. 

 
3.2.5.1  Willow 
  
(Curtis 1924) 
Willow was used for many purposes and was often collected along the river. It‟s roots and shoots 
were used for basketry. It‟s leaves were used as medicine in myth times (Curtis 1924:174). 
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Kroeber (1976) 
Willow was often gathered and used as a basketry material.  Roots of willow were split for woofs, 
and used for fine design work, or as substitutes for spruce root (Kroeber 1976:90). 
 
O’Neale (1995) 
Willow was used as a primary basketry material, particularly up river. It can be used 
interchangeably with hazel for the foundation of the basket. High quality willow shoots were 
generated every year within the floodplain of the river due to the fact that peak flows would 
remove the previous year‟s growth and stimulate new shoots in the spring, which are the most 
desirable for basketry (O‟Neale 1995:16) 
 
3.2.5.2  Spruce roots 

 
Merriam (1967) 
The primary body material for a basket is spruce root (Picea sitchensis). This was gathered by 
digging out the root and cutting it in lengths of two to three feet. They are then split, while still 
soft, into broad, flat bands, and then split again to the desired size. These are woven over a frame 
of hazel (Corylus) sticks to form the basket (Merriam 1967:170). Spruce roots are often gathered 
on exposed riverbanks.  
 
O’Neale (1995) 
Spruce roots were primarily gathered near the mouth of the River and along the coast. They were 
traded upriver for basketry material for bear grass, black fern, and hazel (O‟Neale 1995:17) 
 
3.2.5.3 Tobacco 

 
Kroeber (1976) 
Tobacco of the same variety as found in the wild was cultivated by Yurok in high elevation sites 
for smoking and trade. Logs were burned on a hillside to produce a suitable soil and seeds were 
cultivated in these locations. Tobacco growing outside the cultivation sites was not harvested or 
used by Yurok for fear that it had grown in association with a cemetery or burials.  Wild tobacco, 
Nicotianas, occurs naturally on sandy bars adjacent to the river but was not utilized by Yurok for 
smoking for fear that it had grown in association with burials  (Kroeber 1976:88). 
 
3.2.6  Habitation 
 
3.2.6.1  Village sites 

 
Waterman (1920) 
Waterman recorded 31 Yurok villages or settlements located near or within the 100 year 
floodplain of the Klamath River. A few permanent villages occupy ancient river terraces more 
than one hundred feet above the river, Prior to the dams, in a high water event the River level 
could rise up to seventy feet (Waterman 1920:204). 
 
Curtis (1924) 
The Yurok ancestral villages extended from Bluff Creek, a few miles above the confluence with 
the Trinity River along the Klamath River to the Pacific Ocean, then south along the coast to 
Little River and north along the coast approximately six miles.  While their villages tend to be 
concentrated on the river terraces and on coastal beaches, the Yurok claimed the entire Klamath 
watershed on both sides as ancestral lands and resource areas (Curtis 1924:37) 
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Yurok traditional lifestyles persisted in part due to the rugged terrain, the remote nature of the 
villages, and the lack of impact by non-Indians on the up river areas of Yurok territory. In the 
early 1900s the River was still the primary means of transportation and exchange between the up 
river villages and those down river and along the coast. At the time of Curtis‟ study with the 
Yurok, he reported nearly 700 living in villages on the River. The largest villages at that time 
were Weitspus (Weitchpec), Pekwan, Wakhtek, and Rekwoi (Requa). Many Yurok lived on 
allotments along the River, within these villages (Curtis 1924:38). 

 
Thirty-four permanent Yurok villages on the Klamath River and the coast were recorded by 
Curtis. Of these 34, a total of 27 were on the banks of the Klamath River extending from Bluff 
Creek to the mouth. These villages were named (upriver to downriver) as follows: Atsepar, 
Loolego, Weitspus, Pekwuteu, Ertlerger, Wakhshek, Kenek, Merip, Wa‟sai, Kepel, Murek, 
Nakhtskum, Meta, Shregegon, Yohkter, Pekwan, Kootep, Wakhtek, Tekta, Serper, Erner, Turip, 
Sa‟aihl, Hapau, Wahkel, Rekwoi, and Weltko (Curtis 1924:221). 

 
Merriam (1967) 
Merriam recorded a total of 35 Yurok villages on the Klamath River from Weitchpec to the 
mouth. Twenty-two were located on the north side of the River and 13 on the south side (Merriam 
1967:171). Most of the Yurok villages on the Klamath River are within the floodplain, just above 
the high water mark for the river (Merriam 1967:174). 

 
Bearss (1969) 
According to Bearss, there were 55 villages in Yurok ancestral lands. Most of these villages 
occupied ancient river terraces, increasing in elevation as they moved up river; Wahkel at 20 feet 
above mean sea level (amsl), Turip at 25 feet amsl, Ko‟otep at 35 feet amsl, Kepel at 75 feet amsl, 
Kenek at 100 feet amsl, and Wahsekw at 200 feet amsl (Bearss 1969:1). Important villages were 
clustered together and were also the sites of ceremonial activities. Such villages were Weitspus, 
Kepel, Sa‟a, Pekwan, Rekwoi, Wetlkwau, Orckw, and Opyuweg. Each of these villages had a 
sweat house (Bearss 1969:1). 
 
In 1852, a trader recorded 17 Yurok villages between Kepel and the mouth of the River. A survey 
in 1895 recorded the same villages but with a declining population from over 1,000 residents in 
1852 to less than 400 in 1895. 

 
Traditional Yurok houses were constructed from large puncheon boards of split redwood planks. 
House pits were excavated to a depth of three to four feet below the ground surface and the 
remaining structure was constructed with the redwood planks. The roof was designed to allow for 
smoke to escape from the fire pit located in the center of the dwelling. The door was usually set to 
the upriver side, and was a small round or oval entryway. Yurok houses were built in alignment 
with the River (Bearss 1969:7).  

 
Sweathouses were smaller in size and excavated deeper than a residential house. The walls were 
lined with redwood planks, but did not extend above the ground. The roof was constructed with 
redwood planks and the door facing the ocean or the River (Bearss 1969:7) 

 
Pilling (1978) 
There were seventy-three Yurok villages in Yurok ancestral territory, 50 villages or settlements 
were located along the Klamath River.  Fifteen of those villages have been identified as having 
been occupied by Yurok people from before 1850 to present day. Those 15 villages are: Rekwoi 
(Requa), Tmri, Welkew, Wo‟kel (Waukel), Turip, Wohtek (Wautec), Pekwon (Pekwan), Sreyon 
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(Sregon), Metah, Murek, Kepel, Kenek, Wahsek, Weitspuc (Weitchpec), and Pek‟tul (Pilling 
1979:139).  

  
3.2.6.2  Fish camps 

 
Bearss (1969) 
Yurok fish camps on the Klamath continue to be both a social and economic enterprise. Fish 
camps are temporary camps that are used annually for the purpose of commercial and subsistence 
fishing on the river. They are strong indicators of a river-based economy. During the salmon runs 
on the river, these places are utilized by individuals and families. Yurok fish camps are primarily 
located near the most productive fishing locations, such as Dad‟s Fish Camp on the south bank, 
near the mouth of the River (Bearss 1969:14). 

  
Perry (1988) 
Fish camps on the Klamath River are necessary in order for Indian fishers to take advantage of 
their fishing rights at the mouth of the River during the commercial fishing season. Many Yurok 
travel from upriver villages to participate in the annual commercial fishing season. Fish camps 
are temporary campsites where families stay during this time. Fish camps are places for people to 
gather, socialize, share stories, and prepare for the next day‟s catch (Perry 1988:14).  

 
When Indian commercial fishing resumed on the Klamath in 1987, Indian fishing could only 
occur between 7:00 pm to 7:00 am. This meant nets had to be checked, and fishers had to stay up 
all night in order to pull in nets and clean and prepare their catch. Once7:00 am came around, 
Indian fishers had to remove their nets to allow for recreational fishing. When the night‟s work 
was complete, Indian fishers would sleep during the day and then prepare for the next night‟s 
work (Perry 1988:14-15). 

 
3.2.6.3  Cemeteries 
 
Curtis (1924) 
The dead were buried in cemeteries and were placed in the ground in relation to the river, with 
the head of the deceased always pointed up stream. In times of famine, if a person died of 
starvation, their body was put in the river, instead of the ground (Curtis 1924:42) 

 
3.3  Other Features 
  
3.3.1 Up-slope 
 
3.3.1.1  View shed/coverage 
 
Gates (personal communication 2003) 
Viewshed and the aesthetics of the viewshed in Yurok lands is an important aspect of Yurok 
spiritual life. Many ceremonies and spiritual activities incorporate the landscape and viewshed 
into the prayers and meditations associated with these activities. In this way, the appearance and 
condition of the landscape and river are important and integral aspects of ceremonial life. 
 
In addition, there is an economic and social value in maintaining an aesthetic viewshed within the 
river corridor. Yurok economic development plans include the creation of an eco-tourism lodge 
and the development of a guided tourism program to promote the Klamath River and its 
ecological value for recreational visitors. This program is being developed in conjunction with the 
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River‟s national designation as a Scenic and Recreational river. In this plan the condition, the 
aesthetic quality and the viewshed within the river corridor is an integral component of the plan. 
Yurok people wish to share the experience of this riverscape with visitors so that they too will 
learn to appreciate the natural beauty and importance of the River. 
 
3.2.3.2  Botanical gathering, subsistence medicinal 
 
Mead (1971) 
The Lower Klamath River, and most of Yurok ancestral territory occupies a discrete botanical 
niche, commonly referred to as the Oregon Biotic Province. In addition to containing unique 
species which do not occur anywhere else in North America (for example, California coastal 
redwoods), the groups that occupy this unique botanical niche share a common culture, and 
traditional subsistence pattern that is not shared with their neighbors who reside outside of this 
biotic region. Culturally significant plants for foods, medicines and arts are shared by the distinct 
Indian tribes that occupy this region and are part of the common culture that is defined by the 
Klamath River (Mead 1971:48-49). Yurok share a common forest type with their Karuk and 
Hupa neighbors, primarily mixed evergreen forest and coniferous forest even if the range and 
percentage of this type varies between groups (Mead 1971:97). 

 
According to Mead, Yurok used over 13 species of plants in basketry, both in the construction 
and design of a basket. Four plants were used as dyes for basket materials (Mead 1971:64). Mead 
further identifies six different stems, and kinds of roots, and one type of leaf used in Yurok 
basketry (Mead 1971:66). Many of these roots and stems were gathered within the floodplain of 
the River, along the shore or from the exposed banks. Based upon the common use of plants for 
medicines, food and materials, Mead concluded that the common culture areas for the region 
included a grouping of Yurok, Hupa and Karuk even though each group represented a different 
language family (Mead 1971:71). 

 
Pilling (1978) 
Resource areas used for gathering plants for food and materials were often owned by families or 
individuals. Driftwood along the river, root-gathering areas, seed gathering areas, tobacco plots 
were resources that were owned by families and individuals (Pilling 1978:147). 

 
3.3.2  Transportation 
 
3.3.2.1  River- boat 
 
Gibbs (1853 reprinted 1973) 
Yurok dugout canoes were traded up and down the coast as far as Cape Mendocino and Port 
Orford. They were built thick and heavy and designed to withstand the rocky waters of the 
Klamath River. The stern had a raised step carved into it, which enabled the steersman to stand 
and remain stable in the boat. The paddle was designed for two purposes, upriver and downriver 
travel, which could be used alternately as a paddle or a pole to steer the boat. Yurok canoes were 
uniquely suited for traveling lightly on rapidly moving water (Gibbs 1973:9). 
 
Waterman (1920) 
Traveling by canoe on the River was the preferred mode of travel for Yurok. The River was the 
primary source for travel, communication, trade and commerce. The Yurok were more familiar 
with their upriver neighbors than they were with their coastal neighbors, such as the Tolowa. 
Canoe travel onto the open ocean was not common, instead they traveled close to shore to gather 
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shellfish and coastal resources (Waterman 1920:184). The River was the primary travel corridor 
and also the source of most food. 

 
Boats were highly regarded in spiritual terms and many taboos were associated with boat 
etiquette. For instance, if a person was careless in landing his boat, or allowed it to bump into 
rocks, it was believed he would not live long. Canoes were asked for help in dangerous waters 
and encouraged to make a safe trip. Songs and formulas were known for keeping a canoe out of 
danger, especially on the ocean (Waterman 1920:186). 

  
Curtis (1924) 
Canoes were made exclusively of redwood logs. Gunwales were undercut on the inside, giving 
the effect of a rail, and the stern seat was shaped by carving out the log. The traditional Yurok 
canoe is known as a single ender, or blunt end canoe. It is carved this way because it is more 
stable on the River, and less likely to tip over. (Curtis 1924:39).  
 
Bearss (1969) 
Yurok canoes were designed for the River rather than ocean travel. Yurok would paddle canoes 
out to sea, but tended to stay close to the coastline and only to travel between coastal villages 
(Bearss 1969:1) Yurok canoes were dugout canoes made exclusively of redwood. Yurok canoes 
were symmetrical and carefully finished to enable safe passage on the River and out onto the 
ocean. Two types of paddles were used to steer a canoe on the River. One was a long pole to be 
used while standing, and the other was a true canoe paddle, used by the seated helmsman. Yurok 
canoes varied in length, but the standard length was 18-20 feet. A canoe of any greater length was 
not considered to be safe or controllable on the River (Bearss 1969:7-8). 

 
Kroeber (1976) 
Yurok boats were canoes carved exclusively from redwood. The traditional canoe was carved out 
of half of a redwood log and was designed specifically for use on the River, being sturdy and 
stable, with a square prow and wide bottom that allowed for quick pivoting in rapid river currents. 
Paddles and poles were used to steer and navigate on the River. Canoes were used almost 
exclusively on the River and rarely taken out on the open ocean. The average length of a Yurok 
canoe was about 18 feet, and varied considerably in width and thickness (Kroeber 1976:83) 

 
Heffner (1986) 
The harvesting of redwood logs for the purposes of making a canoe was highly ceremonial. Great 
care was taken in selecting a tree for a canoe or for planks to be used to build a ceremonial 
sweathouse or dance house. The procurement of redwood for ceremonial purposes required 
specific formulas. Selected redwood logs were then transported down river to be used to build a 
ceremonial structure at a specific location (Heffner 1986:25-26) 

 
Cunningham (1989) 
Yurok canoes were made from fallen redwood and were products of fire technology 
(Cunningham 1989:49). Fire was used to cut the log to its desired length, and to hollow out the 
center. The style of dugout canoe made by Yurok is called a “yutch”. This type of canoe has 
several features that make it suitable to use on a rapidly moving river. These features include a 
round belly, rocker bottom, spoon-ended riverine hull without keel, cutwater or sharp ends. This 
is the most complex dugout canoe found in California. Early accounts of Yurok canoe making 
documented that such a canoe could be made in several days using iron tools, but prior to 
European trade tools, it took several months to burn, chisel and carve with stone adzes 
(Cunningham 1989:58-59). 
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Ortiz (1991) 
Traditional Yurok redwood dugout canoes were made on the Lower Klamath, in the redwood 
forests and then traded or sold upriver (Ortiz 1991:13) 

 
Yurok dugout canoes were designed for use on the River. They were designed to catch rough 
water in riffles and rise above it without tipping, staying on top of the water, designed to navigate 
the Klamath River specifically (Ortiz 1991:13). 

 
All Yurok dugout canoes are considered to have a living spirit. They are carved to reflect the 
human body, and have eyes, a nose, lings, a heart, a belly, and kidneys. A traditional Yurok canoe 
has these physical elements in it, reflecting the belief that it is a living being (Ortiz 1991:15). 

 
Beasely and Mount (n.d.) 
The traditional Yurok dugout canoe was used to harvest coastal shellfish, salmon, lingcod, seals, 
sea lions, and sea otter. It was used on the coast, and on the Klamath, Little River, and Redwood 
Creek estuaries. The Yurok canoe was unique in that it could be used on the ocean as well as on 
the rapids of the Klamath River. 

 
3.3.2.2 Riverside trails 

 
Waterman (1920) 
Trails were extensive throughout Yurok territory often connecting coastal villages and river 
villages with gathering areas away from the river. Some trails followed the river and provided an 
alternate route between river villages. 

 
Davis (1963) 
Indian trails in Yurok ancestral territory followed the river, and extended uphill to connect with 
prairies, coastal villages, and ceremonial areas. It appears that many Indian trails are now roads 
through these same areas first developed as military roads, then postal routes, and later improved 
roads for wagons, and automobile traffic (Davis 1963:8). Yurok trails were considered to be 
special places and were often marked with piles of twigs, rocks or arrows at junctions and 
“resting places (Davis 1963:11). Trails were often routes of exchange as well as ways to visit 
other villages, particularly if the river was too dangerous for travel (Davis 1963:14).  

 
Beals and Hester (1974) 
“Yurok country was intersected by numerous trails, many of them very ancient; but those trails 
were not nearly as important in commerce and social intercourse as the river” (Beals and Hester 
1974:48) 

 
Heffner (1986) 
Traditional Yurok trails represent heavily utilized trade routes that enable trade, exchange and 
visiting between Yurok coastal villages and those along the Klamath River. These trade networks 
included the exchange of salmon, lamprey and sturgeon caught in the river for shellfish, seaweed, 
and surf fish caught along the coast. Trails followed the course of the river, from upstream to 
downstream villages, as well as connecting these villages with upland ceremonial and gathering 
sites and coastal villages within Yurok lands (Heffner 1986:18-19) 
 
Gates (1995) 
Trails served many purposes in Yurok life. They were used to travel and visit between villages 
along the river and the coast, connecting people with the greater world beyond their village or 
home. Trails were used for communication, to send messages via messengers, or wego, who 
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could travel the trails quickly. Trails connected villages with gathering areas, such as acorn 
grounds which were visited and used by people from different villages who would travel to the 
same gathering sites annually via the trail system. Hunters would talk on the trails to help them 
succeed in their hunt, and would offer thanks to a trail when the hunt was successful. Trails were 
natural routes for trade and exchange within Yurok territory and beyond it. Trails had many social 
and ceremonial aspects for Yurok life. Trails provided an alternate route to travel up and down 
river when river travel was not possible due to lack of a boat, or flooding (Gates 393-418).  
 
3.3.3 Communication 
 
Gates (personal communication 2003) 
Verbal communication between villages and tribes up and down the River were a traditional form 
of exchanging information, such as during the First Fish Ceremony. Specific locations along the 
river corridor provided the right acoustics for sending a verbal message, by shouting, to the next 
message station either up or down the river. This form of communication, “the Indian telephone” 
relied upon the acoustics of the natural river corridor, with only specific locations capable of 
projecting the message to the next station. 
 
3.3.4 River morphology 
 
USFW (1999) 
Many Yurok stories about the River and the land correlate to geological phenomena that occur in 
the Lower Klamath. Landslides, earthquakes and other tectonic activities have indeed formed the 
river as it is today. This natural morphology has been changed by human activity in historic 
times. Mining and logging activities dramatically impacted the water quality and the watershed in 
past decades. Likewise, the construction and operation of hydroelectric dams have significantly 
altered and disrupted the natural flow and physical aspects of the River. Geomorphic studies 
suggest that the impact of the dams is significant and has radically changed the natural flows 
within the River. These in turn have impacted fish habitat, and surrounding vegetation and 
resources, all vital to Yurok culture.  
 
Buckley (2002) 
The Klamath River has a history of regular and periodic flood events, some catastrophic.  The 
dynamic processes of the River, floods, slides, and even the occasional earthquake or tsunami 
have altered the shape and landscape of the River over time (Buckley 2002:213) 

 
3.3.5  Oral History 

 
3.3.5.1 How the River (or associated features) came to be 
 
Curtis (1924) 
Yurok believe in the existence of spirit beings, or wo‟ge, who occupied the earth and prepared it 
for the Yurok people. These wo‟ge provided not only the world the Yurok lived in, but also the 
rules and ceremonies to keep it in order. Three primary characters are identified in Yurok stories, 
the transformer, who improved the natural features of the land and River, a hero who destroyed, 
drove out or made harmless the monsters that formerly inhabited the earth, and Coyote, the 
trickster (Curtis 1924:221). 

 
Gunther (1928) 
Yurok tradition tells of the origin of salmon in the story of how they are brought to the people. In 
this story, the main character is Coyote, who tricks the woman who owns the salmon and liberates 
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them for the people by breaking the fish dam. This story is relevant to the activities associated 
with the construction of the annual fish dam at Kepel (Gunther 1928:162).  

 
Merriam (1967) 
There is a story that tells of the arrival of the Po-lik‟-lah on the Klamath River at a time when the 
river was occupied by wo‟ge. The main village of the wo‟ge was near Wokero. The wo‟ge were 
kind to the new people from the north and left the country, promising to return someday 
(Merriam 1967:171).  

 
Kroeber (1976) 
Yurok stories include tales about how the world became to be as it is. One such character in these 
stories is Wohpekumeu, “widower across the ocean” who is said to have been the one to make 
things as they are. He was born at Kenek, where he lived until he left to join the other wo‟ge who 
departed from this world. At Amaikiara, in Karuk territory, he tricked the woman who kept all the 
fish and liberated them for the future use of mankind.  From the sky, he stole acorns for the 
people to eat. He pursued women everywhere, and as a result of his activities either created or 
ruined good fishing places. He also recovered the dentalia, or shell money, horded by his son and 
released it back to the world (Kroeber 1967:73).  
  
“The world is believed to float on water. At the head of the river in the sky, where the Deerskin 
Dance (Ceremony) is danced nightly, are a gigantic white coyote and his yellow mate, the parents 
of all coyotes on earth” (Kroeber 1976:74) 
 
Kroeber (1978) 
When the creator, Wohpekumeu, first came to the Klamath and Trinity Rivers, he saw that there 
was no food for the people.  There were only two women who had salmon.  Wohpekumeu took 
the salmon from the women and let them go into the River.  Wohpekumeu said the people would 
never catch the Great Salmon.  When the Great Salmon comes up, he will swim in the middle of 
the river so he isn‟t caught with the nets.  The Immortals (Woge) only wanted salmon to go up on 
one side of the river to make sure they knew where they could get salmon.  But they never caught 
anything so they made it so the salmon would come up both sides.  A man from the village of 
Welkwau wanted to learn how to fish at the mouth of the River so he went to Kowetsek (the home 
of the salmon) and asked the headman to show him how to harpoon fish.  The headman agreed to 
show the man from Welkwau.  When „Nepwo‟ (the Great Fish) came through the mouth of the 
river, the headman acted as if he was going to spear it.  He would make thrusting motions with 
his spear but not actually spearing it, at the same time, he was praying for more salmon to come 
up the river.  More salmon came up the river.  The headman speared some salmon and the man 
from Welkwau saw that he handled the fish in a particular way.  The headman explained that if 
salmon was caught at the mouth, a man was not to use a wooden club to kill it; he was to use a 
stone to hit it in the head.  But upstream from the mouth everyone else would use wooden clubs. 
If a salmon is caught at the mouth it must be buried with only its tail sticking out.  People who 
use a spear to catch fish at the mouth must practice certain medicine before catching salmon.  The 
lamprey eel was also made at Kowetsek and there are certain rules one must follow when catching 
them at the Mouth.  This story tells of how the reverence for fish and creator provided the Yurok 
not only with abundance of salmon, a place for salmon and people to inhabit (the River), that 
explains the proper etiquette and moral responsibilities of salmon and people. 
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Perry (1988) 
How Fish Came to be in the River (as told by Florence Shaughnessy, Yurok) 

 
In the beginning, there was an Indian goddess. They sent her with the first Indians to be 
settled here. They told her to stock the world with whatever she thought our people were 
going to need. So they got all kinds of animals- deer, elk, bear, and all the others. Then 
she took her people down to the beach, and she talked to the god there.  
 
“I have brought the children here because that is going to be their home. This is where 
they shall live.” 
    
“Now” she said, “ I will need help, because along the shore here there is food.” 
 
And he said, “Yes, there is food, but there shall be proper help at the proper time. The 
food that is in the ocean is so delicate that it cannot be exposed for hours like the food 
that goes on land. They are different. You shall have a helper.” 
 
And she said, “Who will my helper be?” 
 
“The moon, The moon shall control the tides.” 
 
And so it was settled who should control the tides. They put the fish down at the mouth, 
the sturgeon and every known fish.  
 
And she said, “The sturgeon shall go far, far up the River until he is trapped, but he shall 
be a strong swimmer. And the salmon, there shall be four kinds of salmon coming in over 
the year. There shall be different species that survive the winter rains. And steelhead. 
And there shall be smaller fish that are seasonal, like the candlefish and surfish. And the 
lamprey eels, they are for variety of the diet.” 
    
Then the sea foods were promised. So we got seaweed, seaboots, crabs, mussels, China 
slippers, clams of all sizes and others. 
 
And so it was that all the fish were named and sent as far as they could go up the river to 
feel the people all along the way. And the people were to follow and have their own 
fishing rocks. They were to look for a place with and eddy and claim that rock. Then they 
would build homes nearby because their food rock would be there, and then they can take 
care of their families.       (Perry 1988:15) 

 
3.3.5.2 Traditional etiquette/river (or associated features) management 
 
(Yurok Culture Committee) 
“The Creator placed Yurok people and fish together for reasons of balance and longevity. The 
Yurok have a responsibility for assuring the fish get up the River. These reasons are codified as  
Indian Law, first instructions from the Creator to the Yurok People. When the Law is not 
followed, the balance is not maintained and the fish do not return, the River dries up and the 
Yurok people dwindle away.” 
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“Traditional Yurok Fishing Law is as follows: 
 

1. Know your family relations. Know where you are related along the river. Know the 
River and its locations, particularly the village name that your family is from. 

 
2. Not every Yurok family had/has a fishing place right. 
 
3. Every Yurok has a fishing place right through permission. 

 
4. Permission is gained by asking and being granted the right, with terms and 

conditions.  
 
5. Permission given once is not permission given forever. 

 
6. One standard condition is to offer some fish caught at the place where permission 

was granted. 
 

7. Some fishing places are “open” and anyone can fish there. They are open on a first-
come, first-serve basis. If someone is fishing in an open place then the latercomer 
informs the first party that they want to fish, and then they politely wait a day unless 
they have already caught enough fish, then they should make ready to leave. It is 
polite for the first party to provide some fish to those waiting. 

 
8. No fighting on the River, particularly no fighting over fishing places. The River is a 

place to show respect. 
 

9. Do not waste fish; do not take more than what is needed. It is not what the River will 
do for you, it is what you will do for the River. 

 
10. Drift netting can occur anywhere as long as it doesn‟t disturb anyone else‟s fishing 

place or net set.” 
 

3.3.6 Relations with up or down river neighbors 
 

Curtis (1924) 
The name “Yurok” was derived from the name given them by their upriver neighbors, the Karok. 
To the Karok, they were known as “Yuruq-arar” which means, “down stream people” (Curtis 
1924:38) 
  
Relations between the Yurok and their neighbors, the Hupa on the Trinity River were known to 
be friendly. Many aspects of culture, ornamentation, subsistence, and apparel were nearly 
identical to those of the Hupa (Curtis 1924:39). 
 
The Yurok name for their upriver neighbors, the Koruk was “Petsikla”, meaning “up river 
people”. The Yurok name for the Shasta who lived further upriver beyond the Karuk, was 
“Siyaau” (Curtis 1924:222). 

 
Davis (1963) 
One of the primary indicators of trade and exchange both on the River, and up the coast, was the 
importance of shell money, or dentalia in Yurok society. Yurok men would often have a special 
tattoo on their forearm for the sole purpose of measuring lengths of dentalium. These shells are 
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indicative of wide trade and exchange because they originated offshore of Vancouver Island.  The 
use of dentalia as currency on the Klamath River beyond Yurok territory indicates the trade 
networks along the river were quite extensive (Davis 1963:7). 

 
Other common trade goods exchanged between Yurok and their upriver neighbors, the Karuk and 
the Shasta included obsidian, coastal shells such as Olivella, clam, mussel and abalone, tobacco 
seeds, juniper beads, white deerskins, woodpecker scalps, sugar pin nuts, elk antler, baskets, 
redwood canoes, acorns, salt, and seaweed (Davis 1963:49-50).  
 
Merriam (1967) 
The Yurok were self-identified as two groups, the Ner-er-ner, or coastal Yurok and the Po-lik‟-
lah or River Yurok (Merriam 196: 167-169). 

 
Perry (1988) 
Trade between upriver and downriver Yurok and between River Yurok and Coastal Yurok was a 
common practice that enabled the exchange of desired food items between localities. Shellfish, 
seaweed and surf fish from the coast were traded for salmon, sturgeon, and lamprey from the 
river. Salmon caught and dried near the mouth of the River were sought by upriver Yurok 
because of the better flavor provided by the extra fat, which the fish lose as they migrate 
upstream. These patterns of trade and exchange existed prior to European contact, and persist in 
present day Yurok society (Perry 1988:13). 

 
Buckley (2002) 
The name “Yurok” is a recent name derived from the word “down river” by the “up rivers”, or 
the Karuk. The word “puliklah” means down river and is a word that is used to identify the Yurok 
living on the Klamath.  

  
Yurok oral history identifies a time before the world is as it is. In this time, the wo‟gey lived in 
Yurok lands. There was a constant struggle to keep the world balanced upon the water. “Knowing 
that this would be so, before they left the wo‟gey instructed certain people in what to do to put the 
world back in balance when the weight of human violations grew too great for it” (Buckley 
2002:214). 
 
These instructions are the world renewal ceremonies that are held between villages on ceremonial 
grounds of Yurok, Karuk and Hupa alike. It is a common culture and a common ceremonial cycle 
that connect the people along the River in the past, present and future. 

 
3.3.7 River language 
  
Gibbs (1853 reprinted 1973) 
The Yurok used no specific name for themselves, but rather identified themselves and each other 
by the name of their village, which would also distinguish them as “above” or “below”. The 
Klamath River had no special name, but was referred to as “the water” or the “big water” (Gibbs 
1973:7). 
 
Curtis (1924) 
The name “Yurok” was derived from the name given them by their upriver neighbors, the Karok. 
To the Karok, they were known as “Yuruq-arar” which means, “down stream people” (Curtis 
1924:38) 
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The Yurok name for their upriver neighbors, the Karuk was “Petsikla”, meaning upstream (Curtis 
1924:222) 

 
Kroeber (1976) 
Yurok directionality was related to the River as indicated by the use of Yurok terminology. “Pul” 
means downstream; “pets” means upstream; “hiko” means across the stream; “won” means up hill 
or away from the stream; “wohpe” means across the ocean. In terms of English, east means 
upriver. Features in villages and Yurok houses are described in relationship to the River, for 
instance, a house would not have its door on the western corner, but rather the downriver corner. 
Right and left are directions that are designated by their person‟s relation to the River, either 
upstream or downstream.  At the confluence with the Trinity River, the Trinity is considered to by 
up a side stream, while the Klamath continues upstream (Kroeber 1976:15). 
 
4.  Contemporary Yurok Views of the River 
 
4.0  Interviews with six Yurok elders. 
 
4.1  Desmond “Merkie” Oliver 
 
Merkie Oliver was born in the Yurok village of Rekwoi (Requa) in 1929. He was raised in Yurok 
Indian culture “dancing and fishing”. Culture is his whole life. He got through by fishing and 
trading. He has fished for many different types of fish in the River: salmon, steelhead, perch, bull 
head, suckers, and candlefish. Merkie was always around the River. His father and uncles all 
guided tours. Merkie also spent a good part of his life guiding tours for recreational fishers, hook 
and line fishers. River resources were never wasted; everything they caught was brought home 
and used. During the depression, and the World Wars, and during the relocation era, subsistence 
fishing on the River maintained the Yurok way of life and provided food for Yurok people. 
 
Salmon run in the spring and fall. Steelhead runs in the summer and winter. Sturgeon run once a 
year. Merkie attributes some of the decline in fish populations to over fishing in the open ocean. 
Trolling boats are allowed to catch as many fish as they can take without a limit. The decision to 
ban the 40 miles trolling nets has had a beneficial impact on the salmon, resulting in larger runs 
and bigger fish in the River. 
 
Candlefish (eulachon) used to be a major fish species in the River. There used to be millions that 
come up the River.  Merkie recounts that the last good run of candlefish happened in 1986. Since 
then a few trickle through between December and February. He is not sure what has caused the 
decline in the Candlefish population. They used to catch them in dip nets and they would haul in 
a full catch. In 1996, he reported seeing only two candlefish. 
 
Eel populations appear to be declining. The conditions at the mouth of the River are part of the 
problem. The River flow is not what it used to be and as a result, the current is not good enough. 
Perhaps the eels now migrate by traveling up the center of the River channel. Eel hooks were the 
traditional means for catching eels in the River. Each eel hook has a name, and they are decorated 
with special designs. Merkie started eeling when he was 6 or 7 years old. At that time the mouth 
of the River was very narrow. Merkie commented that eels would migrate up river and often got 
up inside the turbines of the dams. He stated that eels were poisoned in the reservoirs to keep 
them out of the turbines. Eel hooks are specialized equipment for a special use, catching eels, he 
commented that they are not the same as a gaff or snag hook. Eel hooks are used for one purpose 
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and need to be appreciated as such. Eels were not caught in the summertime because they were 
wormy. “When you see the Perna-keesh coming down the River, don‟t eat eels”.  
 
The BIA attempted to regulate eeling on the River and start up commercial eeling.  Merkie said 
that selling eels is okay, the Yurok have always traded and bartered. But commercial eeling is not 
the same; many Yurok do not want it. Once eeling is commercial, rules and regulations follow.  
The cultural rights of Yurok to harvest resources needs to be protected to allow for traditional 
fishing and eeling on the River. The BIA has previously closed theRriver for months, and banned 
the use of eel hooks and even dip nets. Merkie defied this ban and went to the River and caught 4 
fish with an eel hook. The BIA came and cited him for it. At the same time tourists were allowed 
to keep fishing. Merkie stated that all of his life, he is a fisherman. “Fishing is a god-given right”. 
Yurok subsistence fishing is a way of life, a god-given right, and should not have imposed rules 
and regulations for using an eel hook or a gill net. Fishing is a means of Yurok survival before 
government commodities and social security. “Who has the right?” “Whose reservation is it?” 
 
4.2  Walt McCovey, Jr.  
 
Walt was born at Haa-wok on the Klamath River in July 1931. He lived on the River most of his 
life. His father was a commercial fisherman. Commercial fishing on the river was banned when 
he was about 2 or 3, but his family kept on fishing. “Fishing is a tribal resource. If we don‟t 
utilize the resource someone else will”. In the 1970s Walt became involved in the Indian fishing 
rights issue. He wanted to fish to make a living and to exercise his rights as a Yurok Indian. 
Commercial fishing was a way of life for the old people. Indians continued to fish, even after it 
was banned, often coming up river to do it. 
 
Fish runs on theRiver included winter steelhead, springer, summer and winter salmon. Many of 
the salmon spawned in the creeks feeding into the Klamath. He remembers the creeks had a lot of 
fish in them. He recalled fishing in the creeks when he was around 6-7 years old. Now the creeks 
are silted in, full of gravel piling up at the mouths, just like cement. Winter salmon used to run in 
November, December, and January. These runs have disappeared. 
 
The River used to have high winter flows. People would move around in the winter. The River 
would rise 40-50 feet every year in peak flows. Walt recalls high water and flood events in 1955, 
1964, and 1974. High water events removed silt and sediments and large woody debris from the 
river. Now the flows are not high enough to float out the big logs over the riffles or clear out the 
gravel and sediments that pile up at the mouths of the creeks. The construction of dams on the 
Klamath and the Trinity Rivers had a big impact on the River and its annual flow. Walt stated that 
a significant decline in fish population was evident after the construction of the dams. 
 
The traditional fishing season ran from summer to fall. Fish were harvested and prepared for 
storage to be used in the winter months. Salmon ran in the spring, but it was dangerous to fish for 
them because of the high water.  When commercial fisheries and canneries were opened near the 
mouth of the river, many Yurok worked as fishermen and in the canneries. People working in the 
commercial fisheries and canneries made good money, but it was cut off in the 1930s. Then 
fishing was banned on the River until the 1970s. Old people told Walt during that time that 
Indians were supposed to have net and commercial fishing rights. Indian people continued to fish 
on the River, even though it was illegal. 
 
When the mulberry bush blooms, there is supposed to be sturgeon in the River. When the 
dogwood blooms there is spring salmon in the River and it is the end of eel season. 
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The primary species caught in the River were eels, suckers, catfish, bullheads, and candlefish in 
addition to steelhead and salmon.  
 
Candlefish (eulachon). There used to be a lot of candlefish in the River. They were caught in dip 
nets. In the late 1970s surrounding forests were heavily sprayed and Walt attributes the decline in 
the candlefish population to this activity.  
 
Sturgeon. Two types of sturgeon were caught in the Klamath River, Green sturgeon and White 
sturgeon. The White has gray colored skin and a pointed snout. The Green sturgeon has green 
skin and is better for eating. Sturgeon run in mid-December, but not in the summer. Sturgeon 
would break a trigger net because they were so strong. Walt guessed they must have used older 
style nets for catching sturgeon.  
 
Eels. Catching eels required intense concentration on the water. “If you‟re not thinking eel, you 
won‟t get one”. Eels were caught with an eel hook, made of madrone or oak, with a hook and 
notch on the end. Dip nets were also used for catching eels, but would easily escape from the net.  
 
The mouth of the River changes because it is supposed to be a lady. She takes a position for a 
while, and when she gets tired, she changes position and moves her legs. The two rocks at the 
mouth are sentinels. The one on the upper side (north) is Or egos (Tucker Rock). It looks like a 
woman carrying a burden basket. 
 
“Tribes fight for fishing rights to make a living. One time people fished for subsistence.  Not all 
people are fishing people. I was always a fisherman. Once you have your rights, you don‟t have 
to beg to have a fishing season each year”. 
 
“The River is the lifeline of the Indian people. We depend on the fish, depend on eels, sturgeon.  
In his lifetime, as an Indian person, going to school, come out to our freedom. River is medicine 
to him. He can feel lousy as hell and go out on the River and come back feeling good. Gives 
strength, knowing this is mine; this is where I live, where I‟m born. This is where my roots are.” 
 
4.3  Glenn Moore, Sr.  
 
Glenn is from the Yurok village of Sregon on the Klamath River. Glenn fished at Moore‟s Rock 
on the River ever since he can remember. When the River was high, they fished off a small rock 
near where they lived.  His parents fished in other spots along the River, but he always fished at 
the same spot. Glenn recalls that the basic foods for Yurok were salmon and acorns. As long as 
the River provided a good run of salmon, there was enough food for the people. 
 
“Most Indian people had fishing spots. They have a right to fish, sometimes it‟s handed down 
through relations. You can give a fishing place to someone else”. Agreements for fishing places 
were not made in writing, but were all verbal. The person giving would let it be known that the 
person could fish there. The owner of a fishing place could grant permission to others, families 
and others, to fish there. People were allowed to use the fishing hole of someone else as long as 
they offered it to you.” 
 
Traditional Yurok fishing is the best way to manage fishing on the River. “Tradition gives people 
the right to do things. They can say this is what we‟ve done for years and years. Tracing back 
generations and generations, this is what makes us strong culturally. Hold onto the old ways. 
Stick with family fishing holes”. 
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Glenn recalled camping near the mouth in 1932-33 on a family fishing trip at Safford Island.  The 
camped on the Island between August and September. Some people fished all night and then took 
their fish to the cannery. When the commercial fishing season was over, they would pack up and 
move back up river where they would fish for themselves. They would catch enough fish to last 
until the next season. Fish were smoked like jerky. So were eels. They were stored near the stove 
to keep them dry through the winter months. Glenn remembers their smokehouse was always full. 
  
4.4  Billy Wilson 
 
Billy was born at Martin‟s Ferry along the Klamath River. He remembers fishing every summer 
on the River at his grandfather‟s fishing place. His grandfather was Ben Billy. That is their 
fishing hole. They would catch sturgeon, salmon, ells, and steelhead. They would build a scaffold 
and set trigger nets to fish. When the gill net came along, this made fishing easier. He recalls the 
nets were made by hand. Old timers sat and rolled Iris fibers on their legs to make the cords used 
to make a net. 
 
“The River is part of life. No river, no life. God put it there for us, the people, to use. If people 
don‟t use it right, it‟s gone. It was a place for everyone. The River is there to supply food to the 
people who need it. We wouldn‟t be here without the River. I don‟t know how they figure the are 
going to get the water back [in the river system]. Who has the water? It is natural to have high 
water in the winter. I can‟t see anything bad about it. It is an act of nature”. 
 
“Fish came to visit you. If you don‟t treat them right, they won‟t come visit you anymore. If you 
catch them at the wrong time. If the sturgeon goes up and you miss it, when it comes back down, 
if you catch it, you let it go”. 
 
Fishing is part of Yurok culture. Indian people used fish for food and for trade or sale. When they 
needed money, they could sell their fish. Indian people have always had the right to fish.  
 
Eels. Billy never noticed if there were two annual runs of eels. He recalled eels came up river 
once a year. Old Indians would eat eels until after the first of the year. Eels were caught in nets 
during the same time as the spring salmon run. Eels, sturgeon and salmon all began their annual 
runs after the first of the year. Eels declined after they started poisoning the eels in the dams 
because they got inside the turbines. Dead eels would float down the River because they had been 
poisoned. Billy said there are not many eels that come up the River anymore. 
 
Salmon. Spring salmon are the best tasting fish. The have better flavor. High water did not make 
the salmon more difficult to catch up river. The low water is keeping the fish out of the creeks 
now. The fish can‟t get into the creeks anymore. They want to get in there. Billy believes that the 
declining salmon population is due to the hatcheries. Too many fish in the estuary are stripping 
the habitat so that the native salmon cannot survive. Dams on the River also hurt the fish. If there 
is not enough water in the River, the fish will die. 
 
Candlefish: Billy does not recall catching candlefish up River. He remembers going to the mouth 
to dip net for them.  They did not go fishing for candlefish very often, but when they did would 
bring a lot back. 
 
4.5  Aileen Figueroa 
 
Aileen was born in 1912 in Klamath. She remembers gathering along the River for huckleberry, 
sallal berry, and willow. Willow was used to make eeling baskets.  She also recalled her 
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grandfather raising Indian tobacco down on the river bar.  Mint tea used to be gathered on the 
river bar, but it does not grow there anymore. 
 
4.6  Fawn Morris 
 
Fawn was born on the south side of the River, near the mouth at TsekweL and grew up on the 
beach and on the River. She traveled with her brothers and learned to fish, trap, duck hunt, and 
even eel. She also commercial fished when they reopened the cannery at Requa.  She remembers 
always fishing at night. She remembers catching eels, salmon, candlefish, and sturgeon. 
 
Eels. Eels were caught in the winter months and at nighttime. She does not remember eeling 
during the day. They would take gas lanterns over the water so they could see the eels reflecting 
in the water. Winter eels were the best. They would be split, flattened, and then smoked or baked 
in an oven.  
 
Sturgeon. Fawn recalls catching sturgeon at the mouth of the River. She remembers when they 
were endangered and they were not allowed to catch them.  
 
Candlefish. Fawn recalls that these fish ran in the summertime. They used dip nets and would 
catch a lot in a short time. The candlefish died out in the 1970s.  
 
Salmon. Spring salmon run in May and June. The run does not last long and they are hard to 
catch at the mouth. She remembers using the gill net to catch salmon and seeing her parents use 
dip nets to catch them. Spring salmon are best because they are better tasting. 
 
The River. The River at the mouth is always changing. There are two sisters who guard the mouth 
of the River. When one gets tired, one can stretch her legs. That is why the mouth of the River 
moves from side to side over time. The mouth of the River has closed in over time. When they 
put riprap in on the north bank, it filled in even more. Water flows in the River are no longer 
natural and it contributes to the problem. 
 
Dams. The dams have changed the River. The River has cut a deeper bed and is no longer a 
natural channel. The natural flow of the River has been stopped by the dams. Not enough water 
flows through anymore, and the water has no strength. It is shallow.  
 
“The River is our life. Our life revolved around the River. For our own subsistence, our own 
person, later for business, kept our families for year round. We depended on the River for 
survival. Without the River, you don‟t have the fish. The River needs to be taken care of”. 
 
5.  Conclusion 
 
For the Tribes of the Klamath River Basin it is difficult to discuss the traditional and 
contemporary culture in two distinct life ways. Instead Tribal presence throughout the Klamath 
River Basin is a continuum running from time immemorial into the future generations yet to 
come. While this continuum can be marked by periods of change (creator, woge, culture heroes, 
oral tradition of prehistory, oral tradition of proto history, oral and written 20th century history, 
and 21st century contemporary occurrences.) the basic relationship remains the same: Tribes of 
the Klamath River Basin rely on the fishery, and tribes and anadromous fish rely on a healthy 
riverine ecosystem that includes as a necessary requirement adequate flows of high quality water.  
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The relationship between indigenous people, fish, and rivers with water is fundamentally a 
cultural relationship.  The cultural relationship encompasses all other ways of defining the 
relationship and thus includes relationships of economics, politics, ecology and environment, and 
religion. In addition archeological or historical perspective for understanding cultures, while 
yielding important information, are limited in scope by the requirements of objectivity, evidence 
and a chronological ordering that may be radically different than that of the cultures to be 
understood. The River is of such great importance that there is no particular unique word that 
names the river.  Instead, the River is named as „river‟.  Yurok words for „river‟ are „la yoh‟, „ra 
yoy‟, and are translated „to run‟ or to „run past‟ in reference to a liquid.  An additional word for 
river „?ume?wo‟ associated the River with the fish dams that were placed across them.  A 
common euphemism exists among the Yurok people that speaks to human manipulation of water 
flows.  When a particular rock lying at the bottom of water is revealed because of decreased water 
flows, this revealing signifies the end of the Yurok World.   
 
Yurok interaction and emulation of the environment is a spiritual - ceremonial activity. More than 
environmental management, for Yurok interaction and emulation are a religious right. This is 
important for linking Native American environmental practices to additional laws, regulations, 
policy orders, and policy that acknowledge Native American religious rights (American Indian 
Religious Freedom Act 1978, Executive Order 13007). 
 
Oral traditions, the spoken word that links people, cultural practices and place are critical to 
understanding the environment from the perspective of the Yurok and other Klamath River 
Tribes. The Klamath River as a cultural environment important to indigenous people is more than 
a collection of individual historic properties or sites.  Instead it is the whole of the River 
considered as a single entity that best frames the meanings and relationships between Indigenous 
people, fish and water. It is clear from Yurok oral history that the River is such an integral part of 
the Yurok way of life that without it the traditions of the Yurok people would be perceived in a 
radically different perspective.  Practically every function of the Yurok way of life is associated 
to the River: The origination of fish, proper methods for taking fish, how the River is to flow, 
death passage ceremonies, locations for fish dams and ceremonies all reflect the bond between 
the River and the Yurok people.  It is essential that the River be maintained at a level that 
provides relevance to the young Yurok mind that hears these stories. 
 
The condition of the Klamath River, it‟s health and quality, is of grave concern to Yurok people. 
Healthy habitat, adequate and high quality water flows, sustainable and abundant fish populations 
are of critical importance to Yurok culture. This concern is due to dependence on the River for all 
aspects of Yurok life, the directives handed to the People by the Creator as Indian Law, and a 
responsibility for good stewardship of the River and the resources it provides. The role and 
significance of the River in Yurok life and ceremony, from birth to death, cannot be overstated. 
The River is the bond that unifies Yurok culture. It is also the bond that unites Yurok with their 
upriver neighbors in a common life way that has persisted through time. 
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Scoping Report 
Lower Klamath Project License Surrender 

Prepared by Stillwater Sciences (April 2017)   
   

WRITTEN COMMENTS FROM LOCAL AGENCIES  
  



Bogus Elementary School  

13735 Ager Beswick Rd 

Montague CA, 96064 

 

The Bogus Elementary School Board would like express our concern with the possible Dam removal in 

the Klamath River Basin.   

Dam Removal has many adverse consequences but what concerns the Bogus Elementary School District 

is the decreased revenue for our small school.  

Our income is dependent upon property taxes within the district which includes the Copco 1 Dam. As of 

now we are already suffering the effects of a decrease in property value due to the inconclusion of this 

matter. Should the Dams be removed, the property values will significantly decrease further, reducing 

property taxes and therefore resulting in the reduction of the school’s allotment.  

Our school produces 8th graders into the high school at levels above the standard of average incoming 

Freshman. We are able to provide an exceptional education to students that live in our rural area. These 

students have, and will go on to be contributing members of society. Our alumni include ranchers, 

business owners and elected officials. We want to continue to provide an education at these high 

standards.  

Along with the decrease in revenue for the school, we are concerned about our residents surrounding 

the school. Below are several of their concerns that we feel should be addressed before making this 

important decision. We as a board believe a more cost effective, mutually beneficial decision can be 

reached through fish ladders or fish tunnels.  

 

· Exposure of the Shasta Nation Sacred Burial ground currently under the lake.  

· Property Value Decrease 

· Decreased Property Tax which would mean decreased revenue for the local Elementary School District 

· Traffic from Dam removal will block and deteriorate the one road in and out of the lake. This could 

possibly prevent Emergency services from reaching and transporting our residents.  

· Removal would eliminate easements to the water’s edge. As of this moment, no one can tell us who 

would take possession of the land between our properties and the water.  

· Removal of the Dams would destroy the Meadow ecosystem created by the Dams  

· Diminished Esthetic appeal by creating big mudflats between the river and the homes 

· Respiratory Health concerns for the residents created by dust and deconstruction 

· Silt flowing down river from Dam removal will kill fish and other species that rely on the water from the 

lake to survive 



· Warm water flow from the hot springs without the Dams to cool the water, will increase not decrease 

Blue Green Algae Bloom. 

Thank you for taking the time and we are available to meet any time after 4pm at the Bogus Elementary 

School should you have any questions.  

Bogus Elementary School Board 

James Adams – Chairman 

Kendra Gill ‐ Clerk  
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Thaler, Parker@Waterboards

From: Tom Mallams <tmallams@klamathcounty.org>
Sent: Monday, January 02, 2017 6:47 PM
To: Thaler, Parker@Waterboards
Cc: Thomas Mallams
Subject: Fw: FERC Scoping info
Attachments: 1 FERC BOCC ltr.pdf; 2-FERC Report exerts.pdf; 3-CDM highlighted 8 pgs.pdf; 4-Dean 

Brockbank comments.pdf; 5-ltr of 3-1-16 reaffirming BOCC withdrawal.pdf; 6-Joint 
Letter SB2379.pdf; 7-letter in opposition klamath, columbia & snake river dam 
removal.pdf

December 31,2016 
to:  Mr. Parker Thaler 
       California Water Board 

Dear Mr. Thaler, 
For many decades, the Klamath Basin has been struggling with water issues. These issues currently threaten 
the very existence of the economic and social base of all the Basin's citizens. 
There is no doubt that a balanced water settlement is desperately needed. However, the current proposed 
agreements do not achieve this balance. Any appearance of wide spread support for the current 
agreements, have NEVER, and will NEVER  exist. 
 
Klamath County Board of Commissioners opposition to these agreements to date,has been consistent for the 
last four years.  The citizen's opposition dates back at least another three years. This continued opposition has 
been upheld by the citizens, specifically in regards to the Klamath Dam Removal Agreement, by the advisory 
ballot results in the November 2016 election. A resounding 73% of the voters simply said NO to the removal of 
the four Klamath River dams. And this was achieved with literally no political campaigning. 
Siskiyou County citizens said NO to the tune of 80%, in their 2010 ballot. The Siskiyou County Board of 
Supervisors have opposed Klamath Dam Removal since first being proposed in 2008.  
I ask that you read, study and analyze the seven attachments before making any decision on this ill‐fated 
direction. Klamath dam removal clearly does not have the support from the citizens that live and work in the 
counties where all four of the dams are located. 

The actual Federal Government studies show a very cost prohibitive and epic environmental disaster picture 
of removing dams especially with the 22 million cubic yards of sediment being dumped down river. In 
contrast, the bought and paid for "science", being presented by those favoring dam removal, ignores the very 
obvious costs, liabilities and environmental dangers.  
 
Please consider this email correspondence along with the seven attachments, as my formal comments. Please 
view in electronic form or color printed format for easier to understand viewing. 
Thank you for the opportunity to offer comments and documentation, 
 
Tom Mallams 
Klamath County Commissioner 
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November 21, 2011 

Elizabeth Vasquez 
Bureau of Reclamation 
U.S. Department of the Interior 
2800 Cottage Way 
Sacramento, CA  95825 

Gordon Leppig 
California Department of Fish and Game 
619 Second Street 
Eureka, CA  95501 

Dear Ms. Vasquez and Mr. Leppig: 

On behalf of the County of Siskiyou, City of Yreka, City of Dorris, City of Etna, City of 
Montague, City of Weed, and the Town of Fort Jones, we are submitting the attached comments 
on the Klamath Facilities Removal Draft Environmental Impact Statement/Environmental 
Impact Report (“EIS/EIR”).  The Resolutions of each of the Cities and the Town joining in these 
Comments prepared by the County of Siskiyou are attached as Appendix 1.  The Comments are 
attached as Appendix 2.   

The Proposed Action to remove four dams along the Klamath River will have direct and 
immediate consequences for the County, the Cities, and the Town (collectively the 
“Commenters”).  Three of the four dams are in the County of Siskiyou.  The citizens of the 
County will bear the burdens of the adverse environmental, economic, and social consequences 
of the Proposed Action.   

A close reading of the EIS/EIR demonstrates that the Proposed Action cannot go forward.  
The EIS/EIR admits that in far too many cases the effects of the Proposed Action will be 
significant and adverse, often making existing environmental problems worse.  Contrasted with 
these admissions are the conclusions of Expert Panels appointed by the Department of the 
Interior which concluded that the benefits claimed for the Proposed Action are not likely or 
small.   



November 21, 2011 
Page 2 

Compounding these problems is the fact that the EIS/EIR incorrectly and inadequately 
examines the impacts of the Proposed Action, glossing over or ignoring key data, and makes 
conclusions that have no supporting data.  Often, the EIS/EIR simply fails to analyze key issues, 
some of which have impacts that, according to the Expert Panels, could not only render the 
claimed benefits of the Proposed Action moot, but could make environmental problems in the 
Klamath River Basin worse.   

The National Environmental Policy Act (“NEPA”) and the California Environmental 
Quality Act (“CEQA”) demand better.  These statutes require a full and complete analysis of the 
environmental effects, including the social and economic effects, of a proposed action.  They 
require a thorough analysis of alternatives, mitigation plans, and cumulative effects.  None of 
this is done in the EIS/EIR.   

To satisfy NEPA and CEQA, there must be a hard look at the environmental 
consequences of a proposed action so the decision maker can make an informed decision.  Here, 
the EIS/EIR is so lacking in analysis that a decision maker cannot make an informed decision.  
Not only has the EIS/EIR not taken the required hard look at the issues, but far too often it has 
taken no look at all.   

For these reasons, and the reasons set forth in the attached Comments, the Commenters 
urge that the EIS/EIR be withdrawn and be redone so that it meets the legal and substantive 
standards of adequacy.  To rely on the EIS/EIR as presently constituted would be arbitrary and 
capricious and not in accordance with law.   

Sincerely, 

 
Thomas P. Guarino 
County Counsel 
County of Siskiyou 

 
George J. Mannina, Jr. 
of Nossaman LLP 
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On September 21, 2011, the Department of the Interior (“DOI”) released for public 

comment the draft Klamath Facilities Removal Environmental Impact Statement/Environmental 

Impact Report (“EIS/EIR”).  These Comments by the County of Siskiyou, City of Yreka, City of 

Dorris, City of Etna, City of Montague, City of Weed, and Town of Fort Jones review the legal, 

factual, and analytical issues associated with the EIS/EIR.   

I. INTRODUCTION AND SUMMARY 

The County of Siskiyou, each City, and the Town are uniquely impacted by the action 

proposed in the EIS/EIR, the removal of four dams along the Klamath River (“Proposed 

Action”).  Three of the four dams are in the County of Siskiyou.  The environmental, economic, 

and social consequences of the Proposed Action will fall most heavily on the people of Siskiyou 

County.  The citizens of the County, its cities, and its towns, as well as the natural resources in 

the County, will bear the brunt of the adverse consequences that will flow from a decision to 

remove the dams.   

These Comments document extensive flaws in the EIS/EIR.  However, these Comments 

identify only the most glaring errors, omissions, and legally inadequate aspects of the EIS/EIR.  

Because the EIS/EIR and its accompanying technical materials reflect inconsistent assumptions 

and contain inconsistencies between methodologies and actions analyzed, we expect we have not 

uncovered all of the flaws in the EIS/EIR.  In addition, because the EIS/EIR defers substantial 

portions of the analysis to some later National Environmental Policy Act (“NEPA”) and/or 

California Environmental Quality Act (“CEQA”) document, the EIS/EIR does not provide a 

complete or comprehensive assessment of the impacts of the Proposed Action.  The EIS/EIR 

meets neither the spirit nor the letter of the law.   

More importantly, from a practical perspective, the EIS/EIR fails to provide sufficient, or 

even the most basic, information necessary to enable a decision maker and stakeholders to 
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adequately compare and contrast project alternatives, and to make informed policy decisions 

regarding implementation of the Proposed Action.  At a minimum, the EIS/EIR should, but does 

not provide adequate information to enable the Lead Agencies and stakeholders to determine: 

• whether, on balance, removal of the four Klamath River facilities is reasonably likely 

to result in credible and measureable environmental benefits that would not be 

achieved by implementation of the dozens of existing, legally mandated, and 

enforceable habitat restoration and water quality management measures specified in:  

(a) the PacifiCorp Habitat Conservation Plan; (b) the Upper Klamath Lake Drainage 

Total Maximum Daily Loads (“TMDLs”) and the Upper Klamath River and Lost 

River TMDLs (collectively, the “Oregon TMDLs”); (c) the Klamath River TMDLs, 

Lower Lost River TMDLs, Scott River TMDLs, Shasta River TMDLs, and Salmon 

River TMDL (collectively the “California TMDLs); (d) the National Marine Fisheries 

Service 2010 Biological Opinion; (e) the CDFG Code Section 5927 in-stream flow 

mandate for tributaries to the mainstem Klamath River; (f) the mitigation and 

monitoring plan for the 2007 FERC EIS; and (g) those provisions of the Klamath 

River Basin Restoration Agreement (“KBRA”) that are not conditioned upon 

implementation of the Klamath Hydroelectric Settlement Agreement (“KHSA”), 

which measures (contrary to assumptions of the EIS/EIR alternatives analysis) must 

be implemented regardless of the implementation of the KHSA; and  

• whether, on balance, removal of the four Klamath River facilities is reasonably likely 

to achieve environmental benefits that outweigh (a) the adverse socioeconomic 

impacts of the Proposed Action, (b) the numerous short term (0 to 2 years) and long 

term (2 to 50 years) significant adverse environmental impacts associated with the 
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Proposed Action, and (c) the substantial risk that many of the short term significant 

adverse environmental impacts, and some of the “insignificant” adverse 

environmental impacts, will actually result in long-term, substantial negative impacts 

on the ecology of the Klamath River watershed.  

A revised EIS/EIR must be prepared to address the deficiencies and provide the 

information needed to determine if the claimed environmental benefits of the Proposed Action 

outweigh the likely significant adverse social, economic, and environmental impacts of the 

Proposed Action.  Only by circulating a corrected and much expanded document will the 

EIS/EIR provide adequate information on environmental impacts, alternatives, and mitigation 

measures with which all stakeholders can evaluate the alternatives and decision makers can act.   

II. THE ENVIRONMENTAL EFFECTS ANALYSIS IN THE EIS/EIR 

This section will examine the most serious issues for adequacy of the analysis in the 

EIS/EIR regarding the effects of the Proposed Action.   

A. The Legal Framework 

1. NEPA 

In reviewing the legal adequacy of an environmental impact statement (“EIS”), courts 

hold federal agencies to rigorous standards.  In a landmark administrative law case, the Supreme 

Court held agencies must take a “hard look” at the environmental issues associated with a 

proposed action.  Citizens to Preserve Overton Park v. Volpe, 401 U.S. 402 (1971).  See also 

Maryland National Capital Park and Planning Commission v. United States Postal Service, 487 

F.2d 1029 (D.C. Cir. 1973).  This “hard look” doctrine has been applied to NEPA.  Kleppe v. 

Sierra Club, 427 U.S. 390, 411 (1976).  See also All Indian Pueblo Council v. United States, 975 

F.2d 1437 (10th Cir. 1992); Tongass Conservation Society v. Cheney, 924 F.2d 1137 (D.C. Cir. 

1991).  To meet this standard, an EIS may not contain vague, general, or conclusory reasoning.  
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Silva v. Lynn, 482 F.2d 1282 (1st Cir. 1973).  The court in Sierra Club v. United States Army 

Corps of Engineers, 701 F.2d 1011, 1029 (2d Cir. 1983) (citations omitted), summarized the 

applicable standard as follows:   

[T]he ... [EIS] must set forth sufficient information for the general 
public to make an informed evaluation ... and for the 
decisionmaker to “consider fully the environmental factors 
involved and to make a reasoned decision after balancing the risks 
of harm to the environment against the benefits to be derived from 
the proposed action.”  [The EIS gives] assurance that stubborn 
problems or serous criticisms have not been “swept under the rug.”   

At a minimum, the “hard look” doctrine “encompasses a thorough investigation into the 

environmental impacts of an agency’s action and a candid acknowledgment of the risks that 

those impacts entail.”  National Audubon Society v. Department of the Navy, 422 F.3d 174, 185-

186 (4th Cir. 2005) (citations omitted).  The Council on Environmental Quality (“CEQ”) 

regulations implementing NEPA reflect these standards.  Those regulations require that an EIS 

be “analytic” and not conclusory.  40 C.F.R. §1502.2(a).   

The environmental consequences of a proposed action that are subject to NEPA analysis 

include the direct and the indirect effects of the action.  40 C.F.R. §1502.16(a) and (b) and 

§1508.8.  The effects to be examined include “ecological (such as the effects on natural 

resources and on the components, structures, and functioning of affected ecosystems), aesthetic, 

historic, cultural, economic, social, or health, whether direct, indirect, or cumulative.”  40 C.F.R. 

§1508.8.  An effects analysis in an EIS must contain an adequate compilation of relevant 

information that is sufficiently complete to allow informed decision making by the decision 

maker.  See e.g., National Resources Defense Council v. United States Forest Service, 421 F.3d 

797 (9th Cir. 2005); Sierra Club v. United States Army Corps of Engineers, 701 F.2d 1011 (2d 

Cir. 1983).   
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2. CEQA 

Under CEQA, the purpose of an Environmental Impact Report (“EIR”) is to “alert the 

public and its responsible officials to environmental changes before they have reached ecological 

points of no return.”  Laurel Heights Improvement Ass’n v. Regents of the Univ. of California, 

47 Cal.3d 376, 392 (1988) (“Laurel Heights 1”).  Thus, an EIR must “provide public agencies 

and the public with detailed information about the effect which a proposed project is likely to 

have on the environment ... list ways which the significant effects of the project might be 

minimized; and ... indicate alternatives to such a project.”  Pub. Res. Code §1061 (emphasis 

added).  See also, Cal. Code Regs. tit. 14 (“CEQA Guidelines”) §15002; Laurel Heights 1, 47 

Cal.3d at 392.  The agency must make a good faith effort at full disclosure.  CEQA Guidelines 

§15151.   

An EIR must provide a degree of analysis and detail about the project’s environmental 

impacts such that a decision maker can make intelligent judgments in light of the environmental 

consequences of the decision.  CEQA Guidelines §15151.  It is essential that the project is 

adequately described and that existing setting information is complete.  County of Inyo v. City of 

Los Angeles, 71 Cal.App.3d 185, 199 (1977).  Both the public and decision makers need to fully 

understand the implications of the choices that are presented related to the project, the mitigation 

measures, and the alternatives.  Laurel Heights Improvement Ass’n v. Improvement Ass’n v. 

Regents of the Univ. of Cal., 6 Cal.4th 1112, 1123 (1993) (“Laurel Heights II”).   

An EIR must address a proposed project’s “significant effects on the environment.”  

Pub. Res. Code §21100(b)(l); see also CEQA Guidelines §15126(a) (the EIR “shall identify and 

focus on the significant environmental effects of the proposed project.”)  A significant effect on 

the environment is defined as “a substantial, or potentially substantial, adverse change in the 

environment.”  Pub. Res. Code §21068; see also Pub. Res. Code §21100(d).  The EIR must 
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identify both direct and indirect significant effects.  CEQA Guidelines §15126.2(a).  The EIR 

should encompass both short-term and long-term effects.  Id.  Identification of a project’s 

significant environmental effects is one of the primary purposes of an EIR and is necessary to 

implement the stated public policy that agencies should not approve projects if there are feasible 

mitigation measures or project alternatives available to reduce or avoid the environmental 

impacts.  Pub. Res. Code §§21002, 21002.1(a).  CEQA requires a finding that a project may have 

a significant effect on the environment if the “possible effects of a project are individually 

limited but cumulatively considerable” where “‘cumulatively considerable’ means that the 

incremental effects of an individual project are considerable when viewed in connection with the 

effects of past projects ... current projects, and ... probable future projects.”  Pub. Res. Code 

§21083(b)(2); CEQA Guidelines §15130 (b)(1).   

B. The Effects Analysis 

The remainder of this Part will examine the analysis in the EIS/EIR of the direct and 

indirect effects of the Proposed Action to determine if the EIS/EIR provides an impacts analysis 

that meets the applicable legal standards under NEPA and CEQA.  As will become clear, the 

EIS/EIR does not meet these standards.   

1. Improper Definition of Existing Conditions, the Proposed  
Action, the No Action Alternative, and Alternative 4 

Before proceeding further, however, it is important to clearly identify the 

environmentally beneficial measures and activities that are reasonably likely to proceed 

regardless of whether the Proposed Action is implemented.  As acknowledged in the EIS/EIR, 

such measures and activities, to the extent they are reasonably foreseeable or likely to occur, 

must be considered a part of the existing environmental conditions.  CEQA Guidelines 
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§§15126.6(e)(2) and (3).  Failure to consider such activities and measures results in an inaccurate 

determination of the relative environmental benefits and risks of the Proposed Action.   

a. The Klamath Basin Restoration Agreement 

The implementation of the KBRA is incorporated into, and is an integral part of, the 

Proposed Action.  The EIS/EIR clearly states that “the KBRA is a component of the Proposed 

Action.”  EIS/EIR at 3.3-138.  See also id. at 2-19 (the Proposed Action “would include ... the 

implementation of the KBRA....”); id. at 3.3-75 (the Proposed Action “includes the 

implementation of the KBRA.”)   

At the same time, however, the EIS/EIR fails to recognize that certain elements of the 

KBRA are reasonably expected to occur in the foreseeable future if the Proposed Action is not 

approved.  By law, these elements should be considered part of the existing conditions under the 

No Action Alternative and Alternative 4.  The EIS/EIR offers a variety of explanations for 

considering the KBRA as part of the Proposed Action, while incorrectly ignoring the fact that a 

significant number of the KBRA measures will be implemented even if dam removal does not 

occur.  As a legal matter, these actions must be included in the analysis of existing conditions.   

In an attempt to justify its incorrect application of law, the EIS/EIR states the Proposed 

Action includes implementation of the KBRA because the environmental restoration activities 

and water quality management actions under the KBRA will not occur, or alternatively might not 

continue, or alternatively might not occur as quickly, in the event that the removal of the 

Klamath facilities and implementation of the KHSA do not proceed.  EIS/EIR at ES-3, ES-21, 2-

13-18, and 3.2-35.  However, the KBRA is a legally binding agreement enforceable by the 

parties, and is distinct and separate from the KHSA and from Klamath facilities removals.  Id. at 

ES-2, ES-4.  Further, implementation of many of the environmental restoration and water quality 

improvement obligations and measures of the KBRA is either already occurring, or their 
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implementation is not conditioned upon implementation of the KHSA and from Klamath dam 

removals.  Id. at ES-3.  It is factually incorrect to assume in evaluating the Proposed Action and 

other Alternatives that no KBRA actions will occur in the absence of dam removal.  Instead, the 

implementation of many of KBRA measures are reasonably expected in the foreseeable future.  

Those actions should be included in the description of the No Action Alternative, which must 

reflect actual conditions as well as conditions that would be reasonably expected to occur in the 

foreseeable future if the Proposed Action were not approved.  40 C.F.R. §§1502.16 and 1508.7; 

CEQA Guidelines §§15126.6(e)(2), 15126.4(a)(2), and 15130(c).  In addition, analysis of all 

other Alternatives that do not preclude the implementation of the currently pending and 

unconditional measures of the KBRA, including Alternative 4, must assume that those measures 

will be implemented regardless of the Proposed Action.   

Furthermore, because the EIS/EIR will result in significant adverse impacts with respect 

to at least some, and arguably with respect to the majority, of water quality and aquatic 

environmental parameters, the EIS/EIR by law must, but fails to, assess whether the Proposed 

Action will actually adversely impact or inhibit the environmental and water quality 

improvements that would otherwise be achieved under the No Action Alternative pursuant to 

implementation of the ongoing and unconditional obligations of the KBRA.  CEQA Guidelines 

§§15126.6(e)(3)(B) and (C). 

Accordingly, the No Action Alternative and Alternative 4 should reflect and presume the 

implementation of all ongoing and unconditional obligations of the KBRA.  All measures that 

will actually be implemented regardless of the Proposed Action should be clearly and 

consistently identified throughout the EIS/EIR.  The ongoing and unconditional obligations of 

the KBRA that should be reflected in the No Action and all other Alternatives appear to include 
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actions such as resource measures to secure additional water storage in the Basin; retirement of 

Upper Klamath Lake water uses under Section 15 of the KBRA; creation of additional water 

storage in the Basin under Section 18 of the KBRA, including the Lake Ranch and Barnes Ranch 

projects; implementation of fisheries restoration and reintroduction plans under Section 11 of the 

KBRA; measures to protect environmental water and in-stream flows under Section 20 of the 

KBRA; measures to manage flows and lake levels to improve the ecological, chemical, physical, 

and biological processes of the Klamath River Basin surface waters, including improving the 

status of anadromous and resident fish under Section 20.4 of the KBRA; and measures to protect 

environmental benefits under Sections 20.5 and 25 of the KBRA by, among other things, 

implementing water quality improvement measures such as TMDLs and other water quality 

standards.   

In general, the false assumption that no KBRA actions (or only certain already ongoing 

KBRA actions) will proceed absent the Proposed Action leads to an inaccurate impacts analysis 

for the Proposed Action, improper comparison of the significance of environmental impacts for 

the Proposed Action versus other Alternatives, and improper identification of the 

environmentally preferable alternative because the EIS/EIR:   

• overstates the environmental benefits of the Proposed Action by falsely linking all 

KBRA restoration actions to implementation of Klamath facilities removals pursuant 

to the KHSA; and  

• overstates the adverse environmental impacts of the No Action Alternative and 

Alternative 4 by failing to recognize that certain KBRA restoration activities will 

proceed and will enhance the Klamath River Basin regardless of the dam removals. 
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Most importantly, the potential for the significant adverse impacts of the Proposed Action to 

preclude, limit or interfere with environmental and water quality improvements that would 

otherwise occur under the ongoing and unconditional provisions of the KBRA is not analyzed.  

These errors alone render the EIS/EIR legally insufficient.   

b. The California TMDLs and the Oregon TMDLs 

Currently, at least eight TMDLs have been fully adopted for Klamath Basin waters by the 

Oregon Department of Environmental Quality (“ODEQ”), California’s North Coast Regional 

Water Quality Control Board (“NCRWQCB”), and California’s State Water Resources Control 

Board (“SWRCB”),1 and at least four technical TMDLs have been adopted by EPA.  Once any 

TMDL is fully adopted by a State, the Best Management Practices (“BMPs”) and 

Implementation Measures included in the TMDL, even if only conceptually stated, must, by law, 

be implemented.  33 U.S.C. §1313(d).  Further, ODEQ and the NCRWQCB are obligated to 

assure the implementation of adopted State TMDLs via a variety of legal mechanisms, including 

issuance of enforceable Section 402 Clean Water Act permits and conditions, issuance of State 

law waste discharge requirements or conditional waivers of waste discharge requirements, 

adoption of Basin Plan amendments, adoption of non-point source management plan/Basin Plan 

requirements, and/or other similar mechanisms.  33 U.S.C. §1313(d).  Further, implementation of 

fully approved State TMDLs, and particularly the BMPs and other Implementation Measures 

specified in those TMDLs, must, pursuant to the requirements of the Clean Water Act, attain the 

water quality standards for each TMDL pollutant.  Accordingly, the adopted Oregon TMDLs and 

California TMDLs, including all TMDL BMPs and Implementation Measures (even if only 

                                                 
1 While the EIS/EIR does not provide a clear explanation of the status of adoption of each TMDL or set of 
TMDLs, it appears that U.S. Environmental Protection Agency (“EPA”) approval is still pending for only 
one set of State adopted TMDLs, the Oregon Upper Klamath Lake Drainage TMDLs, and Section 3.2.2.4 
of the EIS/EIR indicates that EPA approval of those temperature, dissolved oxygen and pH TMDLs is 
expected.   
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conceptually described), must by law be implemented to attain water quality standards in the 

Klamath River Basin for dissolved oxygen/organic enrichment, nutrients, temperature, pH, 

ammonia, microcystin/chlorophyll-a, and sediment.2  33 U.S.C. §1313(d).   

Because State TMDL requirements create legally enforceable plans or programs for 

attaining water quality standards over time, the implementation of the California and Oregon 

TMDLs and the attainment of water quality standards for dissolved oxygen/organic enrichment, 

nutrients, temperature, pH, ammonia, microcystin/chlorophyll-a, and sediment (collectively, the 

“Pollutants of Concern”) must be reasonably expected to occur in the foreseeable future even if 

the Proposed Action is not approved.  Consequently, the impacts analysis of the EIS/EIR must 

make it clear that under the No Action Alternative and any of the other Alternatives, including 

Alternative 4, water quality standards for those Pollutants of Concern will be attained.  40 C.F.R. 

§§1502.16 and 1508.7; CEQA Guidelines §§15126.6(e)(2), 15126.4(a)(2), and 15130(c). 

In addition, because the EIS/EIR will result in significant adverse water quality impacts 

with respect to at least some, and arguably with respect to the majority of the Pollutants of 

Concern, the EIS/EIR by law must, but fails to, assess whether the Proposed Action will actually 

significantly adversely impact or inhibit attainment of water quality standards under the No 
                                                 
2 It should be noted that evidence shows the Klamath River water quality standards underlying the 
recently adopted Klamath River TMDL (NCRWQCB Resolution Nos. R1-2010-0025 and R1-2010-0026 
adopted March 24 2010; SWRCB Resolution No. 2010-0043 adopted September 7, 2010) and the 
Klamath River TMDL targets adopted for temperature, nutrients, dissolved oxygen, and microcystin are 
flawed.  Contrary to the best available scientific data, and due to the errors and omissions in the technical 
analysis supporting the Klamath River TMDL, NCRWQCB and SWRCB (“Water Boards”) relied on 
water quality standards and TMDL targets for the TMDL constituents that are unrealistically low, 
because, for example, the Water Boards (a) failed to distinguish natural background sources of the TMDL 
constituents, as opposed to point source discharges and anthropogenic sources, (b) improperly 
overestimated and attributed natural background sources of TMDL constituents to point source discharges 
and anthropogenic sources, such as power generation and fish hatchery operations within the 
Hydroelectric Reach, and (c) relied on incorrect assumptions and conclusions regarding water quality that 
is reasonably achievable in surface waters upstream of the Hydroelectric Reach, and particularly in Upper 
Klamath Lake.  Despite these flaws, the State has determined that the implementation of this TMDL and 
the other California TMDLs will attain water quality standards for the constituents of concern by the end 
of the TMDL implementation period. 
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Action Alternative pursuant to the Oregon TMDLs and the California TMDLs.  40 C.F.R. 

§§1502.16 and 1508.7; CEQA Guidelines §§15126.6(e)(3)(B) and (C).  Because the impacts 

analysis of the EIS/EIR, including the impacts analyses for the Proposed Action, the No Action 

Alternative, and Alternative 4, fail to account for water quality improvements and the attainment 

of water quality standards that legally must occur pursuant to adopted TMDLs, the 

environmental benefits of the Proposed Action are overstated in the EIS/EIR.  At the same time, 

the adverse environmental impacts of the Alternatives allowing the Klamath facilities to continue 

to operate, including the impacts of the No Action Alternative and Alternative 4, are overstated.  

Most importantly, the potential for the significant adverse environmental impacts of the 

Proposed Action to preclude, limit or interfere with environmental and water quality 

improvements that would otherwise occur under the fully approved State TMDLs is not 

analyzed, providing an inadequate basis for any decision maker to determine whether the 

Proposed Action should be pursued. 

2. Other Restoration and Water Quality Improvement Measures 

The preceding comments regarding the treatment of legally binding TMDL requirements 

apply with equal force to all of the habitat restoration and water quality improvement measures 

set forth in the following legally binding and enforceable documents:  (a) the PacifiCorp Habitat 

Conservation Plan; (b) the National Marine Fisheries Service 2010 Biological Opinion; (c) the 

CDFG Code Section 5927 in-stream flow mandate for tributaries to the mainstem Klamath 

River; and (d) the mitigation and monitoring plan for the 2007 FERC EIS (collectively, the 

“Regulatory Restoration Measures”).  The implementation of the Regulatory Restoration 

Measures can be reasonably expected in the foreseeable future, and all those measures and the 

anticipated resulting improvements in environmental and water quality must be incorporated into 

the description of the No Action Alternative, which must reflect actual conditions as well as 
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conditions that are reasonably expected to occur in the foreseeable future if the Proposed Action 

were not approved.  40 C.F.R. §§1502.16 and 1508.7; CEQA Guidelines §§15126.6(e)(2), 

15126.4(a)(2), and 15130(c).  In addition, analysis of all other Alternatives that do not preclude 

the implementation of the Regulatory Restoration Measures, including Alternative 4, must 

assume that those measures will be implemented regardless of the Proposed Action.  Further, 

because the EIS/EIR will result in significant adverse impacts with respect to at least some, and 

arguably with respect to the majority, of water quality and aquatic environment parameters, the 

EIS/EIR by law must, but fails to, assess whether the Proposed Action will actually significantly 

adversely impact or inhibit environmental and water quality improvements that would otherwise 

be achieved under the No Action Alternative pursuant to the implementation of all ongoing and 

unconditional Regulatory Restoration Measures. 

Because the impacts analysis of the EIS/EIR, including the impacts analysis for the 

Proposed Action, the No Action Alternative, and Alternative 4, fail to account for water quality 

improvements and environmental benefits that legally must occur pursuant the Regulatory 

Restoration Measures, the environmental benefits of the Proposed Action are overstated in the 

EIS/EIR.  At the same time, the adverse environmental impacts of the Alternatives allowing the 

Klamath facilities to continue to operate, including the impacts of the No Action Alternative and 

Alternative 4, are overstated.  Most importantly, the potential for the significant adverse 

environmental impacts of the Proposed Action to preclude, limit or interfere with environmental 

and water quality improvements that would otherwise occur under the Regulatory Restoration 

Measures is not analyzed.  Again, this failure by itself, makes the EIS/EIR legally insufficient, 

providing an inadequate basis for a decision maker to determine whether the Proposed Action 

should be pursued. 
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3. The Data Quality Act 

It is also important to understand that the EIS/EIR fails to comply with the Data Quality 

Act.  P.L. 106-554, §515.  This Act requires federal agencies to establish policies and procedures 

that ensure the quality, objectivity, and integrity of information distributed and used by the 

agencies.  Office of Management and Budget Circular A-130, which implements the Data 

Quality Act, forbids agencies from distributing substantive information that “does not meet a 

basic level of quality.”  OMB’s Circular defines this basic level as requiring that information be 

accurate and the reasoning behind, and support for, analytic conclusions be clear.  As discussed 

below, the EIS/EIR all too often contains inaccurate and incomplete information.  All too often, 

the EIS/EIR makes analytic conclusions for which the facts and reasoning are not only unclear 

but non-existent.  The EIS/EIR does not comply with the Data Quality Act. 

C. Aquatic Resources 

“The need for the Proposed Action is to advance restoration of the salmonid fisheries in 

the Klamath Basin....”  EIS/EIR at 1-29.  This is the sole basis advanced to justify the Proposed 

Action.  In a remarkable failure of NEPA and CEQA compliance, the EIS/EIR does not analyze 

many of the critical issues relevant to restoring salmonid fisheries.  What analysis does exist 

demonstrates the Proposed Action will not meet the objective of restoring salmonid fisheries.  

The purported justification and major objective for the Proposed Action simply does not exist.   

1. Coho Salmon 

The Southern Oregon/Northern California Coast coho salmon evolutionary significant 

unit has been designated a threatened species under the federal Endangered Species Act 

(“ESA”).  62 Fed. Reg. 24,588 (May 6, 1997).  Critical habitat was identified in 1999.  64 Fed. 

Reg. 24,049 (May 5, 1999).  The EIS/EIR states the Proposed Action, if combined with the 
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KBRA restoration actions, is “expected to advance the recovery of federally listed coho salmon.”  

EIS/EIR, Summary of Key Conclusions.   

To support this claim, the EIS/EIR relies on the findings of the Coho Salmon and 

Steelhead Expert Panel established by DOI to evaluate the Proposed Action, including the 

KBRA.  According to the EIS/EIR, the Expert Panel concluded the Proposed Action “would 

result in a modest increase in the coho salmon population compared with existing conditions.”  

EIS/EIR at 3.3-106.  That is not what the Expert Panel said. 

What the Expert Panel did conclude was that the “difference between the Proposed 

Action and Current Conditions is expected to be small.”  Klamath River Expert Panel, Final 

Report, Scientific Assessment of Two Dam Removal Alternatives on Coho Salmon and 

Steelhead, April 25, 2011 (“Coho and Steelhead Expert Panel Report”) at ii.  This is “especially” 

true for the ten years following dam removal.  Id.  Thereafter, “moderate” responses by coho 

salmon “are possible.”  Id.  But this possibility might happen only “if the KBRA is fully and 

effectively implemented...”, id., a result about which the Expert Panel had considerable doubt, 

and, as noted above, a result that is not inextricably tied to or conditioned upon implementation 

of the Proposed Action.  In fact, the Expert Panel found that even with the KBRA, there is such a 

“high uncertainty” about the many and various actions necessary to truly make a difference for 

coho salmon that there is a “low likelihood” of even moderate responses by coho salmon to the 

Proposed Action.  Id.3  The actual statements of the Expert Panel stand in stark contrast to the 

                                                 
3 In addition to questions about the feasibility and effectiveness of the KBRA raised by the Expert Panel, 
the EIS/EIR identifies 13 activities that are responsible for the decline of coho salmon.  Among those 13, 
and unrelated to the Proposed Action, are habitat degradation caused by logging, road building, grazing, 
mining, urbanization, wetland loss, beaver trapping, water withdrawals, and unscreened irrigation 
diversions.  EIS/EIR at 3.3-20.  None of those actions is addressed by the Proposed Action.  They are 
only addressed by the KBRA, and, to the extent that KBRA measures are capable of implementation, 
many of them are ongoing or unconditional obligations that will be implemented regardless of the 
removal of the Klamath facilities. 
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characterization in the EIS/EIR that the Expert Panel agreed the Proposed Action “would result” 

in a “modest increase” in coho salmon populations.  Instead, the Expert Panel’s conclusions 

indicate that the Proposed Action may well inhibit any benefit that might result from 

implementation of the KBRA.   

Further undermining the conclusion in the EIS/EIR that the Proposed Action “would 

result” in positive benefits are the Expert Panel’s finding that so much scientific information for 

an appropriate analysis is missing that there needs to be “further scientific investigation 

[including] necessary and feasible data collection, analyses, and modeling....”  Coho and 

Steelhead Expert Panel Report at i.  The Panel noted its report is no “substitute for scientific 

analysis of solid data,” id., and that further analysis needs to be done before any conclusions can 

be made about the effect of the Proposed Action on coho salmon.  In other words, DOI lacks the 

information necessary to reach any real conclusions about the merits of the Proposed Action 

regarding coho salmon, but what is known indicates the benefits of the Proposed Action will be 

“small.”   

Reading beyond the unsubstantiated claims in the EIS/EIR, one finds the admission that 

the most likely scenario under the Proposed Action for coho salmon downstream of Iron Gate 

Dam is that coho salmon from the Upper Klamath River Population Unit that spawn in the 

Klamath River and their progeny will suffer “up to 100% mortality” in the dam removal phase 

due to the effects of released sediment.  EIS/EIR at 3.3-107.  There are nine coho salmon 

population units in the Klamath River watershed.  Id.  Thus, during dam removal, the Proposed 

Action will destroy the entire population within the mainstem Klamath River of one of nine 

(11%) population units of the threatened coho salmon.  Id. at 3.3-110.  Overall for the entire 

coho population, the EIS/EIR states the direct mortality could be as high as 18% of smelts in 
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various population units.  Id. at 4-77.  The EIS/EIR cannot so lightly dismiss such adverse 

impacts on an ESA protected species.   

Indeed, the EIS/EIR admits that if just one year class of coho salmon is eliminated by the 

Proposed Action, it “could result in a jeopardy decision” under the ESA.  Id. at 3.3-53.  A 

jeopardy opinion means the action being considered is likely to jeopardize the continued 

existence of the ESA-listed species.  16 U.S.C. §1536(a)(2).  In plain English, the EIS/EIR 

admits that the sediment impacts of the Proposed Action could, by themselves, jeopardize the 

continued existence of coho salmon.  This admission belies other statements in the EIS/EIR that 

there is no question but that the Proposed Action will advance the recovery of coho salmon.  This 

admission is also important because, as discussed next, the EIS/EIR has dramatically understated 

the amount of sediment that will be released into the environment.  In fact, if one considers how 

all of the dam removal issues will affect coho salmon, the conclusions about the impact of the 

Proposed Action are even more distressing.  There is a real possibility that the Proposed Action 

will jeopardize the continued existence of coho salmon.   

Further, the EIS/EIR must, but fails to, evaluate whether such substantial adverse impacts 

to coho salmon caused by dam removal could preclude the fisheries restoration and other 

environmental benefits anticipated to result from the expected implementation of the ongoing 

and unconditional KBRA measures, the Oregon TMDLs, the California TMDLs, and the 

Regulatory Restoration Measures (collectively the “Foreseeable Restoration Measures”), all of 

which have been analyzed and determined to benefit the environment. 

a. Sediment Discharges 

The EIS/EIR dismisses the effects of sediment discharges from dam removal by claiming 

the impacts will be “short term,” ending “within one year.”  EIS/EIR at 3.3-110.  However, the 

Expert Panel contradicts the EIS/EIR noting the impacts of high sediment concentrations will 
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persist not for one year but for “the first two years,” and that the overall impacts of sediment 

releases will not be reversed for “decades.”  Coho and Steelhead Expert Panel Report at 19 and 

28.  This conclusive finding of the Expert Panel is certainly not acknowledged in the water 

quality section (or any other section) of the EIS/EIR.   

The expert panel established by DOI to assess the impacts of the Proposed Action on 

lamprey also disagreed with the EIS/EIR that high sediment concentrations will be short-lived.  

The Lamprey Expert Panel concluded there will be “chronically high suspended sediment 

concentrations” for at least “the first year or two.”  Klamath River Expert Panel, Final Report, 

Scientific Assessment of Two Dam Removal Alternatives on Lamprey, January 14, 2010 

(“Lamprey Expert Panel Report”) at 27.  The Lamprey Expert Panel went on to say it is 

“reasonable to expect that this fine-grained sediment will be remobilized over a period ranging 

from years to decades.”  Id. at 33.   

The significance of this decades-long impact is that the EIS/EIR admits salmonids need 

spawning areas that are “relatively free” of sediment.  EIS/EIR at 3.3-5.  Thus, a critical question 

is whether the amount of sediment released from dam removal will so foul spawning areas that 

they are not relatively free of sediment.  On this point, the EIS/EIR contains no comparative 

analysis of the actual sediment loads in those decades versus the amount of sediment that tips the 

balance so that the coho’s spawning areas are no longer “relatively free” of sediment.  Without 

this analysis, the impact of sediment releases on coho salmon, and all species, cannot be known – 

and the EIS/EIR cannot be said to have taken a “hard look” at the effects of the Proposed Action.  

However, the EIS/EIR does note that the sediment loading downstream of the four dams “would 

be less than 2 feet.”  EIS/EIR at 3.11-22 [citation omitted].  A two-foot deposition of sediment 

does not sound as if it leaves spawning beds “relatively free” of sediment.   
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It is also significant that the Expert Panel’s analysis of the effects of released sediment on 

coho salmon was predicated on the assumption, based on numbers provided by DOI, that 

200,000-300,000 tons of sand will be flushed downstream of Iron Gate Dam.  Coho and 

Steelhead Expert Panel Report at 26.  However, the Chinook Salmon Expert Panel concluded, 

again based on DOI data, that sediment releases would be 300,000-400,000 tons, an amount over 

30% greater than considered by the Coho Expert Panel when evaluating the impacts of dam 

removal.  Klamath River Expert Panel, Final Report, Scientific Assessment of Two Dam 

Removal Alternatives on Chinook Salmon, June 13, 2011 (“Chinook Expert Panel Report”) at 

21.  If the Chinook Expert Panel is correct, the adverse impact of sediment release on the 

threatened coho salmon and on Klamath River beneficial uses are seriously underestimated even 

by the Coho Expert Panel and most certainly by the EIS/EIR.  But, as discussed next, this error 

pales in comparison to the reality.   

The adverse effects of sediment discharges from dam removal on coho salmon and all 

fish have been grievously underestimated by the EIS/EIR.  Using numbers tucked away in other 

sections of the EIS/EIR, numbers omitted from the aquatic resources impact section, one finds 

that the basis upon which the ES/EIR and the Expert Panels assessed the impact of sediment 

release on aquatic resources was so fundamentally flawed that their conclusions about sediment 

impacts are wrong by orders of magnitude.   

Recall that the Coho and Steelhead Expert Panel Report and the Chinook Expert Panel 

used first year sediment release numbers of 200,000-400,000 tons based on the data DOI gave 

the Panels.  However, the EIS/EIR admits there are 13.15 million cubic yards of sediment behind 

the dams.  EIS/EIR at 3.3-31.  Using the numbers tucked away elsewhere in the EIS/EIR reveals 

that 8,430,000 cubic yards, or 3,540,600 tons, of sediment could be released in the first year after 
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dam removal.4  To put this number into context, the EIS/EIR also admits that the average annual 

sediment load in the Klamath River is 5,834,091 tons.  Id. at 3.11-10, Table 3.11-1. 

In other words, the assessment by the Expert Panels of the impacts of sediment release 

(200,000-400,000 tons) is based on estimated sediment releases that are only a small fraction of 

the actual amount of sediment that could be released.  Even more shocking is the statement in the 

EIS/EIR that the amount of sediment that will be released from dam removal is “relatively small 

compared to the sediment loading from other existing sources....”  Id. at 3.6-26.  See also id. at 

See also id. at 3.2-97, 3.11-22, 4-140.  If the annual amount of sediment produced from existing 

sources is 5,834,091 tons and dam removal will produce up to 3,540,000 tons in the first year, 

the amount of the release is not “relatively small” compared to the normal sediment load.   

To put this release in context, consider the likely result if a regulated party were to apply 

for a permit to release 3.540 million tons of sediment in a year.  And remember that there is still 

more sediment behind the dams to be discharged after the first year of release.  If such a permit 

application were to be submitted, it would almost assuredly be summarily denied based on the 

                                                 
4 The EIS/EIR states that first year sediment releases could be up to 65% of the sediment behind J.C. 
Boyle dam, up to 81% of the sediment behind Copco 1 Dam and up to 38% of that behind Iron Gate Dam.  
EIS/EIR at 3.6-26.  According to the EIS/EIR, the amount of sediment behind each dam is as follows:  
J.C. Boyle Dam-1,000,000 cubic yards; Copco 1 Dam-7,400,000 cubic yards; Copco 2 Dam-0 cubic 
yards; and Iron Gate Dam-4,700,000 cubic yards.  Id. at 3.11-18, Table 3.11-3.  Applying the above 
percentages produces the following first year release numbers in cubic yards:  J.C. Boyle Dam-650,000 
cubic yards (1,000,000 x 65%); Copco 1 Dam-5,994,000 cubic yards (7,400,000 x 81%); and Iron Gate 
Dam-1,786,000 cubic yards (4,700,000 x 38%) for a total of 8,430,000 cubic yards.  Applying the 
conversion rate derived from the EIS/EIR of 0.42 tons per cubic yard reveals that up to 3,540,000 tons of 
sediment (8,430,000 x 0.42) could be released into the river in the first year of dam removal.  The 0.42 
tons per cubic yard conversion rate is derived from Table 3.11-2.  EIS/EIR at 3.11-11.  That table shows 
that the percent of clay in the dam reservoirs is 51.7% of the total deposits.  Silt is 34.3% for a total silt 
and clay volume of 86%.  The remaining 14% is sand.  According to the April 2011 DOI Report titled 
Hydrology, Hydraulics and Sediment Transport Studies for the Secretarial Determination on Klamath 
River Dam Removal and Basin Restoration, the unit weight for silt and clay (i.e., cohesive sediments) is 
20 pounds per cubic foot and for sand and gravel (i.e., non-cohesive sediments) 100 pounds per cubic 
foot.  Therefore, (86% x 20 pounds per cubic foot) + (14% x 100 pounds per cubic foot) = 31.2 pounds 
per cubic foot.  Converting 31.2 pounds per cubic foot to tons is by the following formula:  (31.2 
pounds/cubic foot) x (1 ton/2000 pounds) x (27 cubic feet/one cubic yard) = 0.42 tons/cubic yard. 
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potential for significant adverse affects on sensitive and ESA listed fish and wildlife, water 

quality, and beneficial uses.  Incredibly, the EIS/EIR determines that such impacts are either less 

than significant or are potentially significant in the short term but do not require mitigation.  Id. 

at 3.2-93.   

The facts are that the assessment of sediment impacts associated with the Proposed 

Action in the EIS/EIR and in the Expert Panel Reports are based on clearly erroneous 

assumptions.  The EIS/EIR, which relied on these assumptions and on conclusions of the Expert 

Panels to assess sediment impacts, is fatally flawed.  To claim the EIS/EIR meets even the 

minimum standards of adequate analysis under NEPA or CEQA is ludicrous.  Not only is there 

no analysis of the real first year impacts of dam removal, but recall that the Expert Panels stated 

that the impacts of only 200,000-400,000 tons of released sediment would last for decades.  

Nowhere does the EIS/EIR examine the long-term effects on species, water quality, or beneficial 

uses of releasing millions of tons of sediment into the Klamath River. 

In addition, the EIS/EIR impermissibly dismisses the adverse short term impacts on 

species, aquatic resources and water quality by inaccurately stating that the sediment released is 

only a small fraction of typical sediment loads in the Klamath River, estuary and near shore 

environment.  Not only is that factually incorrect, it is also legally improper to conclude that a 

project’s environmental impacts, particularly those impacts associated with the release of 

pollutants, are insignificant based solely on the fact that the project contributes only a relatively 

small amount to an already existing pollution condition.  Accordingly, even if it were accurate to 

characterize sediment releases associated with dam removal as relatively small as compared to 

existing sediment loads, such an analysis is not a permissible basis for concluding that sediment 
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impacts are less than significant, particularly when several surface water reaches within the 

Klamath basin that will be impacted by the sediment releases are already impaired for sediment. 

In a vain attempt to argue the KBRA has mitigated for the effects of the increased fouling 

of spawning beds by sediment, the EIS/EIR points to the KBRA’s gravel augmentation plan.  

However, the Coho and Steelhead Expert Panel Report dismissed the gravel augmentation plan 

in the KBRA as insufficient, as representing only a “small amount” relative to the overall area 

affected.  Coho and Steelhead Expert Panel Report at 29.  And recall that the Panel’s assessment 

of the inadequacy of this mitigation measure was based on the assumption that only 200,000-

400,000 tons of sediment would be released in the first year after dam removal, a number 

somewhat less than the actual 3,540,000 tons.  Furthermore, the gravel mitigation measure is a 

measure likely to be implemented in certain bypasses and river reaches under the KBRA and as a 

part of other Foreseeable Restoration Measures even if the Proposed Action is rejected.   

Finally, contrary to the requirements of NEPA and CEQA, the EIS/EIR fails to analyze or 

provide any conclusions or information regarding the potential adverse impacts of the Proposed 

Action on the habitat and water quality improvements that would otherwise be achieved by the 

implementation of the Foreseeable Restoration Measures.  As a result of the completely 

inadequate analysis of adverse impacts of sediment associated with the Proposed Action, the 

EIS/EIR does not comply with CEQA and NEPA requirements for impacts analysis, has not 

assessed or prescribed sufficient mitigation measures for the Proposed Action, and does not have 

a sufficient basis for making an informed decision regarding implementation of the Proposed 

Action.   

b. Water Temperature 

Salmon experience “acute thermal effect” when “mean daily water temperatures begin to 

exceed 20° C.”  EIS/EIR at 3.3-33 (citations omitted).  Will the Proposed Action improve this 
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important parameter for coho salmon?  The Expert Panel concludes “the net effects ... is [sic] not 

known....”  Coho and Steelhead Expert Panel Report at 30.  To evaluate the temperature effect 

“will require more detailed information...” than is presently available.  Id. at 32.  In other words, 

there is not enough information to know whether dam removal will make any difference.   

Moreover, the Expert Panel found that the important issue for salmon is not the average 

daily mean temperature, which is the exclusive focus of the EIS/EIR analysis.  The Expert Panel 

points out that fish do not experience average mean daily temperatures.  Fish experience hour-

by-hour temperatures.  It is those temperatures, not mean daily averages, that are key.  The 

Expert Panel then states that while dam removal may lower the average daily mean temperature, 

the “highest temperatures experienced by the fish ... will increase.”  Id. at 31-32.  The EIS/EIR 

recognizes that temperatures will increase in certain reaches of the Klamath River as a result of 

the Proposed Action (see e.g., EIS/EIR at 3.2-77, 3.2-79, and 3.2-83), but completely fails to 

assess the increased temperature variability associated with the Proposed Action, and fails to 

examine the fish population impact of these increased temperatures caused by dam removal, 

relying instead on generalized averages that ignore and mask the actual temperature effects of the 

Proposed Action.  Due to the completely inadequate analysis of adverse impacts of temperature 

changes associated with the Proposed Action, the EIS/EIR has not complied with CEQA and 

NEPA requirements for impacts analysis, has not assessed or prescribed sufficient mitigation 

measures for the Proposed Action, and does not have a sufficient basis for making an informed 

decision regarding implementation of the Proposed Action.   

c. Nutrients 

The principal water quality problems in the Klamath River basin are high nutrient loads 

that cause low dissolved oxygen and algae blooms.  Id.  Significantly, the EIS/EIR found that 

“under the Proposed Action total nutrient concentrations in the Klamath River downstream of 
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Iron Gate Dam would increase.”  EIS/EIR at 3.2-101.  In fact, the EIS/EIR admits that all of the 

various models “recognize ... that under the Proposed Action total nutrient concentrations in the 

Klamath River downstream of Iron Gate Dam would increase.”  Id.   

These high nutrient concentrations not only affect dissolved oxygen levels, but they cause 

increased algae growth.  In that regard, the EIS/EIR admits there will be “long-term increases” in 

harmful river algae that will have a “significant impact.”  Id. at 3.4-15.  See also id. at 5-100 

(“the Proposed Action ... would result in increases in nutrient inputs ... that could increase [algae] 

biomass; ... this impact would be significant and unavoidable.”).  In other words, the Proposed 

Action will not solve the principal water quality problem of nutrient loading that inhibits 

increased salmon populations.  Instead, the Proposed Action will make the problem worse, and 

will adversely impact, to the point of potentially precluding, the success of the Foreseeable 

Restoration Measures focused on reducing nutrients.   

As to the mitigation plan in the KBRA, the Expert Panel concluded that “drastic 

reductions in loading from the watershed must accompany local amelioration to be effective.”  

Coho and Steelhead Expert Panel Report at 33.  Given that, “it would be premature” to conclude 

that any nutrient loading problems “will be substantially reduced by KBRA.”  Id. at 33-34.   

d. New Spawning Habitat 

A critical basis for the EIS/EIR’s conclusion that the Proposed Action will help coho 

salmon is the view that the Proposed Action will open up 45 miles in the mainstem Klamath 

River and its tributaries and 23 miles of currently inundated reservoirs.  EIS/EIR, Summary of 

Key Conclusions.  Reacting to this view, the Expert Panel noted that the existence of both 

positive and negative effects of the Proposed Action downstream of Iron Gate Dam “prevent[s] 

the Panel from determining the net beneficial effects” of opening up new spawning habitat.  

Coho and Steelhead Expert Panel Report at 34.  In fact, the Expert Panel concluded “it is 
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impossible to establish the effects of [the Proposed Action] ... with the information available.”  

Id. at 38.   

Regarding habitat access above Iron Gate Dam, the Expert Panel concluded the Proposed 

Action “will allow for a small increase in coho ... but information is currently insufficient for 

providing quantitative estimates.”  Id. at 40.  However, the Expert Panel did note that the 

“potentially lower flows during the fall” caused by dam removal “may reduce the ability of coho 

to migrate through the mainstem in order to reach spawning areas in tributaries....”  Id. at 35.   

While DOI and the EIS/EIR trumpet the benefit of a free flowing river and the related 

access to new habitat, the experts appointed by DOI to assess this argument found the available 

information insufficient to support any conclusions about the effects on coho spawning of 

increasing access to habitat.  But there is one aspect of increased habitat that has very serious 

implications for coho salmon – and this issue, like so many others, is ignored in the EIS/EIR.   

The EIS/EIR forecasts a significant increase in the redband trout population due to dam 

removal.  EIS/EIR at 3.3-127.  Redband trout are a major predator of juvenile salmon.  Because 

of that, the Chinook salmon Expert Panel found that predation from increased redband trout 

population could have the effect of “reducing or cancelling” the benefits to salmon that the 

EIS/EIR claims will result from increasing salmon access to habitat.  Chinook Expert Panel 

Report at 17.  In a major failing, the EIS/EIR ignores the impact of increased redband trout 

predation on any potential increase in salmon populations, notwithstanding the fact that DOI’s 

expert panel concluded such predation could cancel the alleged benefits of dam removal for 

salmon.  And recall that the sole justification for the Proposed Action is to benefit salmon.   

e. Thermal Refugia 

For many issues affecting coho salmon spawning success and survival, the Coho and 

Steelhead Expert Panel found we simply do not have enough information to reach any 
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conclusion as to whether the Proposed Action will benefit salmon.  Regarding the effects of 

providing thermal refugia on the productivity, capacity, and habitat connectivity for coho, the 

Expert Panel found the Proposed Action “will likely” increase the availability of thermal refugia 

but the extent to which that will benefit the productivity of coho salmon “is not known.”  Coho 

and Steelhead Expert Panel Report at 43. 

f. Ecosystem Function 

As to improving natural ecosystem functions, the Expert Panel found there “is 

insufficient information available” to answer how the Proposed Action compares to the status 

quo.  Id. at 51.   

g. Disease 

Regarding how the Proposed Action differs from the status quo with respect to the 

incidence and impact of disease, the Expert Panel concluded “[t]he information available is 

insufficient to determine the net overall effects of the Proposed Action.”  Id. at 51.  However, the 

Expert Panel notes that a “possible consequence” of dam removal will be to spread fish borne 

disease upstream of the removed dams which now act as a barrier.  Id. at 53-54.  Not only may 

the geographic range of the disease expand, but, as discussed in Parts II.C.2.b and II.C, the 

EIS/EIR admits the Proposed Action will make the disease problem worse by increasing the 

habitat for disease carrying worms.   

h. Food Availability 

The Expert Panel notes the potential for coho to gain access to additional habitat means 

increased competition for food in those habitats.  However, according to the Expert Panel, “the 

food aspects of ecosystem function ... have not been rigorously analyzed to date.”  Id. at 51.  In 

other words, the EIS/EIR has failed to consider a critical environmental issue, interspecies 

interactions.  As noted above regarding redband trout predation, these interspecies interactions, 
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ignored in the EIS/EIR, have the potential to negate the benefits the EIS/EIR asserts will flow 

from dam removal.   

i. Conclusion 

The EIS/EIR fails to meet even the minimum standards for acceptable NEPA or CEQA 

analysis.  At the outset, reliance on the Coho and Steelhead Expert Panel Report is misplaced 

because the EIS/EIR mischaracterizes the Expert Panel’s conclusions.  While the EIS/EIR claims 

the Expert Panel validates the conclusion that dam removal “would result” in a modest increase 

in coho populations, the Expert Panel actually said there is a “low likelihood” of any such 

increases.  Coho and Steelhead Expert Panel Report at ii.  In fact, the Panel said the difference 

between the status quo and the Proposed Action “is expected to be small....”  Id.   

Equally important, the Expert Panel repeatedly affirms that so much information is 

missing, information essential for proper analysis, that no meaningful conclusions can be made 

about the alleged benefits of dam removal.  In a biting criticism, the Panel notes that its 

“statements are no substitute for further scientific investigation” and cautions that “its statements 

not be used in lieu of doing the necessary and feasible data collection, analyses, and 

modeling....”  Id. at i.  Indeed, the Expert Panel concludes that what is needed is “scientific 

analysis of solid data.”  Id. at iii.  The inescapable conclusion is that the EIS/EIR, based on the 

same information as was before the Expert Panel, is so devoid of the necessary facts and analysis 

that reliance on the EIS/EIR as an adequate environmental analysis is arbitrary and capricious.   

It is also important to step back and to look at the larger picture.  The facts are that the 

Expert Panel convened by DOI to examine the impact of the Proposed Action on coho salmon 

rejected the fundamental premise advanced to support the Proposed Action.  The EIS/EIR states 

the need for dam removal is to restore salmonid fisheries.  With respect to coho salmon, the 
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Expert Panel concluded the Proposed Action will not even adequately protect the resource, let 

alone the fisheries.   

Any reliance on the Expert Panel to justify the Proposed Action is misplaced for another 

significant reason.  Although the EIS/EIR identifies five alternatives, the Expert Panel was told 

to ignore three.  One need look no farther than the title of the Expert Panel Report:  “Scientific 

Assessment of Two Dam Removal Alternatives on Coho Salmon and Steelhead.”  The Report 

states unequivocally that the Panel was asked to evaluate only “two alternative scenarios,” the 

status quo and dam removal.  Id. at 1.  Other alternatives, such as Alternative 4, were cast aside.  

Yet, the EIS/EIR relies on the Expert Panel as validating DOI’s view that the Preferred 

Alternative of dam removal is superior to all other alternatives as to coho salmon.  That reliance 

is misplaced because the Expert Panel examined only two of the five alternatives.   

2. Chinook Salmon 

Chinook salmon is the second salmon species whose restoration is used to justify the 

Proposed Action.  The EIS/EIR concludes that dam removal, combined with actions to be taken 

under the KBRA, will increase median annual production of adult Chinook salmon by 81.4%.  

EIS/EIR, Summary of Key Conclusions.  To support this claim, the EIS/EIR turns to the Expert 

Panel appointed by DOI to evaluate the impact of the Proposed Action on Chinook salmon.  The 

EIS/EIR characterizes the Expert Panel as finding that the Proposed Action will be a “major” 

step forward that will provide a “substantial increase in the abundance of naturally spawned 

Klamath River Chinook salmon....”  EIS/EIR at 3.3-94.   

As was the case with the Coho Salmon Expert Panel, the EIS/EIR misstates what the 

Chinook Expert Panel said.  Regarding the alleged “substantial” increase in Chinook salmon, the 

Expert Panel defined the term “substantial” somewhat differently than what is represented in the 

EIS/EIR.  What the Panel actually said is “[t]he term ‘substantial’ should be understood here to 
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mean a number of fish that contributes more than a trivial amount to the population.”  Chinook 

Salmon Expert Panel Report at 7, n.3.  The Panel then said they expected a possible total 

increase of just 10% in the average number of natural spawners.  Id.  This is several orders of 

magnitude below the 81.4% increase claimed in the EIS/EIR.  Equally important, the Expert 

Panel stated that the possibility of gains actually equaling 10%, an amount 72% less than that 

claimed in the EIS/EIR, is itself questionable.  The Expert Panel states it is not suggesting that a 

10% number “is a likely increase or a minimum increase that is expected.”  Id.  That is because 

“the nature of the uncertainties precludes attaching a probability” to any prediction.  Id. at 7.   

Not only does the Expert Panel not say what the EIS/EIR claims it says, but the Expert 

Panel disputes the conclusions in the EIS/EIR about the percentage increase in Chinook salmon 

populations.  That the Expert Panel rejects DOI’s position about the benefits of the Proposed 

Action for Chinook salmon is made abundantly clear by examining what the Expert Panel 

actually said as to the impact of dam removal on nine factors the Expert Panel said must be 

addressed if there are to be gains in Chinook salmon numbers.  An analysis of the actual effects 

of dam removal on each of those factors shows just how tenuous, and incorrect, are the claims in 

the EIS/EIR. 

a. Water Quality 

The first of the nine factors is water quality.  Here, the Expert Panel notes that any benefit 

of the Proposed Action in reducing nutrient loads and thermal inputs could occur only “if” the 

KBRA provides otherwise unavailable funding for the implementation of Total Maximum Daily 

Loads (“TMDL”).  Chinook Expert Panel Report at 9.  Given today’s federal budget climate, that 

is a major, and perhaps insurmountable, “if.”  Moreover, the Expert Panel found that “the major 

Proposed Actions” in the KBRA for addressing water quality “are unlikely to provide substantial 

improvements in water quality....”  Id.  Why is it “unlikely”?  Because “the magnitude of the 



30 

proposed solutions may not match the scope and extent of the water quality problem.”  Id. at 10.  

For example, the principal KBRA proposed actions to reduce nutrient loads, wetland 

rehabilitation and riparian vegetation to capture nutrients, would require the creation of 18,000 

hectares (44,479 acres) of wetlands, 78% of the area of the Upper Klamath Lake or about 40% of 

the entire area of irrigated agriculture in the Upper Klamath Lake basin.  The Expert Panel 

concludes this as simply not feasible.  Id. at 11.  This conclusion finds significant support in the 

EIS/EIR which admits that dam removal, when coupled with the planned restoration efforts, will 

result in a gain of only “approximately 184 acres” of riparian habitat.  EIS/EIR at 3.3-56.   

Not only is the proposed mitigation likely to be ineffectual but, as noted above in Parts 

II.C.1.c and II.G.2, the EIS/EIR admits that dam removal will actually increase harmful nutrient 

loads, making the water quality problem worse, not better.   

The Expert Panel found that after controlling nutrient loads, the next major water quality 

issue is high water temperatures.  As to the likelihood of controlling water temperatures through 

the KBRA’s proposed actions, the Expert Panel concluded that it too “seems infeasible.”  

Chinook Expert Panel Report at 11.   

In other words, as to water quality, the first critical component for improving Chinook 

spawning, even “if” the KBRA is 100% funded, the benefits of the Proposed Action are 

“unlikely” to be large because the actions proposed in the KBRA are not feasible.  More 

importantly, the Proposed Action will make the problem worse.  As the EIS/EIR admits:  “The 

Proposed Action ... would result in increases in nutrient loads; ... this impact would be significant 

and unavoidable.”  EIS/EIR at 5-100.  This finding is somewhat inconsistent with the EIS/EIR 

statement that the Expert Panel determined the Proposed Action would be a “major” step forward 

for Chinook salmon abundance.   
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b. Disease 

Disease is the second major factor that must be addressed to increase Chinook numbers.  

The Expert Panel noted that the “overall success” of the Proposed Action for Chinook salmon 

hinges “to a large degree” on disease reduction.  Chinook Expert Panel Report at 13.  As to how 

the Proposed Action would address this factor, the Panel concluded that “uncertainty about these 

aspects is very high.”  Id.  Uncertainty is high not only because the proponents of dam removal 

have not done the necessary research to permit true analysis, but also because a reduction in the 

food supply for disease causing worms “seems like a remote possibility.”  Id.  In fact, the 

population of disease causing worms is likely to increase because the EIS/EIR admits the river 

algae (periphyton) biomass will increase under the Proposed Action largely due to increases in 

nutrient loads.  See Part II.D of these Comments.  A significant component of this river algae is 

the species Cladophora which provides important habitat for the worms that are host to fish 

killing parasites.  EIS/EIR at 3.4-5 and 3.4-8.  Thus, the net result of the Proposed Action is to 

increase the habitat for, and the population of, disease carrying worms.   

Uncertainty, the absence of necessary research, a remote possibility of progress, and 

increasing the habitat for disease carrying worms do not sound like statements that comport with 

the EIS/EIR claim of a “major” step forward under the Proposed Action.  In fact, the Expert 

Panel found that a possible outcome of dam removal is that the disease issue, now made worse, 

will simply move upstream to other areas where spawning aggregations occur.  Id. at 13.  This 

concern was echoed by the Coho and Steelhead Expert Panel Report which also reported that 

dam removal could simply “spread infection upstream of the dams....”  Coho and Steelhead 

Expert Panel Report at 53.   



32 

c. Colonization 

The Chinook Expert Panel’s treatment of the other key factors for improving Chinook 

spawning numbers is equally critical of the EIS/EIR conclusions.  As to the third factor, the 

actual ability of Chinook salmon to colonize the Upper Klamath Basin, the Expert Panel notes 

that Chinook salmon migration is influenced by low dissolved oxygen.  Chinook Expert Panel 

Report at 14.  Reviewing the Proposed Action, including the KBRA, the Expert Panel concludes 

it is “uncertain” if the low oxygen problem in the Klamath River can be improved and, 

“[w]ithout solving the water quality problems, a fully self-sustaining run of fall Chinook salmon 

to the upper basin is unlikely.”  Id. at 14-15.  Recall that the Expert Panel found it “unlikely” the 

Proposed Action will successfully address the water quality problems and the EIS/EIR admits 

the Proposed Action will make existing water quality problems worse, and fails to analyze the 

degree to which it will impede the habitat and water quality improvements that would otherwise 

result from implementation of the Foreseeable Restoration Measures. 

d. Harvest Levels 

Regarding the fourth factor, impact of fishery harvests, while the EIS/EIR projects an 

increase in harvest opportunities, the Expert Panel said “harvest levels may need to be reduced 

for at least several years” in order to permit the measures in the Proposed Action to take effect.  

Id. at 16.  Whether these harvests can ever be increased seems to depend on the success of the 

Proposed Action in improving water quality (“unlikely,” “infeasible”), controlling disease (“a 

remote possibility”), and re-colonization of the Upper Klamath Basin (“unlikely”). 

While the EIS/EIR predicts increased harvest levels approximating 50%, the Expert Panel 

says harvest levels may need to be reduced.  Equally important, returning harvest levels to 

current rates, or expanding them, depends on a series of “unlikely” events and “remote” 

possibilities. 
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e. Other Factors 

Regarding the fifth factor that must be addressed to increase Chinook numbers, the 

intermixing of natural and hatchery fish, the Expert Panel notes the proposed closure of Iron 

Gate Hatchery eight years after dam removal “could” increase the survival rate of naturally 

spawning Chinook by eliminating interbreeding.  Id. at 17.  However, in a related matter, the 

impact on commercial and recreational harvest levels of eliminating the hatchery is never 

analyzed in the EIS/EIR. 

The sixth factor that must be addressed to increase Chinook salmon populations is the 

negative impact on juvenile Chinook caused by redband trout predation.  Recall the statement by 

the Expert Panel that the Proposed Action is projected to increase redband trout populations and 

that a larger redband trout population means increased predation on juvenile salmon.  This is a 

critical point not only for Chinook salmon but also for coho salmon.  In fact, the Chinook Expert 

Panel concluded increased redband predation could have the effect of “reducing or cancelling the 

benefits to Chinook salmon due to expansion of habitat.”  Id. at 17.  In other words, the claims in 

the EIS/EIR about the advantages of new salmonid habitat could be moot because of trout 

predation on salmon.  Conspicuously absent from the EIS/EIR is any analysis of the effects of 

changes in interspecies interactions that will result from the Proposed Action.  Instead, the 

EIS/EIR inappropriately and incorrectly treats each species as an independent silo – ignoring the 

issue of redband trout predation.   

As to the effects of climate change, the seventh factor, the Expert Panel can only point to 

unknown impacts.  Id. at 18-19.  However, regarding the next factor, the impact of changed river 

flows, the Expert Panel saw positive and negative impacts, concluding the “net effect ... is 

unknown.”  Id. at 20.  However, as noted in Part II.C.1.b above, the Proposed Action will likely 

make the problem of high water temperatures worse.   
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Finally, as to sediment loading, the ninth factor, and a factor discussed in more detail in 

the coho salmon section above, the Expert Panel noted dam removal will involve the release of 

“considerable amounts of sand” which may “reduce the quality of some spawning habitat.”  

Further, “it is likely to take more than a decade” for these effects to be reversed and it is possible 

the fall Chinook run could be “overwhelmed” for some period.  Id. at 21.  The EIS/EIR fails to 

account for this possibility.  And recall that the Expert Panel’s analysis was based on estimates 

of sediment releases that were abysmally low.  In fact, the Expert Panel assumed sediment 

releases that are only any small fraction of the amount that will be released in the first year 

along.  See Part II.C.1.a.  If the amount of sediment release on which the Expert Panel based its 

finding that Chinook salmon could be “overwhelmed” for some period of time is only a fraction, 

11.3%, of the actual number, then the inescapable conclusion is Chinook salmon will be 

overwhelmed – and the EIS/EIR fails to consider, let alone analyze, the true impact of sediment 

release on these salmon.   

f. Conclusion 

A careful review of the analysis in the Chinook Salmon Expert Panel Report belies the 

statements in the EIS/EIR that the Proposed Action will be a “major” improvement causing 

“substantial” gains in Chinook salmon populations.  Not only does the Expert Panel say that by 

“substantial” it means an increase that is “more than a trivial amount,” but the Expert Panel 

estimates the “possible” Chinook salmon population increase to be on the order of 10%, far less 

than the 81.4% claimed in the EIS/EIR.  Equally important, the Expert Panel states that even this 

number is uncertain because the “uncertainty about the likely outcomes of the Proposed Action is 

large....”  Chinook Expert Panel Report at 21.  The uncertainty is large because the Expert 

Panel’s assessment of the effect of the Proposed Action on the nine elements necessary to 

improve Chinook salmon numbers revealed that the effect of the Proposed Action on these nine 
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factors is “unknown,” “unlikely,” and “remote.”  Further, in some cases such as water quality the 

Proposed Action makes the problem worse.  Equally important, because of the increased 

predation of redband trout on salmon, it is possible that the alleged advantages of the Proposed 

Action for salmon will be moot, or even negative.  All of this caused the Expert Panel to call the 

Proposed Action as to Chinook salmon “an experiment.”  Id. at 22.  Recalling that the need for 

the Proposed Action stated in the EIS/EIR is to restore salmonid populations, the Expert Panel 

established by DOI clearly rejects the premise that the Proposed Action will achieve that 

objective.   

Finally, as was the case with the coho review panel, the Chinook review panel was asked 

to evaluate only two alternatives, the status quo and dam removal.  Id. at 4.  The other 

alternatives were never analyzed, a clear violation of the purpose and intent of NEPA and 

CEQA.   

3. Steelhead Trout 

The same panel of experts that examined the effects of the Proposed Action on coho 

salmon examined its effects on steelhead trout.  That analysis is contained in the same report 

covering coho salmon.  The conclusions of the Coho and Steelhead Expert Panel regarding coho 

salmon discussed above apply with equal force regarding steelhead and need not be repeated 

here.  Therefore, this section will focus only on the unique steelhead findings not common to 

coho salmon. 

Recall the Expert Panel concluded that the difference between the Proposed Action and 

the status quo regarding coho salmon “is expected to be small....”  Coho and Steelhead Expert 

Panel Report at ii.  For steelhead, the Expert Panel said it was more optimistic the Proposed 

Action “could” result in larger numbers.  Id.  However, “could” is far different than “would.”  

The claim in the EIS/EIR that the Expert Panel concluded the Proposed Action “would” result in 
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increased steelhead numbers is inconsistent with what the Expert Panel actually said.  EIS/EIR at 

3.3-112.   

The EIS/EIR states the steelhead population will increase because “steelhead would be 

able to access a substantial extent of new habitat....”  Id.  However, the Expert Panel did not 

characterize any newly available habitat as “substantial.”  Instead, the experts said dam removal 

would allow for only “a small extension (likely 10-20 percent) of spawning and rearing” habitat.  

Coho and Steelhead Expert Panel Report at 18.  See also id. at 40.  As to the actual effect of this 

new habitat availability on steelhead numbers, the Expert Panel stated the “information is 

currently insufficient for providing quantitative estimates.”  Id.   

Equally important, the Expert Panel said any positive benefits from increased access to 

habitat depend on whether steelhead “can successfully complete their life cycles.”  Id. at 41.  

One of the factors inhibiting life cycle completion is predation by other fish.  Id. at 42.  As noted 

above, predation by an expanding redband trout population is a serious problem ignored in the 

EIS/EIR.  This is a significant failure of analysis in the EIS/EIR because, as the Expert Panels 

noted, predation arising from interspecies conflicts could cancel the alleged benefits of the 

Proposed Action.  See Part II.C.1.d.  Further, the Coho and Steelhead Expert Panel found that 

habitat expansion raises important issues of competition for food and space and these aspects of 

ecosystem competition “have not been rigorously analyzed to date.”  Coho and Steelhead Expert 

Panel Report at 51.   

The Expert Panel then found that the short-term effects of sediment release from dam 

removal would be “especially injurious” to adult steelhead.  Id.  In considering this assessment of 

the adverse impacts of sediment, recall that this Expert Panel assumed an amount of sediment 

release that is 30% less than that identified by the Chinook Expert Panel.  Id. at 18.  And recall as 
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discussed in Part II.C.1.a that both of these estimates of sediment release are off by thousands of 

percent.   

Even with the grossly understated impacts of sediment release on steelhead, the EIS/EIR 

admits that under the most likely to occur scenario up to 36% mortality is predicted for winter 

run adult steelhead as a result of dam removal.  EIS/EIR at 3.3-113.  Moreover, the EIS/EIR 

predicts that the most likely scenario from dam removal will result in up to 52% mortality for 

one and two year old juveniles in the mainstem Klamath River.  Id.  Given that the EIS/EIR 

understates the amount and impact of sediment release, even the worst case scenario where the 

EIS/EIR predicts 71% mortality for adult steelhead and for one and two year old juveniles, 

understates the reality.  Id. at 3.3-118.  These numbers do not comport with the alleged beneficial 

effects of dam removal.   

Finally, the Coho and Steelhead Expert Panel confirms that the information relied on in 

the EIS/EIR is simply too incomplete to be the basis for informed decision making.  For 

example, the Panel concludes that the extent to which thermal refugia will benefit steelhead “is 

not known.”  Coho and Steelhead Expert Panel Report at 43.  Similarly, improved habitat 

conditions may occur for steelhead but the “net effects on abundance are unknown.”  Id. at 46. 

Once again, the benefits of dam removal claimed to exist in the EIS/EIR are not 

substantiated by the Expert Panel or even by the EIS/EIR.  And once again, the Expert Panel was 

told to examine the environmental effects of only two of the five alternatives identified in the 

EIS/EIR.   

4. Redband Trout 

The EIS/EIR states the Proposed Action will expand the total distribution of redband 

trout.  EIS/EIR, Summary of Key Conclusions.  For support, the EIS/EIR turns to yet another 

expert panel report titled Klamath River Expert Panel, Final Report, Scientific Assessment of 
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Two Dam Removal Alternatives on Resident Fish, April 10, 2011 (“Resident Fish Expert Panel 

Report”).  The EIS/EIR characterizes this Expert Panel as concluding redband trout abundance 

“could increase significantly” under the Proposed Action because “the habitat improvements 

associated with KBRA implementation, including water quality and quantity and riparian 

corridor improvements and protection, are anticipated to increase trout productivity....”  EIS/EIR 

at 3.3-127. 

On this point, recall that the Chinook Expert Panel fully addressed the issues of water 

quality and riparian corridor improvements.  That panel determined the actions proposed in the 

KBRA to improve water quality are “unlikely to provide substantial improvements in water 

quality....”  Chinook Expert Panel Report at 9.  As to riparian corridor improvements, the 

Chinook Expert Panel found the KBRA plan is not feasible.  Id. at 11.  Also recall, as discussed 

in Part II.C.1.c of these Comments, the EIS/EIR admits the Proposed Action will make existing 

water quality problems worse.  The bases set forth in the EIS/EIR for concluding the Proposed 

Action will significantly increase the trout population are without support.   

The Resident Fish Expert Panel added its own criticism about assertions of improved 

habitat for redband trout.  This Expert Panel agreed dam removal will increase free-flowing 

water habitat by 43 miles.  Resident Fish Expert Panel Report at 77.  However, in considering 

whether this will make any real difference to redband trout, the Panel found the “quality of this 

habitat ... has not been carefully evaluated.”  Id.  In other words, we simply do not know.  

Moreover, from what we do know, the quality of these 43 miles is suspect because 22-23 miles 

are now under reservoirs, four miles have been adversely affected by dewatered flows, and 17 

miles have been adversely affected by daily fluctuating flows.  Id.   
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In sum, the impact of the Proposed Action on redband trout is not known because the 

EIS/EIR has not done the required analyses.  What we do know says habitat improvements are 

unlikely and not feasible.  The basis upon which the EIS/EIR concludes there will be significant 

increases in the redband trout population is without foundation.  The EIS/EIR provides no 

reasonable basis to evaluate the effects of the Proposed Action, let alone conclude that the effects 

will be positive.  However, as discussed above, if the EIS/EIR is correct about redband trout 

population increases, the implications for salmon under the Proposed Action are extraordinarily 

significant because trout predation of salmon could cancel all of the benefits to salmon alleged to 

exist because of dam removal.   

5. Lost River Sucker and Shortnose Sucker 

The Lost River sucker and the shortnose sucker are listed as endangered under the ESA.  

53 Fed. Reg. 27,130 (July 18, 1988).  They are also listed as endangered under the California 

Endangered Species Act.  These two sucker species are found primarily in lakes upstream of the 

dam removal sites and the majority of spawning occurs in tributaries above those lakes.  Resident 

Fish Expert Panel Report at 9.  Therefore, the EIS/EIR concludes that the difference in habitat 

value between the status quo and the Proposed Action “would not be substantive.”  EIS/EIR at 

3.3-126.  The Resident Species Expert Panel confirms this assessment stating “[d]am removal is 

not likely to change this species’ range and abundance....”  Resident Species Expert Panel Report 

at 66. 

6. Green Sturgeon 

The southern green sturgeon is classified as threatened under the ESA.  71 Fed. Reg. 

52,300 (Oct. 9, 2009).  The EIS/EIR concludes southern green sturgeon “are not expected to be 

affected by the Proposed Action.”  EIS/EIR at 3.3-123.  The northern green sturgeon also “would 

not be affected by the Proposed Action....”  Id.   
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7. Bull Trout 

Bull trout are listed as threatened under the ESA.  64 Fed. Reg. 58,910 (April 8, 1999).  

The best the EIS/EIR can say is that the Proposed Action offers some “promise” for increasing 

bull trout abundance.  EIS/EIR 3.3-129.  However, recall that the EIS/EIR claims the Chinook 

salmon population will experience an 81.4% increase.  EIS/EIR, Summary of Key Conclusions.  

Recall also the EIS/EIR states dam removal will increase steelhead numbers.  EIS/EIR at 3.3-

112.  These are significant statements because the EIS/EIR admits that Chinook salmon and 

steelhead prey on bull trout fry and juveniles.  Id. at 4-70.  There is no analysis in the EIS/EIR of 

the effects of this increased predation.  If the EIS/EIR is correct as to the population growth of 

Chinook salmon and steelhead, then the conclusion in the EIS/EIR that dam removal offers some 

“promise” for the bull trout is not supportable without explanatory analysis – of which there is 

none.   

8. Lamprey 

The EIS/EIR states “the Proposed Action could increase Pacific lamprey production by 

up to 14 percent.”  Id. at 3.3-120, citing the Lamprey Expert Panel Report.  What the Expert 

Panel actually said as to the Upper Klamath was:  “Since very little is known about the biology 

or habitat requirements for the freshwater-resident species in the upper Klamath River Basin, it is 

difficult to predict whether there would be a significant change in the habitat capacity for these 

species with dam removal.”  Lamprey Expert Panel Report at 31.   

As to the overall Klamath River system, the Expert Panel states the habitat capacity for 

Pacific lamprey is predicted to increase 14%.  Id. at 32.  The EIS/EIR then assumes a 14% 

increase in habitat capacity automatically translates to a 14% increase in numbers, an assumption 

that is suspect because, as noted above, the quality of that habitat has not been evaluated.  

Indeed, the Expert Panel found that the extent to which lamprey can use any increased habitat 



41 

depends on whether lamprey can actually colonize new habitat areas.  Id.  In yet another 

conspicuous failure of NEPA and CEQA compliance, the EIS/EIR contains no analysis of 

whether this will, in fact, happen.  The EIS/EIR just assumes it will happen.   

In that regard, it is interesting to note that the habitat condition that could make the 

Proposed Action favorable to lamprey is an increase in fine silt/sand in the river bottom.  Id. at 

15, EIS/EIR at 3.3-120.  However, those things that may help lamprey, i.e., increased 

sedimentation, are not so helpful to salmonids and trout.  While the EIS/EIR seeks to downplay 

the size and duration of the adverse effects of sedimentation on coho salmon, Chinook salmon, 

and various species of trout, the Lamprey Expert Panel notes it is “reasonable to expect that this 

fine-grained sediment will be remobilized over a period ranging from years to decades.”  

Lamprey Expert Panel Report at 33.  The long-term prospect is for “an increase of approximately 

127,000 tons per year of fine sediment” as a result of dam removal.  Id.  This may be helpful to 

lamprey but it is not helpful to salmon and trout species for which siltation has a detrimental 

impact on spawning grounds.  And this number significantly understates the amount of sediment 

that will actually be released into the river.   

9. Fish Interactions in the River 

The EIS/EIR treats each species discussed above as if it is the only occupant of the 

ecosystem.  The EIS/EIR chooses to ignore the fact that these various species share the same 

habitat, compete for the same space and food, and prey on each other.  As a result, the EIS/EIR 

fails to examine the extent to which these ecosystem interrelationships change its already 

questionable assertions regarding the alleged benefits stemming from the Proposed Action.   

For example, the EIS/EIR is devoid of any analysis regarding the effect of the Proposed 

Action on resident native fish.  The Resident Fish Expert Panel noted there are 16 such species 

that may benefit from the Proposed Action.  Resident Species Expert Panel Report at 64.  The 
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impacts of increasing the numbers of 16 different species and of the resulting predator prey 

relationships are totally ignored in the EIS/EIR.  As the Chinook Expert Panel noted, predation 

by an increased redband trout population could cancel the benefits to Chinook salmon claimed 

for the Proposed Action.  Chinook Expert Panel Report at 17.  Although redband trout is not one 

of the 16 resident species referenced in this section, the same predation issues exist as to resident 

species.  Not only has the EIS/EIR failed to examine the ecosystem impacts of a possibly 

increased population of 16 resident species, but, as discussed above, it has also ignored the 

ecosystem impacts of an enlarged redband trout population. 

The absence of any analysis of these interspecies interactions is a conspicuous failure in 

the EIS/EIR.  The Chinook Expert Panel clearly identified this failure stating that the 

overarching and controlling assumption in the EIS/EIR is that interspecies “interactions are less 

important” than the single species direct effects of dam removal.  Chinook Expert Panel Report 

at 27.  In a telling comment, the Expert Panel states it “does not know if this is true.”  Id.  

Nevertheless, the EIS/EIR persists with its single species, silo, analytical approach even though 

“[u]nder the Proposed Action all of the fish species would overlap with all others at some part of 

their life cycles, and some of them use similar habitat.”  Id.  The Panel recommended that “a 

specific analysis be conducted ... to investigate whether trade-offs or synergies may exist among 

the various species likely to be affected by the Proposed Action.”  Id.  In a total failure of 

common sense and analysis, the EIS/EIR ignores the fact that species share, and interact in, the 

same ecosystem.  By itself, the failure to consider this environmental effect renders the EIS/EIR 

inadequate.   

A related issue, also not addressed in the EIS/EIR, is the management requirements for 

ESA protected species and how those requirements affect the claimed benefits of the Proposed 
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Action.  For example, the Chinook Expert Panel noted that a petition has been filed to list the 

Klamath Spring Chinook salmon under the ESA.  The Panel asserted such a listing would be 

“particularly problematic in the case of Lost River and shortnose suckers ... versus Chinook 

salmon ... the former would benefit from higher [Upper Klamath Lake] water levels and the latter 

would benefit from increased flows.”  Chinook Expert Panel Report at 26.  Regardless of 

whether there is an ESA listing for spring Chinook, the issue of the competing needs of different 

species continues to exist.  Further illustrating this problem, the Chinook Expert Panel found that 

the “current Biological Opinion [for protected suckers] may reserve more water for suckers than 

that offered under KBRA.”  Id.  The EIS/EIR cannot ignore such issues, particularly when they 

involve ESA protected species.   

Similarly, the EIS/EIR states that implementing the Proposed Action will allow Chinook 

salmon and steelhead to have access to areas designated as critical habitat for the threatened bull 

trout.  These are areas that Chinook and steelhead have not been able to access since the 

completion of the Copco 1 Dam in 1981.  EIS/EIR at 4-70.  The EIS/EIR then admits Chinook 

salmon and steelhead are likely to prey upon bull trout fry and juveniles in new habitat areas 

after the dams are removed, and vice versa.  Id.  There is no analysis in the EIS/EIR of the 

effects of this predation on the threatened bull trout, a significant omission given the EIS/EIR 

claims an 81.4% increase in the adult Chinook salmon population and an increase in steelhead 

numbers.  EIS/EIR, Summary of Key Conclusions and at 3.3-112.  If the EIS/EIR is correct, then 

the impacts on the threatened bull trout of this interspecies interaction cannot be dismissed with 

the statement “these species co-evolved in the watershed together and it is anticipated that they 

would be able to co-exist in the future.”  EIS/EIR at 4-70.  While these species may have evolved 

together in a different era and in a different ecosystem, the EIS/EIR ignores the fact that the 
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ecosystem has changed since that era – and the Proposed Action will change it again.  The 

EIS/EIR incorrectly assumes the evolutionary past will somehow once again come into 

existence.  That conclusion has no support in reality.  The EIS/EIR inappropriately ignores this 

interspecies interaction – an interaction of particular note since bull trout is a threatened species.   

Another key ecosystem conflict ignored in the EIS/EIR is the relationship between 

worms that carry fish killing parasites and the claimed increases in fish populations.  As 

discussed above, increases in salmon populations hinge “to a large degree” on the ability to 

control fish disease.  Chinook Expert Panel Report at 13.  Yet, the EIS/EIR admits the Proposed 

Action will increase nutrient loads, which increases river algae populations, which increases the 

habitat and numbers of worms that host fish killing parasites and disease.  EIS/EIR at 3.4-17, 

3.2-101, 3.2-102, 3.4-5, 3.4-8.  The effects of this ecosystem impact are ignored in the EIS/EIR.   

Commenting on all such interspecies conflicts, the Chinook Expert Panel noted that 

“[r]esolving such potential conflicts may trump or substantially alter agreements developed 

under the Proposed Action....”  Chinook Expert Panel Report at 26.  Despite the possibility that 

these interspecies conflicts may trump the benefits claimed for the Proposed Action, the EIS/EIR 

is devoid of any analysis of interspecies interactions.   

10. Other River Species 

The analysis of the impact of dam removal on other river species is equally deficient.  For 

example, as to freshwater mussels the EIS/EIR states high sediment concentrations “for more 

than 4- to 5- day periods within the mainstem Klamath River … might result in substantial 

mortality.”  EIS/EIR at 3.3-131.  The EIS/EIR goes on to admit it “seems reasonable to presume 

that some percentage of Klamath River freshwater mussels buried under 0.5 to 3.0 feet of new 

sediment could not survive.”  Id. at 3.3-131.  In another section of the EIS/EIR one finds the 

admission that the sediment deposition is not expected to exceed two feet.  Id. at 3.11-22.  
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Nowhere does the EIS/EIR discuss the immediate impact of burying freshwater mussels under 

two feet of sediment.  Nowhere does the EIS/EIR discuss the long-term effects of this burial 

given that the EIS/EIR admits 4-5 days is the critical period before “substantial” mortality sets in 

and given that the EIS/EIR admits that the period of high sedimentation “would be 3 to 4 

months.”  Id. at 4-54.  Instead, the EIS/EIR simply concludes the impacts of burying freshwater 

mussels are “expected to be short-term.”  Id.  How the EIS/EIR can make such a claim in light of 

the evidence is unclear.  The reality is that freshwater mussels will be buried for an extended 

time and mortality will be “substantial.”  Yet, the EIS/EIR fails to discuss the extent, and the 

ecosystem implications, of this mortality. 

For other filter feeders, the EIS/EIR admits the sediment deposits from dam removal 

would “be expected to affect filter-feeding [benthic macroinvertebrates] in much the same 

fashion as described for freshwater mussels.”  Id. at 3.3-133.  Based on that, one would expect 

“substantial” mortality for these macroinvertebrates.  Yet, the EIS/EIR is once again devoid of 

any analysis of the extent, and the ecosystem impact, of this mortality. 

11. Estuarine and Ocean Impacts 

Repeatedly the EIS/EIR states sediment release from dam removal will not have any real 

impact on the Klamath River estuary and the aquatic species found there.  EIS/EIR at 3.3-110 

(“The Proposed Action is not expected to … affect coho salmon estuarine habitat.  Sediment … 

would likely not extend downstream to the estuary.”); at 3.3-99 (“The Proposed Action would 

not …. affect estuarine habitat used by fall-run Chinook.”); at 3.3-118 (“The Proposed Action is 

not expected to … affect steelhead estuarine habitat....  Sediment … would likely not extend 

downstream to the estuary.”); at 3.3-130 (“The Proposed Action is not likely to … affect 

estuarine habitat .… [S]ediment … resulting from the Proposed Action would likely not extend 

downstream to the estuary.”) 
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There are two problems with this no impact conclusion.  First, if the EIS/EIR is correct, 

then virtually all of the 3,540,000 tons of sediment released in the first year after dam removal, 

plus all the remaining sediment that will be released, will stay in the river.  See Part II.C.1.a.  The 

EIS/EIR fails to explain how leaving millions of tons of sediment in the river, coupled with the 

statement in the EIS/EIR that salmon need spawning areas that are “relatively free” of sediment, 

is consistent with the conclusions in the EIS/EIR that dam removal will help salmon or other fish 

that need sediment free spawning areas.  Equally important for NEPA and CEQA compliance, 

the EIS/EIR fails to examine the overall ecosystem impacts of leaving 3,540,000 tons of 

sediment in the river.   

This leads to the second problem with the many statements in the EIS/EIR that no 

sediment will reach the estuary and, therefore, the EIS/EIR need not examine estuarine impacts – 

which it did not.  The problem is that these statements are contradicted by other statements in the 

EIS/EIR.  The EIS/EIR states “the released sediment would likely exceed the carrying capacity 

of the river during some water year types, and it would result in sedimentation … [in] the 

Klamath River estuary.”  EIS/EIR at 3.11-20.  At another point, the EIS/EIR states that 

“[essential fish habitat] in the estuary could be affected by elevated turbidity from sediment 

releases....”  Id. at 4-72.  The EIS/EIR also states there will be suspended sediment in the estuary 

for up to two years.  EIS/EIR at ES28.  Thus, the EIS/EIR contradicts its many earlier statements 

quoted above that sediment from dam release will not reach the estuary with almost as many 

statements that sediments will reach the estuary.  But the contradictions continue.   

The EIS/EIR also asserts that any sediment deposition in the river “would be flushed 

downstream during high-flow events.  Any settling or sedimentation … is expected to be 

minimal and short-lived.  Further … there is no sandbar within the mouth of the Klamath River 
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itself; rather the sandbar is located offshore.  As a result, the majority of the suspended sediment 

load from the river is carried out to sea and does not remain in the estuary itself.”  Id. at 3.11-21.  

The principal problem with the preceding quote is that it is factually incorrect.  There is a rather 

large sandbar at the mouth of the Klamath River.  Figure 1 attached to these Comments shows 

that several large sandbars exist within the river near its mouth.  Moreover, a large spit of 

sediment is located directly along the coast, substantially blocking the majority of the Klamath 

River estuary.   

Thus, we have multiple statements that “sediment … would likely not extend 

downstream to the estuary,” meaning it stays in the river, followed by statements that there will 

be sediment deposits in the estuary, followed by statements that because of the absence of a 

sandbar at the mouth of the Klamath River the “majority” of the sediment will wash into the 

ocean and not stay in the estuary.  So, which is it?  The answer is we do not know.  No decision 

maker can make an informed decision based on such inconsistent and poor analysis.  There can 

be no “hard look” because the EIS/EIR cannot tell us what we are looking at. 

If there is sediment deposition in the estuary, the inadequacy of the EIS/EIR becomes 

even more pronounced.  The EIS/EIR has not one shred of analysis regarding the impacts of 

sediment deposit on species that spend all or some of their life cycle in estuarine habitat.  For 

example, the federally listed eulachon (threatened) and the state listed longfin smelt (threatened) 

generally occur within 8 miles of the coast in the estuary.  Id. at 3.3-129 and 3.3-130.  

Anadromous species such as salmon also move through the estuary.  Further, the estuary has 

been designated as essential fish habitat for both pelagic fish and groundfish.  Id. at 3.3-93 and 

94. 
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If the sediment is going to pass through the estuary to the ocean, then we have a new 

analytical problem.  The EIS/EIR contains absolutely no analysis of the effects on the ocean and 

its resources of either the volume of the sediment that will be deposited into the ocean or of the 

contaminants in the sediment.  Not only is there no analysis that meets NEPA and CEQA 

standards, but the EIS/EIR fails to discuss how the Proposed Action complies with Executive 

Order 13547.  That Order directs federal agencies to consider the effects of their actions on the 

ocean and to ensure no adverse effects consistent with their existing statutory authorities.  The 

EIS/EIR is devoid of the required analysis.   

12. The Significance Criteria 

The EIS/EIR has categorized the adverse impacts of the Proposed Action as either 

significant or less than significant.  Effects the EIS/EIR deems beneficial are so labeled.  

EIS/EIR at 3.3-52.  However, as used in the EIS/EIR, this system of classification is meaningless 

for NEPA analysis and for the decision maker. 

The EIS/EIR states a “significant” impact is one that has a “substantial” effect.  Id. at 3.3-

52, 53.  But what constitutes a “substantial” effect?  What level of effect comprises a 

“substantial” one?  Without knowing the metric used in the EIS/EIR, there is no basis to evaluate 

the significance conclusions in the EIS/EIR.  The Chinook Expert Panel, for example, addressed 

this core definitional issue by defining the term substantial to mean an effect that is more than 

trivial.  Chinook Expert Panel Report at 7, n.3.  Since the EIS/EIR cites with approval the 

Chinook Expert Panel Report, perhaps the EIS/EIR has adopted that Panel’s definition of 

substantial.  If so, then the EIS/EIR has misapplied its own significance standard and categorized 

as less than significant many effects which are significant.  The reader and the decision maker 

are left with no standards by which to evaluate the “significance” conclusions in the EIS/EIR.   
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13. Conclusion 

The EIS/EIR states the need for the Proposed Action is to advance the restoration of 

salmonid fisheries.  DOI created four expert panels to assess the merits of the Proposed Action in 

achieving that goal, as well as in assisting other fish.   

The EIS/EIR mischaracterizes and misstates the findings and conclusions of the Expert 

Panels.  While the EIS/EIR claims the Expert Panels validated the EIS/EIR’s assertion of 

“substantial” and “major” improvements, the Expert Panels called the results of the Proposed 

Action “small,” “remotely possible,” “unlikely,” “uncertain,” and “not feasible.”  Even these 

words seem inadequate when one considers the fact that the conclusions of the EIS/EIR 

regarding sediment impacts are based on estimates of sediment release that are off by orders of 

magnitude and when the Expert Panels and the EIS/EIR admit the Proposed Action will make 

existing problems of water quality worse.   

A recurring theme in the Expert Panel Reports is that the data and analyses necessary to 

support the conclusions in the EIS/EIR have not been done.  Therefore, the actual effects of the 

Proposed Action are simply not known despite claims to the contrary in the EIS/EIR.  One 

Expert Panel, after considering this lack of data and analysis, termed the Proposed Action an 

“experiment.”   

The Expert Panels also pointed to significant flaws in what analysis has been undertaken.  

The Panels noted DOI elected to confine its analysis to the impacts of the Proposed Action on 

individual species, as if each such species exists in the ecosystem all by itself.  But these species 

compete for food and space and often prey on each other.  Changing the relative numbers and 

composition of these species changes the ecosystem.  The EIS/EIR does not analyze the effects 

of interspecies interactions even though one Expert Panel found these interspecies interactions 

could “cancel” the benefits claimed for salmon under the Proposed Action.  The EIS/EIR has not 
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taken the hard look required by NEPA nor does it meet CEQA’s information disclosure 

provisions.  In fact, the EIS/EIR has not taken any look.  Moreover, in considering the needs of 

ESA-protected species, one Expert Panel questioned whether the KBRA projects aimed at 

benefitting salmon and other species could even be undertaken given the priority needs of ESA-

listed species.   

Furthermore, the EIS/EIR fails to examine the environmental effects of releasing millions 

of tons of sediment into the river, its estuary, and the ocean.  Not only is the EIS/EIR internally 

inconsistent but is often factually wrong.  These inconsistencies and factual errors make reliance 

on the analysis in the EIS/EIR arbitrary and capricious.  Because of these errors, the analysis in 

the EIS/EIR fails to meet even the minimum standards of adequacy under NEPA and CEQA.   

Finally, in a singular failure of NEPA and CEQA analysis, the Expert Panels were 

instructed to examine the fishery impacts of only two of the five alternatives identified in the 

EIS/EIR.  Despite the resulting failure to examine all the alternatives, the EIS/EIR relies on the 

Expert Panel Reports as the basis on which the EIS/EIR can propose its preferred alternative and 

reject the other four alternatives.   

The proper NEPA and CEQA analyses have not been undertaken.  The necessary data to 

reach the conclusions made in the EIS/EIR do not exist.  What data exist do not support the 

claim in the EIS/EIR that the Proposed Action will achieve its objective of restoring salmonid 

fisheries.   

D. Algae 

Two algal communities predominate in the Klamath River Basin phytoplankton which is 

present in lakes and reservoirs and periphyton which is present in the river system.  EIS/EIR at 

3.4-2.  The EIS/EIR admits that if the Proposed Action is implemented, there would be “no 

change from existing conditions from nuisance” phytoplankton and periphyton in the upper 
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Klamath Basin upstream of the J.C. Boyle Reservoir.  Id. at 3.4-13.  The result is different within 

the Hydroelectric Reach, defined in this section of the EIS/EIR as the area from the upstream end 

of J.C. Boyle Reservoir to Iron Gate Dam, including all sections categorized as mainstem, 

bypassed, and peaking reaches and including tributaries to the Klamath River such as Jenny, 

Spencer, Slate, Shovel, and Fall Creeks.  Id. at 3.4-1.   

In the Hydroelectric Reach, the EIS/EIR concludes dam removal will eliminate the 

reservoirs that are home to phytoplankton and, therefore, these algae blooms would be very 

limited or cease to exist.  Id. at 3.4-13.  However, for periphyton, the EIS/EIR concludes the 

Proposed Action will cause “long-term increases in nuisance periphyton growth due to increases 

in available habitat” and there will “be a significant impact” from dam removal.  Id. at 3.4-15.   

Below the Hydroelectric Reach, the EIS/EIR concludes “[p]eriphyton growth could 

continue to be relatively high ... following dam removal because of continuing nutrient inputs 

from the Upper Klamath Basin....”  Id. at 3.4-17.  In that regard, the EIS/EIR admits there are 

“overall increases in absolute nutrient concentrations anticipated under the Proposed Action....”  

Id.  See also id. at 5-100 (the Proposed Action “would result in increases in nutrient inputs ... that 

could increase periphyton biomass; ... this impact would be significant and unavoidable.”).  In 

fact, the EIS/EIR states all of the various models “recognize ... that under the Proposed Action 

total nutrient concentrations in the Klamath River downstream of Iron Gate Dam would 

increase.”  Id. at 3.2-101.  One model cited in the EIS/EIR concludes that total phosphorous 

concentrations would increase 2%-12% for the June-October period.  However, total nitrogen 

concentrations would jump 37-42% June-October and 48%-55% for the middle months of July-

September.  Id. at 3.2-102.  It is these high nutrient concentrations that feed the growth of 

harmful algae, making the existing problem worse.  As the Chinook Expert Panel noted:  “There 
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is a clear conceptual relationship between nutrient loading to a water body and algal biomass....”  

Chinook Expert Panel Report at 10.   

The increase in nutrients and the corresponding increase in algae is particularly 

significant given that the stated need for dam removal is to increase salmon populations.  One of 

the key obstacles to achieving that objective is the incidence of fish disease.  Indeed, the Chinook 

salmon Expert Panel found the overall success of any program to increase salmon populations 

hinges “to a large degree” on disease reduction.  Id. at 13.  However, the EIS/EIR admits that a 

significant component of periphyton is the species Cladophora which provides important habitat 

for the worms that are host to fish killing parasites.  EIS/EIR at 3.4-5 and 3.4-8.  In short, the 

Proposed Action increases the habitat favorable for fish disease, thereby making that problem 

worse.   

In an attempt to rescue the case for the Proposed Action, the EIS/EIR falls back on the 

alleged benefits of KBRA implementation.  A closer look at the EIS/EIR documents the 

weakness of this reliance.  The EIS/EIR states:  “If projects were well designed and implemented 

on a large enough scale ... KBRA projects ... proposed to reduce nutrient loading ... could fully 

mitigate for” increases in periphyton biomass associated with higher nutrient concentrations 

resulting from the Proposed Action.  Id. at 3.4-15.  This statement has four significant 

admissions.  First, it is contradicted by the EIS/EIR which admits that the Proposed Action, 

which includes the KBRA, will increase algae concentrations.  Second, the EIS/EIR admits there 

is not enough information in the KBRA to know if the projects are well designed, let alone if 

they will work.  Third, the EIS/EIR admits the benefits from the KBRA might occur only if the 

KBRA is fully and completely funded and implemented, an unlikely event in today’s budget 
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climate.  Fourth, even if the KBRA projects are well designed and fully implemented, the most 

that can be said is they “could” mitigate for the adverse effects of dam removal.   

In other words, the most likely net result of the Proposed Action is to make the problem 

of harmful algae blooms a worse problem and to impede the benefits anticipated to result from 

already adopted Foreseeable Restoration Measures.   

E. Terrestrial Resources 

In this section, the EIS/EIR pretends to analyze the effects of the Proposed Action on 

terrestrial species of plants and animals, including birds.  The most glaring example of the 

inadequacy of the EIS/EIR is that the “analysis” of the effects of the Proposed Action on 

terrestrial invertebrates is confined to just five lines.  EIS/EIR at 3.5-40.  Nevertheless, those five 

lines contain three damning statements.  First, the EIS/EIR admits several “special-status” 

invertebrate species may occur in the project area.  Id.  Second, one of those species is of such 

concern that a petition has been filed to list it under the Endangered Species Act.  Id.  Third, the 

EIS/EIR excuses its failure to conduct any analysis of the effects of dam removal on invertebrate 

species by stating that the majority of its information comes from the PacifiCorp Final Technical 

Report and PacifiCorp simply “did not conduct surveys for terrestrial invertebrates.”  Id. at 3.5-3 

and 3.5-40.  The legal position appears to be that PacifiCorp’s failure to examine the impact of 

the Proposed Action on terrestrial invertebrates excuses DOI from NEPA and CEQA 

compliance.  The EIS/EIR fails to even come close to the required legal standard of taking a 

“hard look” at environmental issues.   

As to birds, the EIS/EIR states 174 bird species are found in the project area, of which 46 

are special-status species.  Id. at 3.5-18 and 3.5-39.  Among those species are bald and golden 

eagles protected under the Bald and Golden Eagle Protection Act (“BGEPA”), 16 U.S.C. §703.  

Numerous other birds are protected by the Migratory Bird Treaty Act (“MBTA”), 16 U.S.C. 
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§668, including the osprey, willow flycatcher, peregrine falcon, and greater sandhill crane.  

EIS/EIR at 3.5-51-52.  Also present is the northern spotted owl, listed as a threatened species 

under the ESA.  Id. at 3.5-39.  After a simple listing of the species in the project area, all analysis 

ends.   

Instead of examining the impacts of the Proposed Action on these birds, the EIS/EIR 

simply states that buffer zones will be established around known nests, implicitly acknowledging 

the existence of adverse impacts that require buffer zones.  Id. at 3.5-48-52.  But there is no 

discussion of whether the size of these buffer zones is adequate and why.  There is no discussion 

of whether the Proposed Action will affect the availability of new nesting sites that may be 

needed.  There is no discussion about the impact of dam removal on other habitat needs such as 

feeding sites.  Without these analyses, the EIS/EIR provides no basis for DOI to make any 

informed determination regarding the impact of the Proposed Action on birds.  NEPA’s and 

CEQA’s standards for analysis and informed decision making are not met.   

Also conspicuously absent from the “analysis” in the EIS/EIR is how the Proposed 

Action complies with existing law and agency policy.  In its recently issued draft guidance on 

how wind power projects are to comply with the BGEPA and MBTA, DOI is suggesting 

multiple years of surveys on bird use patterns.  Land Based Wind Energy Guidelines, U.S. Fish 

and Wildlife Service, September 13, 2011.  The EIS/EIR states that the Proposed Action will 

only require two years of such studies.  EIS/EIR at 3.5-50.  The EIS/EIR applies a different and 

lesser standard to the Proposed Action than DOI is applying to wind power projects.  The 

EIS/EIR fails to explain this inconsistency.   

F. Floods and Fire 

The EIS/EIR uses incomplete and inadequate criteria to determine if the flood related 

effects of the Proposed Action are significant.  The EIS/EIR states the impact of the Proposed 
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Action is significant only if it will “substantially increase” the risk that a flood may occur.  

EIS/EIR at 3.6-20.  The criteria are incomplete.  Any change in the time available to respond to 

flood conditions is also a critical element of significance – an element completely ignored in the 

EIS/EIR.   

This failure has particular consequences under CEQA.  CEQA Guidelines Appendix G, 

state that the decision maker should consider whether the project would “Expose people or 

structures to a significant risk of loss, injury or death involving flooding” and also whether the 

project would “substantially alter the existing drainage pattern of the site or area, including 

through the alteration of the course of a stream or river, or substantially increase the rate or 

amount of surface runoff in a manner which would result in flooding on- or off-site[.]”   

Furthermore, the data used to assess the likelihood of increase flooding understates the 

potential harm from dam removal.  The EIS/EIR states the Lead Agencies “modeled flood events 

that meet criteria for a 100-year flood using daily average flows….”  Id. at 3.6-21.  The EIS/EIR 

then incorrectly concludes the Proposed Action will not increase flood risks because the EIS/EIR 

modeling results are very similar to the current flood risk determined to exist by the Federal 

Emergency Management Agency (“FEMA”).  Id.   

There are two problems with this statement.  First, FEMA flood risk analysis is based on 

peak river flows.  The EIS/EIR uses average daily flow.  Peak flows are higher, and very often 

significantly higher, than average daily flows.  It is incorrect to say that the effect of an average 

flow is comparable to the effect of a peak flow.  To a flooded community, peak flows are the 

critical issue.  It is the peak flow that sends the most water cascading into the community.  Yet, 

the EIS/EIR bases its modeling of effects on average flows.  The result is an incorrect and 
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understated flood risk from dam removal.  To the people whose lives and property may be swept 

away in a flood, the callous disregard of the true risks of flooding is nothing short of shocking.   

The second problem with the claim in the EIS/EIR that the Proposed Action will not 

change flood risks is that the EIS/EIR admits the geographic reach of an average daily flow in a 

post-dam removal flood event is “fairly close” to the geographic reach of a worst-case peak flow 

without dam removal because the average flow is less than the peak flow.  The EIS/EIR is 

admitting that peak flood events will be worse after dam removal than before dam removal.  

Indeed, in an understatement noteworthy for its willingness to ignore the problem, the EIS/EIR 

states “[u]nder the Proposed Action, the 100-year flood plain inundation area downstream from 

Iron Gate Dam could change.…”  Id. at 3.6-27.  Here, the EIS/EIR finally admits that dam 

removal will increase flooding and the effect will be “significant.”  Id. at 3.6-22.   

In a vain attempt to rescue its case for dam removal, the EIS/EIR states these 

“significant” flooding effects will be rendered less significant because of the implementation of 

KBRA proposed mitigation measures.  In other words, we need not worry because the KBRA is 

here.  A closer analysis of the KBRA mitigation measures shows this is a false promise.   

The principal KBRA mitigation measure is that prior to dam removal, the National 

Weather Service (“NWS”) will be informed of the planned dam removal so that NWS can update 

its river forecast models to better advise people that a flood is coming.  In other words, the 

mitigation proposed is not to reduce the flood risk but to tell people the flood is coming.  The net 

effect of the Proposed Action is that flooding will be worse but people will be told the flood is 

coming. 

However, the EIS/EIR incorrectly assumes that simply telling NWS the dams are being 

removed changes the ability of NWS to notify people of a coming flood.  The EIS/EIR does not 
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consider how long it will take NWS to develop new flood forecast procedures based on new 

hydraulic conditions.  Nor does the EIS/EIR consider how much data are required to properly 

calibrate the updated models to achieve an adequate level of flood forecast accuracy.  It may take 

a decade or more of monitoring post-dam removal river flows to acquire sufficient information 

for accurate calibration.  Furthermore, the EIS/EIR does not consider whether NWS has the 

funding or the infrastructure to undertake the data monitoring necessary to support adequate river 

forecasting post dam removal.  Finally, simply telling people about a flood risk does nothing to 

improve the emergency response ability of the community.  The EIS/EIR is devoid of any 

discussion of this important aspect of mitigating the increased risk of flooding caused by the 

Proposed Action.   

Emergency response capability is critical because the timing of the flood peak will be 

significantly affected by the Proposed Action.  Flood peaks under the Proposed Action will occur 

about 10 hours sooner than under the status quo.  Bureau of Reclamation, Hydrology, Hydraulics 

and Sediment Transport Studies for the Secretary’s Determination on Klamath River Dam 

Removal and Basin Restoration, Technical Report No. SRH-2011-02, 2011, at 6.3-6.7.  This cuts 

the time available for floodplain occupants to escape rising waters by about 20% based on the 

more rapidly occurring peak, a significant fact ignored in the EIS/EIR.   

Ignoring the fact that flooding will increase under the Proposed Action, the EIS/EIR 

closes with the statement that we can mitigate for increased flooding because, after the dams are 

removed, we will learn how to notify people of flood risks.  EIS/EIR at 3.6-39.  The EIS/EIR is 

telling us that mitigation measures “will be effective” because flood risks will be identified after 

the fact.  In other words, remove the dams then assess the risks.  This is backwards and violates 

the applicable legal standards by avoiding the required “hard look.”  The EIS/EIR impermissibly 
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defers the analytical work to the post-action future.  National Audubon Society v. Department of 

the Navy, 422 F. 3d 174 (4th Cir. 2005). 

Turning from floods to fires, all of the towns in the County of Siskiyou are listed as “at 

risk” communities for wildfire by the federal government.  63 Fed. Reg. 751 (Jan. 4, 2001); 

California Fire Alliance, http://www.cafirealliance.org/communities_at_risk/.  Fire history maps 

show that fires in this area are becoming geographically larger as well as greater in intensity. 

Siskiyou County has 22 community Fire Safe Councils, a Siskiyou County Fire Safe 

Council, a Siskiyou County Fire Safe Panel that advises the Board of Supervisors, and a 

Community Wildlife Protection Plan.  Fire is a very significant issue in the County of Siskiyou.  

With virtually no analysis, other than a significant admission that the loss of the reservoirs 

behind the dams will increase turnaround time for fire-fighting helicopters, the EIS/EIR 

concludes the impact of the Proposed Action on government’s ability to fight fires will be “less 

than significant.”  EIS/EIR at 3.18-18 and 19.  Reducing the ability to fight an increasing fire 

problem does not sound insignificant.  The EIS/EIR offers no analysis of the likely effects of this 

reduced ability to fight wildfires other than the conclusory statement that it will not be a 

significant problem.  Such conclusory statements offer little comfort to the citizens of the County 

of Siskiyou.  Such conclusory statements violate NEPA’s and CEQA’s standards for adequate 

analysis. 

G. Water Quality 

The EIS/EIR identifies seven water quality issues associated with the Proposed Action:  

(1) sedimentation; (2) nutrient concentrations; (3) algae growth; (4) dissolved oxygen levels; 

(5) water temperature; (6) pH levels; and (7) the presence of organic and inorganic compounds.  

EIS/EIR at 3.2-1.  Each of these water quality problems has led to determinations that surface 

waters and designated beneficial uses, including fish and wildlife related uses, of the Klamath 
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River Basin, including those of the Hydroelectric Reach and the lower Klamath River, are 

impaired with respect to these constituents of concern.  Accordingly, as discussed above, 

numerous TMDLs have been adopted and will be implemented to address the existing conditions 

of pollution with respect to each constituent of concern.  This section will discuss the inadequacy 

of the EIS/EIR impacts analysis for each constituent of concern.   

1. Sedimentation 

As discussed in Parts II.C.1.a, II.C.2.e, and II.C.11 of these Comments, the EIS/EIR 

proceeds from a series of incorrect and inconsistent assumptions regarding the quantity of 

sediment that will be released because of dam removal, the time it will take for the effect of the 

sediment release to dissipate, and whether the released sediment will remain entirely within the 

river or be deposited in the estuary or the ocean.  Until these inconsistencies are resolved, and the 

baseline data corrected, the EIS/EIR provides no basis on which a decision maker can make an 

informed decision about the effects of dam removal consistent with the requirements of NEPA 

and CEQA. 

Compounding these problems is the absence of analysis regarding the pollutant content of 

the sediment and the effects of those pollutant loads on aquatic life and human health.  The 

EIS/EIR concludes, without explanation or supporting data, that there is “little positive indication 

that substantial aquatic toxicity, or ecological or human health risk, would likely result from 

exposure to the sediments.”  EIS/EIR at 3.21-4.   

The fact that there are no data to support this conclusion is amply demonstrated by the 

very next sentence in the EIS/EIR that “further evaluations must be conducted before 

conclusions about the potential for contaminant-related impacts and risks can be reached.  This 

includes direct laboratory testing of the sediments to assess their toxicity ... and [their] 

bioavailability ... i.e. whether contaminants [can bioaccumulate]....”  Id.  In other words, we do 
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not know the effects of sediment release, notwithstanding the statement in the EIS/EIR that there 

is no problem.  In fact, the EIS/EIR goes on to say that “some,” but not all, of the toxicity and 

bioaccumulation tests have been done but “[t]he results of this biological testing are pending.”  

Id.  With only “some” testing done, and the results still “pending,” the EIS/EIR somehow 

concludes there is “little” indication of a problem.  Such specious analysis does not, and never 

can, meet the evidentiary standards of NEPA and CEQA for a hard look at the environmental 

consequences of the Proposed Action. 

Adding insult to analytical injury, the EIS/EIR acknowledges there have been significant 

nutrient inputs into the Klamath River Basin and, therefore, into the reservoirs behind the dams.  

Id. at 3.2-20, 3.2-101.  Thus, mixed with the sediments are likely to be large amounts of nitrogen 

and phosphorous that will be released when the associated sediment is released.  But the EIS/EIR 

never discusses, let alone analyzes, the environmental impacts of the release of these 

accumulated nutrients, impacts that could be severe given that up to 3.5 million tons of nutrient 

enriched/contaminated sediment will be released as a result of the Proposed Action. 

2. Nutrient Concentrations 

The EIS/EIR admits all of the models “recognize ... that under the Proposed Action total 

nutrient concentrations in the Klamath River downstream of Iron Gate Dam would increase.”  Id. 

at 3.3-101.  One model concludes phosphorous concentrations would increase 2%-12% in the 

June-October period.  Nitrogen concentrations would rocket up 37%-42% in the same period and 

48%-55% July-September.  Id. at 3.2-102.  Thus, the EIS/EIR concludes the Proposed Action 

“would result in increases in nutrient inputs....”  Id. at 5-100.  See also id. at 3.4-17 and 3.2-103 

(there are “overall increases in absolute nutrient concentrations anticipated under the Proposed 

Action....”).  In other words, the Proposed Action makes the problem of nutrient concentrations 

worse.  Yet, contrary to CEQA requirements, the water quality section of the EIS/EIR 
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determines that all impacts from nutrient increases are not likely to be significant.  Further, no 

mitigation measures or measures to try to preserve the efficacy of the Foreseeable Restoration 

Measures are proposed or analyzed.  

3. Algae Growth 

The Proposed Action also makes the problem of river algae worse.  There is a clear 

relationship between increased nutrient levels and the growth of harmful algae.  Chinook Expert 

Panel Report at 10.  Thus, the EIS/EIR is forced to admit that higher nutrient concentrations are 

likely to “increase [river algae] biomass; ... this impact would be significant and unavoidable.”  

EIS/EIR at 5-100.  See also id. at 3.4-15 (the Proposed Action will cause “long term increases in 

nuisance” algae growth that will have “a significant impact”).  Despite these increases, no 

feasible alternatives or mitigation measures to reduce algae impacts and/or preserve the efficacy 

of the Foreseeable Restoration Measures are proposed or analyzed, contrary to CEQA.   

4. Dissolved Oxygen 

The increased levels of sediments, nutrients, and algae discussed above have the 

concurrent effect of reducing dissolved oxygen levels and increasing the variability in daily 

dissolved oxygen levels.  Indeed, the EIS/EIR recognizes that increased nutrient concentrations 

and related increases in algae populations consume oxygen (respiratory consumption) and reduce 

the amount of dissolved oxygen available to other organisms.  Id. at 3.2-26.  Nowhere does the 

EIS/EIR examine the effects of respiratory consumption by the increased algae populations 

resulting from the Proposed Action. 

Sediment releases could also cause a decrease in dissolved oxygen concentrations in the 

Klamath River below J.C. Boyle Dam for up to two years and this would have “a significant 

impact” on the river.  Id. at 3.2-104, 3.2-109.  However, as noted above, the predictions in the 

EIS/EIR about the amount of sediment to be released and how long it will take to dissipate are 
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incorrect and are disputed by DOI’s own Expert Panels.  See Parts II.C.1.a and II.C.2.e of these 

Comments.  The actual impact, not analyzed in the EIS/EIR, will be much greater than assumed 

in the EIS/EIR.   

Finally, the magnitude of daily fluctuations in the amount of dissolved oxygen in the 

river may be greater under the Proposed Action.  EIS/EIR at 3.2-104, 3.2-109, 3.2-110.  Having 

admitted that, the EIS/EIR fails to quantify either the amount or duration of these fluctuations.  

Instead, the EIS/EIR discusses the monthly average amount of dissolved oxygen in the river 

following dam removal.  Id. at 3.2108, Table 3.2-13.  However, aquatic species feel the effects of 

oxygen deprivation on a minute-by-minute basis, not on a monthly average.  The EIS/EIR 

employs an incorrect baseline measurement and fails to properly examine the effects on aquatic 

species of the dissolved oxygen fluctuations.   

The EIS/EIR compounds the issues created by improper impacts analysis by failing to 

evaluate the availability and feasibility of mitigation measures to address dissolved oxygen 

impacts of the Proposed Action, or the potential for the Proposed Action to significantly 

adversely affect or inhibit the success of ongoing implementation of Foreseeable Restoration 

Measures.  

5. Water Temperature 

Similarly, the EIS/EIR discussion regarding the impact of the Proposed Action on water 

temperature misses the point.  The EIS/EIR reviews the impact of the Proposed Action on the 

average mean daily temperature.  However, aquatic species experience water temperature effects 

on an hourly basis, not on an average mean daily basis.  It is the hourly temperatures that are key.  

As DOI’s Expert Panel for coho salmon and steelhead trout noted, while dam removal may lower 

the average mean daily temperature, this is not the relevant analytical point because under the 

Proposed Action the “highest temperatures experienced by fish ... will increase.”  Coho and 
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Steelhead Expert Panel Report at 31-32.  The EIS/EIR fails to examine the effect on aquatic 

species of these increased water temperatures, relying instead on generalized averages that 

ignore and mask the actual temperature effects of the Proposed Action.   

In addition, the EIS/EIR fails to evaluate the availability and feasibility of mitigation 

measures to address temperature impacts of the Proposed Action as required by CEQA.  Further, 

the EIS/EIR fails to examine the potential for the Proposed Action to significantly adversely 

affect or inhibit the success of ongoing implementation of the Foreseeable Restoration Measures.  

As a result, the EIS/EIR does not have sufficient information on which to base a decision 

regarding implementation of the Proposed Action. 

6. pH 

The EIS/EIR admits that elevated pH levels are linked to the high rates of photosynthesis 

by river algae (periphyton).  EIS/EIR at 3.2-28.  However, the EIS/EIR dismisses these effects, 

and fails to examine them, based on the assertion that increased periphyton growth is only a 

possibility in the Hydroelectric Reach under the Proposed Action.  Id. at 3.2-113.  The problem 

with this attempt to avoid analysis is that in the more specific section of the EIS/EIR dealing 

with algae, the EIS/EIR admits the Proposed Action will cause “long-term increases in nuisance 

periphyton” and this will have “a significant impact” on the environment.  Id. at 3.4-15.  Below 

the Hydroelectric Reach, the EIS/EIR admits that increased photosynthetic activity coupled with 

higher nutrient concentrations “would result in large daily variation in pH and generally high pH 

levels....  This may result in instantaneously exceeding the North Coast Basin Plan water quality 

objective maximum pH value of 8.5 ... which may be stressful to fish and other aquatic life and 

adversely affect beneficial uses.”  Id. at 3.2-115.   

Notwithstanding these admissions that the Proposed Action will make the problem of pH 

levels worse, the EIS/EIR has no analysis of the effects of elevated pH on aquatic species, or the 
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degree to which the Proposed Action will interfere with or inhibit pH improvements that can be 

reasonably expected to occur from implementation of the Foreseeable Restoration Measures.  

Instead, the EIS/EIR says the increased growth in river algae “may” be counteracted by river 

scouring from flood and storm events that increase river flow.  Id.  There are two major problems 

with this attempt to avoid meaningful discussion of the adverse effects of elevated pH levels.  

First, the EIS/EIR admits that notwithstanding any scouring that may occur, algae populations 

will still increase.  Second, there is no analysis of the frequency of any such scouring, let alone 

the effects of algae growth and elevated pH levels in the years that lie between such events.  The 

facts are that elevated pH levels will occur.  The EIS/EIR fails to examine those effects and also 

fails to examine the impact of the Proposed Action on implementation of the Foreseeable 

Restoration Measures as required by CEQA.   

7. Inorganic and Organic Contaminants 

The EIS/EIR states that sediment testing showed “low levels” of metals, pesticides, 

chlorinated acid herbicides, PCBs, volatile organic compounds, cyanide, and dioxins in the 

sediments behind the dams.  Id. at 3.2-121.  The EIS/EIR next states that acute bioassay tests 

designed to determine the toxicity of these contaminated sediments showed no significant harm 

to aquatic life except for the sediments behind J.C. Boyle Dam.  Aquatic species exposed to 

chemicals at the concentrations found in sediments behind J.C. Boyle Dam showed 

“considerably lower survival.”  Id.  The EIS/EIR claims an analysis of the effects of these 

admittedly threatening contaminants is not required because the contaminants will mix with, and 

be diluted by, the sediments and water released from the three dams below J.C. Boyle Dam.  Id. 

at 3.2-121-123.   

Contrary to the incorrect view embraced by the EIS/EIR, the solution to pollution is not 

dilution.  Moreover, the EIS/EIR ignores the fact that approximately 22 river miles of aquatic 
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habitat lie between J.C. Boyle Dam and the next downriver dam.  Id. at 3.3-25.  There will be no 

dilution of organic and inorganic chemicals for the aquatic species in this area.  Moreover, the 

problem is not confined to sediments behind J.C. Boyle Dam.  Dioxin, a known carcinogen, 

exceeded human health screening levels in each of the three reservoirs behind the dams to be 

removed.   

The EIS/EIR also ignores the fact that aquatic life could be threatened even if 

contaminant levels are diluted.  What the EIS/EIR actually says is that dilution will result in 

“diminishing the potential” problem.  Id. at 3.2-121.  Diminishing the potential for a problem is 

far different than not having a problem – and the potential harm is never analyzed.   

Nowhere is the unwillingness of the EIS/EIR to actually consider the effects of these 

contaminants on the environment more apparent than with respect to known carcinogens such as 

dioxin, DDT, and PCBs.  The EIS/EIR states dioxin levels in sediment “exceed Oregon human 

health and bioaccumulation thresholds....”  Id. at 3.2-31.  While this is true, the EIS/EIR fails to 

explain that the dioxin contamination problem is not limited to the reservoir behind J.C. Boyle 

Dam.  The EIS/EIR also neglects to mention that the dioxin concentrations exceed the 

Environmental Screening Level for Human Health set by California.  The EIS/EIR then fails to 

consider that DDT is found in J.C. Boyle reservoir sediments above both fresh water and human 

health standards.  Finally, the EIS/EIR fails to consider that dioxin, furan, and PCBs were found 

in each reservoir sediment at levels above Oregon’s hazardous threshold for mammals.  Id. at 

3.2-119.  The EIS/EIR cavalierly dismisses all of these problems by stating, for example, that 

Oregon’s “human health thresholds” of harm are “lower” than federal levels and Oregon’s 

standards do not apply in California.  Therefore, there is risk to human health or the environment 

that merits analysis.  Id. at 3.2-31 and 3.2-119.   
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Such a dismissal of issues, such a lack of analysis of actual and potential effects of 

known carcinogens, cannot be said to meet NEPA’s or CEQA’s standards for a hard look at 

environmental effects.  Compounding these failures is the absence of any analysis of the effects 

of the plan to spray herbicides over up to 75% of the total reservoir area behind the dams.  Id. at 

3.2-120.  The herbicides are to control invasive plant species.  Id.  However, the EIS/EIR does 

not examine the effects of adding herbicides to the environment, including the riverine 

environment into which the chemicals will wash.  Why is there no analysis?  Because DOI will 

be using approved herbicides and will be doing so in accordance with the labels.  Id.  That 

position ignores the fact that huge legal battles are now being waged about whether “approved” 

herbicides used in accordance with their labels are, in fact, causing harm to aquatic species.  The 

EIS/EIR cannot ignore this issue, particularly when ESA protected species inhabit the river.   

Finally, it is a telling commentary on the bias in the EIS/EIR that the EIS/EIR concludes 

the alleged mild contaminant effects of the Proposed Action justify a finding that the Proposed 

Action will have less than significant impact while the same EIS/EIR concludes that the “minor 

or limited adverse effects” of the No Action Alternative supports a determination of potentially 

significant impacts.  EIS/EIR at 3.2-74 and 75.  The threshold of significance cannot be changed 

on a whim such that chemicals found in concentrations likely to produce mild effects are 

significant when evaluating the No Action Alternative, but are less than significant when 

evaluating the Proposed Action.  Lead Agencies have discretion to set significance thresholds, 

but not the discretion to employ those thresholds in a manner that leads to a biased evaluation of, 

and conclusions regarding the potential impacts of the Proposed Action as compared to project 

alternatives.   
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8. Conclusion 

As to water quality, the EIS/EIR admits the Proposed Action makes the problems worse 

by increasing sediment and nutrient loads and the growth of harmful algae.  DOI’s Expert Panels 

conclude that the problem of increased water temperature and temperature variability is made 

worse by the Proposed Action.  The EIS/EIR admits lower dissolved oxygen and elevated pH 

issues are made worse by the Proposed Action.  But the EIS/EIR fails to examine key 

parameters, fails to properly assess significance of impacts, uses incorrect baseline assumptions, 

and fails to consider important issues.  In short, once again, the EIS/EIR fails to meet even the 

minimal standards of legal adequacy as to analysis – and where such analysis exists, it shows the 

Proposed Action makes water quality problems worse, not better, further jeopardizing the 

already unsure habitat and water quality improvements that should be derived from 

implementation of the Foreseeable Restoration Measures.   

H. Groundwater 

To examine the effects of the Proposed Action on groundwater, the EIS/EIR begins by 

inappropriately limiting the area of analysis.  The EIS/EIR states the area of analysis is the 

Klamath Basin upstream of Copco 1 Dam because this area is covered by a U.S. Geological 

Survey model designed to determine the effects of various actions on groundwater.  EIS/EIR at 

3.7-1.  The entire area below Copco 1 Dam is excluded from any analysis and never considered 

in the EIS/EIR because “[n]o model exists for areas below Copco 1 Dam.”  Id.  The lack of any 

such model does not excuse the Lead Agencies from their NEPA and CEQA responsibility to 

consider the impacts of the Proposed Action.  And impacts there will be. 

Groundwater in the region is largely fed by percolation from the surface.  Id. at 3.7-5.  

Clearly, the reservoirs behind the dams are a source of the percolation.  Conspicuously absent 

from the EIS/EIR is any analysis of how a change from reservoir related groundwater recharge to 
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river and aerial precipitation recharge will affect groundwater supplies.  Instead, the EIS/EIR 

contains the unsupported conclusory statement that the amount of water will be about the same.  

Id. at 3.7-17.  Compounding the lack of analysis regarding supply impacts is the absence of 

analysis regarding increased usage impacts.  For example, the EIS/EIR admits the Proposed 

Action will result in hundreds of agriculture irrigators “pumping more groundwater.”  Id. at 3.15-

72.  Notwithstanding no factual analysis of either the supply or the demand side of the 

groundwater issue, the EIS/EIR concludes the impacts of the Proposed Action on groundwater 

“would be less than significant.”  Id. at 3.7-17.  This type of unsupported conclusory statement is 

typical of the EIS/EIR and further documents its legal deficiency.   

This deficiency is crystallized by the admission that domestic and irrigation wells may 

need to be deepened so that users can continue to receive water in the needed quantity and flow.  

Id. at 3.7-16.  Indeed, the chosen groundwater impact mitigation measure in the EIS/EIR 

“provides for the deepening (or replacement) of an existing affected domestic or irrigation 

groundwater well so the groundwater production rate from the well is returned to conditions 

prior to implementation of the Proposed Action….”  Id. at 3.7-22.  Wells would not need to be 

deepened if groundwater levels were not dropping because of the Proposed Action.  Yet, the 

EIS/EIR offers no analysis of the impact of the Proposed Action on this natural resource.   

Further illustrating the need for, and the absence of, analysis is the discussion of the 

effects of the KBRA.  The EIS/EIR states the KBRA will reduce surface water diversions by a 

significant amount in order to leave water in the river for fish.  Id. at 3.7-19.  The EIS/EIR goes 

on to admit this will increase the need for groundwater pumping as a replacement water supply.  

Id.  Are the interrelated and cumulative effects of dam removal and the KBRA ever considered 

in the EIS/EIR?  Not surprisingly, the answer is no.  The only thing said is that since the surface 
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actions associated with dam removal are geographically separated from actions associated with 

changing water diversions, groundwater is not likely to be affected.  Id.   

Finally, as discussed in more detail in the energy issues section of these Comments, (see 

Part II.N of these Comments), the EIS/EIR has no analysis of the cost to domestic and irrigation 

groundwater users of having to pay for increased pumping costs associated with deeper wells.  

Nor does the EIS/EIR address the issue of from where users will get temporary water supplies 

while their wells are being deepened.   

I. Air Quality and Climate Change 

The EIS/EIR states:  “No operational sources are part of the Proposed Action; therefore, 

this analysis considers only construction-related air quality impacts.”  EIS/EIR at 3.9-10.  While 

the Lead Agencies are not proposing an “operational” component of the Project, operational 

sources are a reasonably foreseeable outcome of the Proposed Action.  For example, additional 

operational sources will be necessary to generate the power required to serve customers presently 

receiving power generated by the dams.  This is expressly acknowledged in Section 3.10 of the 

EIS titled Greenhouse Gases/Global Climate Change.  Thus, the statement that no operational 

sources are part of the Proposed Action is fundamentally flawed and inconsistent with other 

sections of the EIS/EIR.  The EIS/EIR must address the additional pollutants that will be 

generated from the new sources needed to provide energy once the dams are removed.  There is a 

high likelihood that the sources of this additional power will increase emissions because the 

hydroelectric power from the dams currently generates only minimal emissions associated with 

“vehicle exhaust from continued maintenance and operation of the Four Facilities.”  EIS/EIR at 

3.9-10.  In fact, the EIS/EIR admits increased air emissions are related to “replacing hydropower 

at the dams with power that is likely to be produced, at least in part, from fossil fuels through 

other regional sources.”  EIS/EIR at 3.10-14.   
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To compensate for the likely increased air emissions resulting from not using clean 

hydropower, the EIS/EIR alleges emissions benefits could occur from “alterations in land use, 

agricultural resources (including the creation of new agricultural areas) and recreation from 

implementation of the KHSA and KBRA” and the EIS/EIR expects that “a net reduction in 

carbon emissions could occur from the land use conversion.”  Id. at 3.10-16-3.10-17.  The 

problem with the EIS/EIR’s treatment of this issue is that no substantive information is provided 

that describes the number of acres for which sequestration might be increased or the feasibility 

and responsibility for implementing such projects to demonstrate that they will in fact provide a 

net reduction in carbon emissions.  Furthermore, while the KBRA includes a Renewable Power 

Program, that plan has not been developed and the EIS/EIR does not document the extent to 

which renewable power can realistically replace the existing hydropower from the dams.   

Further, the mitigation measures proposed to address increased air emissions do not meet 

basic standards to qualify as mitigation measures.  The measures focus on reducing energy use, 

presumably to reduce the demand for non-renewable energy resources, which demand will likely 

increase under the Proposed Action.  However, the EIS/EIR is devoid of analysis explaining how 

these measures would reduce energy consumption over and above current programs in California 

or Oregon.  In addition, “[m]itigation measures must be fully enforceable through permit 

conditions, agreements, or other legally binding instruments.”  CEQA Guidelines 

§15126.4(a)(2).  Mitigation Measures CC-1 through CC-3 are lacking critical details such as 

which party is to implement the measure, how the measures would be implemented, at what 

point in time these measures would reduce the demand for energy, and any performance 

standards.  Without such information, the alleged mitigation measures are meaningless and do 

not meet NEPA or CEQA requirements.   
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An additional mitigation measure should be included for Alternatives 2 and 3.  The 

additional mitigation measure is necessary to provide funding for the extra costs that Siskiyou 

County and other municipalities and agencies will incur to develop greenhouse gas emission 

reduction/climate action plans in light of the increase in emissions created by removal of clean 

hydroelectric power and replacement of such power with non-renewable, greenhouse gas-

emitting sources.   

To quantify the alleged effectiveness of the various GHG emission reduction measures 

discussed in the EIS/EIR, that document uses the California Air Pollution Control Officers 

Association publication.  The specific example, EIS/EIR at 3.10-45, is related to efficiency of 

construction of a non-residential building using additional energy efficiencies compared to the 

2008 Title 24 standards.  But this example is irrelevant to the actual existing conditions and facts 

in the project area.  The issue in the project area is impacts on existing communities and their 

existing residential and non-residential units.  Providing an example of new development and the 

efficiencies that could be achieved does absolutely nothing to evaluate the impacts of the 

proposed project on existing communities.   

Moving to the issue of methane gas, the treatment in the EIS/EIR of methane gas release 

from reservoirs has at least two flaws.  First, as the Karuk Tribe 2006 comment letter 

acknowledges there is “a lack of KPH-specific data, [and] estimating its methane emissions 

precisely is not possible at this time.”  The Tribe went on to state that “site-specific studies of 

KPH reservoirs could be used to refine the estimate.”  The EIS/EIR does not inform the reader of 

these substantive qualifications to the results or that the so-called “calculations” are in reality 

nothing more than comparisons to other reservoirs with no actual site specific information.  

Rather than conduct the site-specific study called for by the Karuk Tribe, the EIS/EIR simply 
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inserts the 2006 information, making one small adjustment related to the global warming 

potential of methane, but not making any other attempt to link the EIS/EIR conclusions to 

existing conditions at the reservoirs.  Second, the EIS/EIR completely ignores potential 

mitigation measures for the other alternatives.  A fair and unbiased comparison of the impacts of 

the alternatives requires that reasonable and feasible mitigation measures be included for all of 

the alternatives, not simply for Alternative 2.   

In that regard, Tables 3.10-17 and 3.10-18 of the EIS/EIR compare the GHG emissions of 

the alternatives with and without methane generation from the reservoirs.  EIS/EIR at 3.10-45.  

As previously indicated, the methane generation from the reservoirs is speculative and 

unsubstantiated.  The key point, which the EIS/EIR does not address, is that other alternatives 

such as Alternative 4 have a dramatically lower GHG emission level than Alternatives 2 or 3.  

CEQA requires that the Lead Agency “should not approve projects as proposed if there are 

feasible alternatives or feasible mitigation measures available which would substantially lessen 

the significant environmental effects” of the project.  Pub. Res. Code §21002.  Alternative 4 is 

the environmentally superior alternative relative to GHG emissions, and the Lead Agencies must 

demonstrate why Alternative 4 is not feasible in order to select Alternative 2.   

Finally, it must be noted the EIS/EIR makes several statements and conclusions about 

free-flowing rivers as compared to systems with dams and the manner in which these two 

different systems respond to climate change.  See e.g., EIS/EIR at 3.10-9, 3.10-10, 3.10-13.  

These statements and conclusions are used to support dam removal.  But the EIS/EIR ignores the 

fact that downstream of Iron Gate Dam the river is free flowing for 190 miles.  The dams 

proposed to be removed are a small percentage of the Klamath River.  The EIS/EIR does not 

provide a complete and unbiased comparison of alternatives because no mitigation measures or 
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design features are included for the No Action/No Project or Fish Passage at Four Dams 

alternatives.  Without an evaluation of the manner in which those alternatives might adapt, 

respond to, or mitigate the effects of climate change, the analysis is incomplete and skewed to 

dam removal.   

J. Transportation 

Dam removal will result in tons of waste material that must be transported to disposal 

sites.  In an understatement of reality, the EIS/EIR concludes “[s]ome of the roads in the area of 

analysis may not have been designed to sustain heavy roads.”  EIS/EIR at 3.22-15.  The facts are 

that the roads and bridges were not so designed and cannot support the weights to which they 

will be subjected.  Indeed, the EIS/EIR admits that for the Copco 2 Dam removal “[t]he existing 

access roads would require substantial upgrades to handle the hauling of the excavated concrete 

and provide access for a large, crawler-mounted crane.”  Id. at 2-26.  For other roads at other 

dams the EIS/EIR concedes “[c]onstruction equipment could damage existing roads during 

deconstruction.”  Id. at 4-173.  With respect to bridges, the EIS/EIR acknowledges that three 

bridges that will be important for the transport of dam removal waste “could be incapable of 

supporting and withstanding the weight of heavy deconstruction and hauling vehicles.”  Id.  All 

of these structural problems are worsened to the extent heavy deconstruction traffic is using these 

roads and bridges during the wet months of the year.   

Instead of conducting the analysis NEPA and CEQA require of these infrastructure 

issues, the EIS/EIR says “an in depth analysis of bridge and road capacity” will be done later.  

Id.  For the EIS/EIR to meet NEPA and CEQA standards for adequacy, that analysis must be in 

the EIS/EIR.  If the existing transportation infrastructure is inadequate to accomplish dam 

removal, it calls into question the feasibility of the Proposed Action.  If it is DOI’s position that 

this is a mitigatable issue, then it is incumbent that the EIS/EIR explain how. 
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In addition to these fundamental policy issues, the EIS/EIR has numerous factual errors.  

For example, the EIS/EIR describes Copco Road as a paved, two lane road in good condition, 

with a speed limit of 55 mph.  EIS/EIR at 3.22-4-5.  This description might be appropriate on the 

first three miles from Interstate 5 to the Klamathon Bridge.  Beyond that point, 70%-80% of the 

road is in very poor to failed condition.  Moreover, the EIS/EIR assumes construction traffic will 

be occurring between January and September and spreads construction traffic impacts to Copco 

Road over this time frame.  Because of the documented poor condition of Copco Road, the 

County has greatly restricted truck traffic to the dry summer months.  To the extent the Proposed 

Action contemplates using Copco Road for heavy machinery access and for waste hauling in 

months other than the dry summer months, the Proposed Action is inconsistent with applicable 

County requirements.  Equally important, given that Copco Road is already in a state of serious 

disrepair, the EIS/EIR discusses neither the inevitable need to reconstruct Copco Road after dam 

removal nor the environmental impacts of that action.   

Similarly, the EIS/EIR states Patricia Avenue and Ager Beswick Road would provide 

haul access from Copco 1 and Copco 2 dams.  Id. at 3.22-5.  However, Patricia Avenue is a 

residential street and neither road was designed for heavy loads.  Furthermore, there is no road 

connecting Patricia Avenue to either dam.  The EIS/EIR also ignores the fact that the “possible” 

closing of Copco and Topsy Grade Roads during dam deconstruction, id. at 3.22-13 n.4, is 

simply unacceptable given that there are private homes served by these roads. 

Lastly, unaddressed are issues related to the maintenance of public roads in the project 

area.  There are, according to information provided by the Siskiyou County Department of Public 

Works, over 200 culverts beneath the public roads in the project area.  These culverts empty into 

the reservoirs.  Many of these culverts have outflow that will have to travel from what is now 
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lake edge to the new channel.  There is no examination of the potential for scour and erosion in 

these culverts as a result of the Proposed Action.   

K. Noise 

Like the discussion of transportation impacts, the evaluation in the EIS/EIR of noise 

impacts is woefully inadequate.  It fails to meet the most basic requirements necessary to provide 

a meaningful review of the Proposed Action.  Indeed, the typical review by the County of 

Siskiyou of the noise effects of much more limited projects provides significantly more detailed 

information and analysis.  The absence of any meaningful analysis in the EIS/EIR of the existing 

noise environment and of how the Proposed Action will impact existing conditions precludes a 

decision maker from understanding the noise effects of the Proposed Action.  

For example, the County of Siskiyou has a General Plan Noise Element (“GPNE”) that 

identifies acceptable noise levels in open space areas, rural areas, etc.  It is not possible to 

evaluate land use noise impacts for consistency with the County’s requirements without 

providing an analysis of the noise levels that will be associated with the Proposed Action.  

Nowhere does the EIS/EIR provide these data.   

Similarly, the EIS/EIR does not collect data on existing noise levels against which the 

noise from dam removal could be compared and contrasted.  Instead, the EIS/EIR uses 

generalized assumptions from the U.S. Environmental Protection Agency and definitions from 

the Federal Highway Administration regarding acceptable noise levels in urban areas.  There is 

no explanation of why it is appropriate to use an urban area, which has high background noise 

levels, as a baseline for rural Siskiyou County.  The Thresholds of Significance:  Criteria for 

Defining Environmental Significance, prepared by California’s Office of Planning and Research 

indicate why that baseline is not valid.  Therein, it is stated:  “The significance of an activity may 
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vary with its setting.  For instance, a subdivision which would create 10 new lots may not be 

significant in an urban area, but may be significant in an undeveloped rural area.”   

The rural character of the County is also important for tourists and local citizens using 

recreational and camping sites within the County of Siskiyou.  Many recreational users enjoy 

sites in the County specifically because of their remote location and solitude.  The effects on 

these people of increasing noise levels from the Proposed Action is never examined, in part 

because the increased noise levels are never quantified and compared to existing levels.   

In that regard, it should also be noted that the EIS/EIR discusses noise questions based on 

typical residential construction standards.  These generalized standards, applicable to urban 

areas, are inappropriate when applied to rural Siskiyou County.  Many County residents live in 

mobile homes.  Mobile homes have significantly different noise attenuation levels than do urban 

single family homes.  The assumptions in the EIS/EIR regarding the applicable standards by 

which to judge noise impacts are, once again, incorrect. 

Finally, in considering noise impacts, the EIS/EIR fails to take into account the conflict 

between the dam removal schedule and the County’s regulations.  For example, the EIS/EIR 

assumes construction traffic will occur between January and September.  However, because of 

the well-documented poor condition of Copco Road, the County has placed significant 

restrictions on the use of this road by trucks outside of the dry summer months.  The Proposed 

Action contemplates spreading the noise from the movement of heavy equipment and the hauling 

of tons of waste over nine months and assumes the total amount of new noise is divided by nine.  

However, these operations will have to be done in many fewer months because of road 

conditions and the County’s Ordinance.  Therefore, the EIS/EIR incorrectly analyzes the 

monthly impact of truck noise along Copco Road. 
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The discussion of noise mitigation measures suffers the same defects.  For example, 

Mitigation Measure NV-1 provides that truck loading, unloading, and hauling operations will be 

scheduled so as to reduce noise impacts “to less than noticeable levels.”  EIS/EIR at 3.23-22.  

However, truck volumes will more than double along roads such as Copco Road.  Given the 

enormity of the project and the doubling of traffic from heavy trucks, the proposed mitigation is 

simply not achievable.  Noise and traffic levels cannot be reduced to less than noticeable 

amounts. 

In sum, the evaluation of noise impacts from the Proposed Action is wholly inadequate.  

It proceeds from incorrect assumptions and fails to discuss, let alone examine, important aspects 

of the issue.   

L. Waste Disposal 

The EIS/EIR begins its discussion of waste disposal issues by stating that all concrete and 

earth waste resulting from dam removal will be disposed of onsite or near the existing dam sites.  

EIS/EIR at 3.18-21.  That leaves 7,200 tons of metal, some of which would be recycled, and 

4,500 tons of rebar for disposal offsite.  Id.  The EIS/EIR concludes the disposal of rebar and 

metals is not an issue with respect to landfill capacity because the combined remaining capacity 

of the Yreka Solid Waste Landfill and the Klamath Falls Landfill is 4.3 million cubic yards.  Id.  

In addition, the Dry Creek Landfill is reported to have 165 million cubic yards of unused 

capacity.  Id.  The EIS/EIR asserts this is a sufficient capacity.  However, the EIS/EIR does not 

analyze the effect of using this capacity for dam removal waste on the long-term plans of the 

affected Counties for landfill capacity.  The affected Counties are the entities that will bear the 

long-term burdens and costs of finding new capacity if existing capacity is consumed by dam 

waste.  In that regard, the EIS/EIR acknowledges the “population in Siskiyou and Klamath 

Counties is expected to increase” and as a consequence “the generation of solid waste would also 
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be expected to increase....”  Id. at 4-173.  Then, stating the obvious, the EIS/EIR concedes 

“[s]olid waste facilities have a finite amount of space and can only accept waste if space is 

available.”  Id.  Having identified the problem the Counties will face, the EIS/EIR fails to 

examine the consequences of dam removal for the Counties’ solid waste disposal plans. 

The problem becomes even more severe when one considers the fact that the Proposed 

Action will also generate 1,241,500 cubic yards of earth and 126,000 cubic yards of concrete.  

EIS/EIR at 3.18-21.  At one point, the EIS/EIR states all of this material will be disposed of at or 

near the dams.  Id.  Later, the EIS/EIR states “[t]he earth, concrete, and rebar waste that would 

be removed from the facilities under the Proposed Action would be sent to local landfills.  The 

selected landfills in the region have adequate capacity to absorb the debris....”  Id. at 4-173.  So, 

which is it?  How is a decision maker to evaluate the impacts of solid waste disposal when the 

EIS/EIR presents conflicting strategies and analyzes neither?   

Assuming the idea is to bury 1,367,000 cubic yards of earth and concrete onsite, the 

EIS/EIR opines that “[p]ermanent disposal sites would be needed near the dams on lands 

currently designated open space and/or conservation.”  Id. at 3.1423.  Conspicuously absent from 

the EIS/EIR is any discussion of the impacts on these protected open space and conservation 

areas of disposing of 1,241,500 cubic yards of earth and 126,000 cubic yards of concrete.  

Digging up and burying this enormous volume of waste will have effects on open space and 

conservation areas.  But the EIS/EIR, in yet another failure of analysis, is silent as to these 

effects.   

If, however, the plan is to dispose of 1,367,500 cubic yards of earth and concrete waste at 

the Yreka Solid Waste Landfill and the Klamath Falls Landfill, the EIS/EIR fails to discuss the 

impact on the Counties of using 32% of the remaining 4.3 million cubic yards of capacity at 



79 

these facilities.  The EIS/EIR acknowledges the Counties will grow and will need landfill 

capacity, but ignores the consequential economic and environmental impacts of using one-third 

of the remaining capacity of these two landfills for dam removal, including the economic and 

environmental consequences to the Counties of having to site replacement capacity.   

In other words, a decision maker reading the EIS/EIR and attempting to make a reasoned 

decision about environmental consequences does not know what is planned and does not know 

the consequences of the possible plans.  This is hardly the stuff of informed decision making that 

satisfies NEPA or CEQA.   

M. Socioeconomic, Land Use, and Related Issues 

The County of Siskiyou comprises 6,340 square miles of which over 60% is owned and 

managed by federal and state agencies.  EIS/EIR at 3.14-5.  The County is home to 44,328 

people.  Id.  Unfortunately, according to California’s statistical reports, their income is only 73% 

of the State’s average income and their median income is only 60% of the State’s average.  

Currently, the County is experiencing in excess of 17% unemployment.  The County and its 

citizens are suffering extreme economic hardship.   

To enable it to serve its citizens, Siskiyou County receives tax revenues that are derived 

principally from property taxes and from sales and use taxes.  Id. at 3.15-20.  These taxes support 

essential governmental services such as education, health, public assistance, emergency services, 

and public recreation.   

The vast majority of the County’s tax revenue comes from privately-owned property.  

The EIS/EIR states there are 668 parcels with an assessed land value of $9 million that will be 

affected by dam removal.  Id. at 3.15-64.  Beyond that statement, the EIS/EIR makes no effort to 

quantify the loss of revenue the County will experience due to land values adversely affected by 

dam removal.  Nor does the EIS/EIR make any effort to assess the impact of lost revenues on the 
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County’s ability to serve its citizens.  The EIS/EIR only states that “the Proposed Action could 

cause a short- and long-term decline in tax revenue” and that “[l]ost tax revenues to Siskiyou 

County would be an adverse economic effect.”  Id. at 3.15-65 and 4-162. 

After admitting adverse impacts, the EIS/EIR seeks to avoid any analysis of these 

impacts stating that the magnitude of any loss is unknown.  Id. at 3.15-65.  It is curious that the 

EIS/EIR characterizes the amount of lost revenue impact as unknown given that a study 

commissioned by DOI reported on March 22, 2011 that the assessed land value of the 668 

parcels the EIS/EIR admits will be adversely affected by dam removal will drop by 26% from 

$8,570,030 to $6,350,785.  Bender Rosenthal, Inc., Dam Removal Real Estate Evaluation Report 

Prepared for the Department of the Interior, March 22, 2011, at 51.  However, this number is 

understated because this is an assessment of land value only and does not include any structures 

or other improvements on the land.  Id. at 23.   

It is not clear why DOI elected to ignore its own report in the EIS/EIR.  It is also unclear 

why the EIS/EIR neglects to examine the direct and indirect effects of this revenue loss on the 

County and its ability to serve its citizenry, particularly when buried in another part of the EIS is 

the surprising admission that the “[r]eduction in the counties’ budgets [from lost tax revenue] 

and resulting reductions or eliminations in social programs would disproportionately affect low 

income and minority residents and tribal people.”  EIS/EIR at 5-104.   

The only thing the EIS/EIR has to say in response is that lost County income might be 

made up by revenue from new land uses and from payments from the State of California for 

payment-in-lieu of property taxes on PacifiCorp property.  Id. at 3.15-65.  But the EIS/EIR offers 

no analysis or facts to support this claim.  Instead, the EIS/EIR says it will “not describe 

potential changes in land use” that might occur, id. at 3.14-1, and fails to explain how a cash 
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starved state will find the money for the payments-in-lieu of taxes.  In the end, the EIS/EIR 

admits “the Proposed Action would cause short-term and long-term declines in tax revenues to 

the counties …”, id. at 5-104, and that County revenues could be affected “indefinitely,” id. at 4-

160.  The impacts of that are never analyzed.   

Perhaps in an effort to minimize the significance of the expected revenue losses, the 

EIS/EIR has a table measuring the average tax revenues received by the County of Siskiyou 

2000-2010.  Id. at 3.15-21, Table 3.15-19.  This figure, $16,447,000, might be of historic interest 

but it obscures the fact that the 2010 tax revenue to the County of Siskiyou was only 

$11,669,731.  This number is 29% lower than the historic average and, in present economic 

conditions, shows no signs of significant change.  Any revenue impact assumptions in the 

EIS/EIR are based on historic revenue data that are off by 29%.   

Absent any facts and any analysis of the magnitude or effects of these tax revenue losses, 

a decision maker cannot assess the socioeconomic impacts of the Proposed Action on the County 

of Siskiyou.  However, what we do know is that 64% of the land in the County of Siskiyou is in 

federal or state ownership and, therefore, the County has a very limited ability to make up for 

lost revenue from taxes on privately owned lands.   

Compounding this failure of analysis is that the EIS/EIR effectively ignores other aspects 

of the long-term economic, employment, and revenue impacts of the Proposed Action.  The 

EIS/EIR admits that under the Proposed Action “the regional economy would lose 49 jobs, $2.05 

million in labor income and $5.19 million in output ...” due to dam operations.  Id. at 3.15-54.  

Added to this is the loss of four jobs and $0.13 million from the loss of reservoir recreation and 

14 jobs and $0.43 million from the loss of whitewater rafting opportunities.  Id. at 3.15-58 and 

3.15-61.  None of these socioeconomic impacts are examined.   
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Not only are none of these job loss impacts examined, but the EIS/EIR offers no 

recognition of the fact that county government is one of the principal employers in the County of 

Siskiyou.  Already, the County has laid off dozens of valuable employees because of declining 

revenue.  The EIS/EIR fails to consider these present and cumulative impacts when it says the 

County will experience a further decline in tax revenues because of the Proposed Action – a 

decline that could last “indefinitely.”   

Instead, the EIS/EIR pivots to claim significant benefits to commercial and recreational 

fishermen because of alleged increases in fish abundance.  Id. at 3.15-56-60.  However, as noted 

in Part II.C of these Comments, such claims are illusory.   

In still another failure of analysis, the EIS/EIR says land uses will change but, as noted 

above, “does not describe potential changes in land use that would occur if the dams were 

removed.”  Id. at 3.14-1.  For example, the EIS/EIR fails to examine the potential impact of 

converting farmland to non-agricultural use notwithstanding the fact that the impact could be 

huge.  Id. at 3.14-27.  New and different land uses resulting from dam removal will significantly 

change the socioeconomic landscape of the County of Siskiyou, and other counties.  Yet, the 

EIS/EIR contains no analysis. 

Furthermore, the area of analysis for land use effects of the Proposed Action is too 

limited, id. at 3.14-3, Figure 3.14-1, and should be expanded to include the area where 

reasonably foreseeable effects of the Proposed Action will occur.  The magnitude of all the 

changes that will result from the Proposed Action, the construction and restoration activities, and 

the vast reach of the related programs are not addressed by the limited area of analysis.  The area 

of analysis should include the entire Klamath Basin, as the effects of the Proposed Action will 

extend throughout the Klamath Basin.   
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Finally, the EIS/EIR does not properly examine the socioeconomic impact of lost 

recreational opportunities for the local citizenry, tourists, and tourism.  For example, Hells 

Corner Reach is the only Class V rapids in the region and it will be lost because of the Proposed 

Action.  Id. at 3.20-46.  The closest similar experience can only be had by traveling 80 miles.  Id.  

The EIS/EIR also concedes that the lakes that will cease to exist because of dam removal provide 

important recreational opportunities for the people of the region.  Id. at 3.20-38.  However, the 

EIS/EIR does not examine the related socioeconomic and recreational effects of this loss.  

Rather, the EIS/EIR simply says people can go elsewhere.  Id.   

All of these failures of analysis are of particular note under NEPA and CEQA.  CEQ’s 

regulations implementing NEPA specifically provide that the effects to be analyzed in the EIS 

include “growth inducing effects and other effects related to induced changes in the pattern of 

land use, population density or growth rate....”  40 C.F.R. §1508.8(b).  Here, however, the 

EIS/EIR “does not describe potential changes in land use that would occur if the dams were 

removed.”  EIS/EIR at 3.14-1.  In a conspicuous failure of NEPA compliance, the EIS/EIR does 

not even begin to examine the effects of land use changes because the EIS/EIR does not describe 

changed land uses resulting from dam removal.   

The problems for CEQA compliance are equally severe.  An EIR must address a 

proposed project’s “significant effects on the environment.”  Pub. Res. Code §21100(b)(l); see 

also CEQA Guidelines §15126.2(a) (the EIR “shall identify and focus on the significant 

environmental effects of the proposed project”).  A significant effect on the environment is 

defined as “a substantial, or potentially substantial, adverse change in the environment.”  Pub. 

Res. Code §21068; see also Pub. Res. Code §21100(d).  The EIR must identify both direct and 

indirect significant effects.  CEQA Guidelines §15126.2(a).  Where a project’s economic or 
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social effects will cause physical effects on the environment, those effects must be analyzed in 

the EIR.  CEQA Guidelines §15131(a).  Additionally, the “[e]conomic or social effects of a 

project may be used to determine the significance of physical changes caused by the project.”  Id. 

at §15131 (b).  And in considering the feasibility of changing the project so as to reduce impacts, 

the agency must consider the project’s impacts on economic, social, and housing factors.  Id. at 

§15131 (c).  The Proposed Action’s negative impact on the County’s tax base and revenue is a 

significant economic and social factor as are the anticipated changes in land use.  The EIS/EIR 

has not adequately analyzed any of these factors or given them appropriate weight.   

N. Energy Usage and Cost 

Closely related to the socioeconomic issues discussed in the preceding section is the issue 

of energy usage and costs.  The Proposed Action “would result” in the loss of 169 MW, or 

658,000 MWh” of power.  EIS/EIR at 3.18-23.  The EIS/EIR attempts to gloss over this power 

loss by asserting it is minimal when compared to the size of the Northwest Power Pool.  Id.  One 

is reminded of the unfortunate approach applied elsewhere in the EIS/EIR that the solution to 

pollution is dilution.  If we increase the area in which we measure impacts, and the area is large 

enough, then there is no longer a harm – except of course to the people at the epicenter of the 

problem.  Here, the people at the epicenter are those who depend on power from the dams.  As to 

those people, the EIS/EIR is forced to admit “the loss of power generated may have some impact 

to the local area….”  Id.  To put this loss of power into perspective, 658,000 MWh is enough to 

power approximately 65,000 homes for one year.  There are only 23,506 homes in the County of 

Siskiyou.  Id. at 3.17-6.  In other words, the “some impact to the local area” means that every 

household in the County of Siskiyou will be affected.  In fact, the July 2008 report by Camp, 

Dresser and McKee Inc. prepared for DOI estimates the cost of replacing this lost power at 

approximately $172 million.   
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Beyond admitting there will be “some” local impact, the EIS/EIR says nothing more.  

There is no analysis of what the socioeconomic effects might be although the EIS/EIR does 

make two significant admissions.  First, PacifiCorp will need to purchase “at least 42.7 MW” of 

replacement power.  EIS/EIR at 3.17-6.  Second, irrigators will be pumping more water under 

the Proposed Action than under the status quo and, therefore, “paying more for electricity under 

the Proposed Action….”  Id. at 3.15-72.   

The EIS/EIR contains no discussion of the effect of these increased costs on the 

approximately 550 irrigated farms in Siskiyou County.  Nor does the EIS/EIR explain what 

additional economic costs the consumer will bear because PacifiCorp is having to purchase 

power after dam removal.  DOI’s disregard of these economic impacts must be considered in 

light of the fact that the citizens of the County of Siskiyou are already reeling from 17% 

unemployment and a flagging economy.  Yet, the EIS/EIR is devoid of any analysis of this 

socioeconomic and human impact of dam removal. 

Similarly, the EIS/EIR is devoid of any analysis of the long term environmental impacts 

of not having clean hydropower.  The EIS/EIR dismisses these impacts with the assertion that the 

four dams provide only a small amount of the total power in the Northwest Power Pool and, 

besides, PacifiCorp will need to develop more power sources by 2018 in order to meet growing 

energy demands.  Id. at 3.18-23-24.  While the individual impact of dam removal may, or may 

not, be small, there is an impact, and it is an impact whose strength is multiplied when it is 

cumulated with the loss of other power sources and with increasing demands for power.  The 

EIS/EIR contains no analysis of this cumulative effect – and no analysis of the environmental 

consequences of using other power sources, including the construction of power generating 

facilities and associated transmission lines.   
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The reality is that replacing clean hydropower with virtually any other power source 

increases pollution emissions or otherwise adversely affects the environment.  The EIS/EIR 

seeks to avoid these issues by pointing, for example, to wind power as a clean energy alternative.  

Even here, the EIS/EIR fails to note the high degree of environmental controversy surrounding 

wind power – a controversy that has caused DOI to develop new guidelines to reduce the number 

of birds killed by large wind power turbines.  The EIS/EIR also points to coal with its well 

known environmental issues and to natural gas while noting that natural gas plants require a 

large amount of fuel.  Id. at 3.18-23.  The fact the EIS/EIR seeks to avoid is that replacing clean 

hydropower with other energy sources has consequences.  But none of these consequences are 

examined in the EIS/EIR. 

O. Water Rights 

The discussion in the EIS/EIR regarding the Proposed Action’s impacts on surface water 

supply availability and water rights compliance relies on incomplete data as to the water 

supplies, rights, and facilities the Proposed Action will affect.  The EIS/EIR also impermissibly 

defers analysis of the Proposed Action’s effects to some later time and fails to recognize and 

analyze important impacts. 

1. The EIS/EIR Fails to Analyze the Decreased Reliability of Yreka’s 
Municipal Water Supply That Will Result From Implementation of 
the Proposed Action 

The City of Yreka, which is filing separate and additional comments on the EIS/EIR, is 

dependent on the Klamath River watershed for its municipal water supply.  Specifically, under 

California State Water Rights Permit No. 15379, the City may draw up to 9.7 million gallons of 

water per day from Fall Creek, a Klamath River tributary.  This diversion has been in place for 

over forty years.  Fall Creek water is transported to the City of Yreka via a 24-inch pipeline that 

passes under the Eastern (upstream) portion of Iron Gate Reservoir.   
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This pipeline will have to be relocated before the Proposed Action can proceed.  EIS/EIR 

at 3.18-14.  Otherwise, the pipeline will be damaged by construction activities associated with 

dam removal, or damaged by the increased water velocities that may result once the dam 

reservoir is drawn down.  Id.  The EIS/EIR contemplates the pipeline will be rebuilt, either along 

a pipe bridge across the river or attached to the Lakeview Bridge, which is downstream of the 

Iron Gate Dam and Reservoir.   

With no analysis whatsoever, the EIS/EIR concludes that the demolition and 

reconstruction of this important pipeline, a key part of the City of Yreka’s municipal water 

supply infrastructure, will result in no change from existing conditions.  There are six problems 

with the approach delineated in the EIS/EIR.   

First, construction of the type necessitated by demolishing and moving the pipeline is not 

guaranteed to proceed smoothly.  While the EIS/EIR seeks to assure us that the water supply for 

Yreka will be unaffected by pipeline relocation, it provides next to no discussion of why this is 

true.  The EIR/EIR states the pipeline would be disconnected “for a short period of time” but 

does not state how short or long that period will be.  It fails to specifically discuss the sources 

from which water for the City will come during the pipeline’s disconnection and fails to analyze 

the environmental and economical effects of using those alternative sources.   

Second, the EIS/EIR neglects to discuss whether its proposed new pipeline can survive 

natural disasters such as flooding, rockslides, and seismic events.  A 100-year flood, for 

example, may carry uprooted trees and other debris that extend far above the water’s surface.  

The new pipeline proposed in the EIS/EIR is an above-ground suspended pipeline bridge or a 

pipeline attached to the underside of Lakeview Bridge.  There is no analysis of the ability of the 

proposed new structure to withstand natural forces.  For example, there is no evidence the 
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EIS/EIR considered whether the height of the proposed pipeline above a 100-year flood level is 

sufficient to protect it from the water and floating debris.  Equally important, the EIS/EIR omits 

any discussion of how an above-ground pipeline can be protected from malicious human 

interference in the form of vandalism or terrorism.   

Third, and related to the first point, the EIS/EIR fails to consider the importance of the 

water supply to the citizens of the City of Yreka.  Approximately 7,500 people depend on the 

existing pipeline for their water.  The EIS/EIR is devoid of any discussion of how these people 

will receive water if there is a disruption in service caused by the problems discussed above.  

Given the City’s Water rights Permit and the needs of its citizens, this is a conspicuous failure of 

analysis in the EIS/EIR.   

Fourth, the proposed above-ground pipeline will be significantly longer than the existing 

pipeline.  The Lakeview Bridge, for example, is located a significant distance from the current 

crossing location.  Therefore, the installation of thousands of feet of additional pipeline becomes 

a necessity.  This significantly changes the hydraulics of the system because there is always 

friction with the water along the pipeline wall.  Increasing pipeline length increases the period of 

time this friction occurs and slows water speed/pressure, necessitating stronger pumps to 

maintain the same water pressure that would exist in a shorter pipeline.  The EIS/EIR fails to 

consider whether the existing pump infrastructure can support a longer pipeline.   

Fifth, the EIS/EIR fails to consider the economic impacts of building new pumping 

infrastructure and of maintaining a longer pipeline. 

Sixth, the existing pipeline contains a cathodic system to protect it from rusting.  The 

system uses electric energy to safeguard the pipeline from corrosion.  The EIS/EIR fails to 

consider how its proposed above-ground pipeline will be connected to the existing cathodic 
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system, whether the existing system is sufficient to service a longer pipeline, and who bears the 

cost of installing and maintaining a larger system.   

All these issues could be avoided if the replacement pipeline were constructed in the 

same way as the original pipeline, but the EIS/EIR refuses to analyze this alternative.  Id. at 2-29.  

Instead, the EIS/EIR dismisses the idea of a replacement underground pipeline stating it “would 

likely require digging in bedrock, which would be complicated and expensive.”  Id.  Not only is 

there no analysis to support this conclusory statement, but it is wrong.  It is common in areas 

where rock geology occurs to bury pipelines.  Numerous buried pipelines have been installed in 

bedrock throughout northern California using rock excavation equipment such as rock trenchers, 

rock saws, and rock wheels.  Trenchless pipe installations using directional drilling or bore and 

jack methods have also been successfully completed in bedrock.  There are many contractors in 

California who have this type of equipment.  Despite these factors, the EIS/EIR rejects this 

option without any analysis.   

The facts are that the existing pipeline was designed and constructed underground to 

protect it and to assure its long-term service to the City.  The Proposed Action should not 

jeopardize this and any replacement pipeline should be constructed in a manner similar to the 

original.  The demolition and permanent reconfiguration of the pipeline is likely to adversely 

affect the reliability of water supply to the City of Yreka and the EIS/EIR fails to consider the 

relevant issues.   

This failure is even more glaring given that the California legislature has a clearly 

articulated policy that the reliability of water supplies, including municipal water supplies, is an 

important state goal, one that is consistent with the California Constitution.  See Water Code, 
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§§10531 and 10610.2.  This is especially true in the context of city water supplies.  Water Code, 

§106.5, provides: 

It is hereby declared to be the established policy of this State that 
the right of a municipality to acquire and hold rights to the use of 
water should be protected to fullest extent necessary for existing 
and future uses[.] 

Water use in California has to be reasonable and beneficial.  Cal. Const. Art. X, §2.  

Reliability of water supplies is a key component of beneficial use: “Conservation and reliability 

of water supply fall within the parameters of the constitutional mandate of reasonable beneficial 

use.  (Cal. Const., art. X, §2; Water Code, §§100, 102, 105.)”  Hillside Memorial Park & 

Mortuary v. Golden State Water Co., 199 Cal.App.4th 658, 671 (2011).  Moreover, 

“[c]onservation of water and reliability of the water supply are matters of significant public 

interest and are of transcendent importance.”  Central and West Basin Water Replenishment Dist. 

v. Southern Cal. Water Co., 109 Cal.App.4th 891, 903 (2003) (internal quotation omitted). 

The deconstruction and relocation of the City of Yreka municipal water supply pipeline 

will have significant effects on the short- and long-term reliability of the water right represented 

by the City’s permit.  However, the EIS/EIR fails to analyze these effects, which is counter to the 

articulated policy and case law of the State of California, each of which place great priority on 

water supply reliability in the context of municipal water supplies.   

2. The EIS/EIR’s Analysis of Impacts to Water Rights is not Based on 
Sufficiently Specific Data About Those Rights 

Although the EIS/EIR makes an effort to identify water rights that will be affected by the 

Proposed Action, it wholly fails to consider the specific circumstances and physical facilities 

associated with the vast majority of those water rights and diversions.  Accordingly, the 

evaluation of impacts is not tethered to actual facts.   
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The EIS/EIR explicitly concedes this shortcoming.  In discussing the existing Klamath 

River water rights that are likely to be affected by the Proposed Action, the EIS/EIR states that 

although “each of these water rights listings will have associated intake facilities to draw water 

from the Klamath River … the specific type, location, and layout of each of these intake facilities 

is unknown at this time.”  EIS/EIR at 3.8-11.  Without any specific knowledge about the 

location, layout, and construction of the intake facilities and diversion structures associated with 

the water rights being analyzed, it is hard to understand how the EIS/EIR can possibly analyze 

the Proposed Action’s impacts on those water rights.   

The Significance Criteria for the EIS/EIR regarding water rights are:  (1) injury to 

existing water rights or adjudication claims, and (2) decreasing water supplies beyond what is 

needed for public health and safety (i.e., needs for drinking water and fire suppression) for the 

current population.  Id. at 3.8-13.  Again, it is impossible to apply these criteria to the existing 

water rights in a vacuum; that is, without knowledge of how those rights are exercised and 

implemented. 

For example, the EIS/EIR analyzes the potential sediment-caused impacts resulting from 

the Proposed Action and concludes that, although significant adverse impacts would result, 

Mitigation Measure WRWS-1 would reduce the impacts to a less than significant level.  Id. at 

3.8-17.  However, as noted in previous sections, the EIS/EIR has seriously understated the 

amount of sediment at issue and, therefore, the effect of this mitigation measure is in doubt.  

Mitigation Measure WRWS-1 contemplates that after the dams are removed, and at the water 

rights holders’ request, there will be an investigation of the impacts caused by the Proposed 

Action, at which time the Dam Removal Entity will modify the impact points as necessary so as 

to reduce the Action’s effects.  Id. at 3.8-26.  This is an example of putting the cart before the 
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horse, wherein the environmental planning documents have improperly deferred the substantive 

environmental analysis of the Proposed Action’s effects to some future time.   

By failing to determine the actual scope and nature of the specific water rights and water 

intake facilities likely to be affected by the Proposed Action, the EIS/EIR has failed in its 

obligation to take a “hard look” at the environmental issues and effects that will result from the 

Proposed Action.  Far from being “a thorough investigation into the environmental impacts of an 

agency’s action and a candid acknowledgment of the risks that those impacts entail,” the draft 

EIS/EIR instead impermissibly defers the analytical investigative work to the post-action future.  

National Audubon Society v. Department of the Navy, 422 F.3d 174, 185-186 (4th Cir. 2005) 

(citations omitted).  Although “foreseeing the unforeseeable is not possible, an agency must use 

its best efforts to find out and disclose all that it reasonably can.”  CEQA Guidelines §15144.  

Here, the EIS/EIR does not show that the agency has used its best efforts to find, disclose, and 

analyze all that it reasonably can about the actual scope and nature of the water rights and 

facilities that will be impacted by the Proposed Action. 

Instead of relying on mitigation measures to provide post-hoc information about the 

specific environmental impacts of the Proposed Action on water rights, the EIS/EIR needs to 

establish specific information about the rights and water intake structures that will be affected.  

This is especially true in light of the EIS/EIR’s conclusion that the release of sediment currently 

stored in the reservoirs will change Klamath River geomorphology and affect water intake 

pumps downstream from Iron Gate Dam.  EIS/EIR at 3.8-17.  There again, the EIS/EIR confirms 

that the “specific layout of the intake facilities is unknown.”  Id.  Although these facilities 

represent important water rights for domestic, irrigation, and/or fire protection use, the EIS/EIR 

fails to articulate the scope and extent of the Proposed Action’s impacts on those rights. 
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3. The EIS/EIR Fails to Articulate Why Actions Contained in the KBRA 
Will Not Have an Effect on Water Rights 

In conclusory fashion, the EIS/EIR states that impacts from programs contained within 

the KBRA, which is a component of the Proposed Action, will not affect water rights and water 

supplies.  These conclusions are premised in large part on the vague concept of “geographic 

separation” between the specific KBRA project components and the hydroelectric facility 

removal actions.   

However, the EIS/EIR fails to articulate where these projects are in relation to the water 

rights and supplies being analyzed, and why the stated “geographic separation” is sufficient to 

ensure there are no effects.  This lack of analysis is present for the Fisheries Reintroduction and 

Management Plan, id. at 3.8-19, the Wood River Wetland Restoration, id. at 3.8-20, the Water 

Diversion Limitations, id., the Water Use Retirement Program, id. at 3.2-21, the Off-Project 

Water Reliance Program, id. at 3.8-22, and the Interim Flow and Lake Level Program, id. at 3.8-

24.  Without a description of the actual “geographic separation” and physical interrelation 

between these important aspects of the Proposed Action and water rights, the public has no way 

of critically evaluating the EIS/EIR’s conclusion that no effects will result from these 

components of the Proposed Action. 

P. Cultural and Historic Resources 

The EIS/EIR states DOI will use the NEPA process to comply with the requirements of 

section 106 of the National Historic Preservation Act (“NHPA”).  EIS/EIR at 3.13-3.  However, 

the EIS/EIR admits it fails to meet the requisite analytical standards.  The EIS/EIR states:  “The 

specific details of how the proposed undertaking or the alternatives might be implemented are 

not fully known at this time and cannot be fully analyzed in the EIS/EIR.”  Id.  The EIS/EIR 

admits:  “The identification of a potential effect on some historic properties cannot be fully 
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determined prior to approval of either the proposed undertakings or an alternative....”  Id. at 3.13-

4.  It is hard to see how the EIS/EIR can be considered as complying with NEPA, CEQA, or the 

NHPA when the EIS/EIR admits it cannot undertake, and has not undertaken, the required 

NHPA analyses.   

Nevertheless, the EIS/EIR persists in claiming it has done an adequate job of analysis.  

The EIS/EIR states it is integrating the NHPA requirements into the NEPA process “pursuant to 

the criteria identified in 36 CFR Section 800.8(c)(1)-(4).”  Id. at 3.13-1.  A closer look at the 

referenced section only serves to demonstrate that the EIS/EIR does not and cannot, comply with 

the NHPA.  36 C.F.R. §800.8(c)(4) provides: 

If an agency official has found during preparation of an ... EIS that 
the effects of an undertaking on historic properties are adverse, the 
agency official shall develop measures in the ... DEIS, or EIS to 
avoid, minimize, or mitigate such effects. 

The regulations go on to say that the agency’s responsibilities are “satisfied” when it has entered 

into a “binding commitment” to implement the identified mitigation measures or the Advisory 

Council on Historic Preservation has commented on the measures.  Id.  Here, the EIS/EIR cannot 

yet identify the adverse effects, let alone identify mitigation measures and enter into binding 

implementation agreements or consultations. 

Even more stunning given that the EIS/EIR admits the effects of the Proposed Action and 

alternatives “are not fully known” and “cannot be fully analyzed” is the next statement that “DOI 

has developed measures to avoid, minimize or mitigate adverse effects to historic properties and 

historic resources....”  EIS/EIR at 3.13-27.  It stretches the outer bounds of credibility to claim 

that one has successfully mitigated for effects that are not even known.  Indeed, there is no 

indication that the material provided by the County of Siskiyou on behalf of the Shasta Tribe 
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regarding potential cultural and burial sites currently in the project area was ever meaningfully 

examined.   

This leads to the question of exactly what type of mitigation is contemplated.  In 

describing the mitigation plan, the EIS/EIR begins by stating that “adverse effects to known 

historic properties ... cannot be avoided.  In addition, adverse effects to as yet unidentified or 

unevaluated historic properties expected to be identified ... may result from [the Proposed 

Action.]”  Id. at 3.13-34.  The EIS/EIR then gives the mitigation plan:  “The adverse effects will 

need to be minimized or mitigated.”  Id.  In other words, the mitigation plan is to decide later.  

This is not the type of concrete mitigation plan that complies with the NHPA. 

The absence of any mitigation plan is amply demonstrated by the mitigation measures 

referenced in the EIS/EIR.  These mitigation measures are comprised of (1) continuing to find 

out what is the problem, and (2) identifying ways to mitigate.  Id. at 3.13-39-40.  For example, 

mitigation measures CHR 1-4 all state that the first action is to identify cultural and historic 

resources that will be affected by the Proposed Action.  After that process is complete, mitigation 

measures CHR 1-4 provide for the “identification and evaluation [of] alternatives to avoid, 

minimize, or mitigate ... adverse effects....”  Id. at 3.13-39.  The EIS/EIR’s unsupported 

conclusion is that this so-called mitigation “would be effective.”  Id. at 3.14-40.   

Try as it might, the EIS/EIR does not meet the NEPA or CEQA standards for a hard look 

at environmental effects.  It is hard to look at effects when you are still trying to find out the 

effects.  Further, the EIS/EIR will not substitute for the analysis and concrete mitigation required 

under the NHPA.   

Q. Environmental Justice 

The EIS/EIR admits the Proposed Action will cause a short-term and long-term loss of 

revenues to the affected counties and that this loss “would disproportionately affect low income 
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and minority county residents and tribal people.”  EIS/EIR at 5-104.  Neither the extent of the 

loss nor the impact on low income and minority residents and tribal people is examined, despite 

the fact the EIS/EIR admits these impacts could last “indefinitely.”  Id. at 4-160.   

The EIS/EIR also admits that tribal people depend on freshwater mussels for subsistence 

and for cultural and economic value and reducing mussel populations would have a 

“disproportionate adverse effect” on tribal people.  Id. at 3.16-29.  As discussed in Part II.C.10 of 

these Comments, freshwater mussels are likely to experience “substantial” mortality from the 

release of sediment following dam removal.  The sum total of the analysis of these impacts on 

tribal people in the EIS/EIR is the statement that these affects cannot be “completely avoided.”   

The EIS/EIR claims tribal people will benefit from increased salmon and other fish 

populations.  EIS/EIR at 3.16-29.  As discussed in Part II.C of these Comments, those claimed 

benefits are illusory. 

The EIS/EIR falls short of anything that approaches adequate analysis of environmental 

justice issues.  Rather, the EIS/EIR makes claims of benefits belied by the facts and then fails to 

examine the effects of harms that even the EIS/EIR admits will occur.   

R. Tributaries 

The Proposed Action is the removal of four dams along the Klamath River and 

implementation of the KBRA.  EIS/EIR at 2-19 (the Proposed Action “would include ... the 

implementation of the KBRA”), 3.3-75 (the Proposed Action “includes the implementation of 

KBRA”), and 3.3-138.  Appendix C-2 of the KBRA contains cost estimates for the various 

KBRA projects.  Among those projects are habitat and aquatic restoration in and around six 

tributaries of the Klamath River, the Williamson River, Sprague River, Wood River, Shasta 

River, Scott River, and Salmon River.  EIS/EIR at 2-43 citing KBRA, Appendix C-2.  For five of 

those tributaries, there are also upland habitat projects included within the list of KBRA projects.  
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Id.  In addition, there are four projects for tributaries in general.  These projects address issues 

involving water quality, vegetation, physical habitat, and certain fish (listed suckers).  KBRA, 

Appendix C-2 at C.8.  Between 2012 and 2021, the expenditures on these tributary projects totals 

$177,045,000.  Id. at C.7-C.8.   

These are significant and large scale actions.  The effects will be felt in the tributaries and 

in Klamath River.  However, the environmental effects analysis in the EIS/EIR has no evaluation 

or analysis of these projects which are part of the Proposed Action and which impinge, for better 

or worse, on the Klamath River.  The failure to conduct the required analyses is yet another 

example of the legal and substantive deficiency of the EIS/EIR.   

III. THE MITIGATION ANALYSIS 

A. The Legal Standard 

1. NEPA 

CEQ’s regulations require that an EIS “[i]nclude appropriate mitigation measures” for the 

proposed action and its alternatives.  40 C.F.R. §1502.14(f).  See also 40 C.F.R. §1502.16(h).  

Mitigation is defined as avoiding the impacts altogether, minimizing the impacts, rectifying the 

impacts by rehabilitating and restoring the environment, reducing or eliminating the impacts over 

time, and compensating for impacts by providing substitute resources.  40 C.F.R. §1508.20.   

Although NEPA does not impose a substantive requirement that a complete mitigation 

plan be finalized in an EIS, a mere listing of mitigation measures is not enough.  Sierra Club v. 

Federal Highway Administration, 715 F.Supp.2d 721 (S.D. Tex. 2010), aff’d, 2011 U.S. App. 

Lexis 16066 (5th Cir.)(Aug. 2, 2011).  The courts have found impact statements that did no more 

than list mitigation measures to be inadequate because the discussion failed to fully discuss 

mitigation measures or to include measures that should have been discussed.  Navajo Nation v. 

United States Forest Service, 479 F.3d 1024 (9th Cir. 2007), opinion adopted en banc, 535 F.3d 
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1058 (9th Cir. 2008), cert. denied, 129 S. Ct. 2763 (2009); Davis v. Mineta, 302 F.3d 1104 (10th 

Cir. 2002); Neighbors of Cuddy Mountain v. United States Forest Service, 137 F.3d 1372 (9th 

Cir. 1998); Environmental Defense Fund, Inc. v. Froehlke, 473 F.2d 346 (8th Cir. 1972).   

Like other elements of an EIS, mitigation measures must be discussed in sufficient detail 

to ensure there has been a hard look at the environmental issues and their effects.  Courts will not 

accept conclusory descriptions of mitigation measures and their alleged effectiveness.  Neighbors 

of Cuddy Mountain v. United States Forest Service, 137 F.3d 1372 (9th Cir. 1998).  See also 

Haugard, Perspectives on NEPA:  Let’s Bring a Bit of Substance to NEPA – Making Mitigation 

Mandatory, 30 Environmental Law Report 10638 (2009); Slotterback, Evaluating the 

Implementation of Environmental Review Mitigation in Local Planning and Development 

Processes, 28 Environmental Impact Assessment Review 546 (208).  In South Fork Band 

Council of Western Shoshone of Nevada v. United States Department of Interior, 588 F.3d 718 

(9th Cir. 2009), for example, the court held an EIS inadequate because it did not assess the 

effectiveness of mitigation measures but said their feasibility would depend on details to be 

developed later.   

The critical importance of mitigation analysis as to both a proposed action and its 

alternatives is confirmed by CEQ’s recent promulgation of a Guidance on the Appropriate Use of 

Mitigation and Monitoring (“Guidance”).  76 Fed. Reg. 3,843 (Jan. 21, 2011).  The Guidance 

emphasizes CEQ’s regulatory requirements that an EIS must analyze the environmental 

consequences of an action and its alternatives including the “means to mitigate adverse 

environmental impacts.”  Guidance §B.  The EIS/EIR fails to meet these standards. 

2. CEQA 

CEQA requires agencies to implement alternative or mitigation measures if they are 

feasible and found to substantially lessen the significant environmental effects.  It is California’s 
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policy that public agencies “should not approve projects as proposed if there are feasible 

alternatives or feasible mitigation measures available which would substantially lessen the 

significant environmental effects of such projects[.]”  CEQA Guidelines §21002.  Accordingly, 

one of the EIR’s fundamental purposes is to identify measures for mitigating the proposed 

project’s significant environmental impacts.  Id. at §§21002.1(a), 21061.  The EIR must describe 

feasible project impact mitigation measures.  CEQA Guidelines §§15121(a), 15126.4(a).  These 

measures should be “pragmatic, concrete means to minimize the impacts and restore ecological 

equilibrium”  Environmental Council of Sacramento v. City of Sacramento, 142 Cal.App.4th 

1018, 1039 (2006).  They should not be remote and speculative.  Federation of Hillside & 

Canyon Ass’ns v. City of Los Angeles, 83 Cal.App.4th 1252, 1260 (2000).   

The EIR must “describe feasible measures which could minimize significant adverse 

impacts[.]”  CEQA Guidelines §15126.4(a)(1).  CEQA requires that “[e]ach public agency shall 

mitigate or avoid the significant effects on the environment of projects that it carries out or 

approves whenever it is feasible to do so.”  Cal. Pub. Res. Code §21002.1(b); City of Marina v. 

Board of Trustees, 39 Cal.4th 341, 360 (2006).  CEQA Guidelines §15130(b)(3).  See also, 

CEQA Guidelines §§15126.4(a)(1), 15130(b)(3) (the discussion of cumulative impacts must 

include a summary of the expected environmental effects to be produced by those projects, a 

reasonable analysis of the cumulative impacts, and full consideration of all feasible mitigation 

measures that could reduce or avoid any significant cumulative effects of a proposed project).   

“Where several measures are available to mitigate an impact, each should be discussed 

and the basis for selecting a particular measure should be identified.”  CEQA Guidelines 

§15126.4 (a)(1)(B).  Where the mitigation measures themselves cause one or more significant 
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effects, the effects of the mitigation measure must be discussed.  Id. at §15126.4 (a)(1)(D).  See 

also Stevens v. City of Glendale, 125 Cal.App.3d 986 (1981).   

The “mitigation” concept, is broad, and includes all of the following. 

(a) Avoiding the impact altogether by not taking a certain action or parts of an action. 

(b) Minimizing impacts by limiting the degree or magnitude of the action and its 
implementation. 

(c) Rectifying the impact by repairing, rehabilitating, or restoring the impacted 
environment. 

(d) Reducing or eliminating the impact over time by preservation and maintenance 
operations during the life of the action. 

(e) Compensating for the impact by replacing or providing substitute resources or 
environments. 

CEQA Guidelines §15370.   

Although the CEQA Guidelines permit agencies to make findings that some mitigation 

measures are infeasible, (§21081 (a)(3)), those findings must be sufficiently detailed and based 

“on substantial evidence in the record.”  CEQA Guidelines §21081.5.  See also Citizens for 

Quality Growth v. City of Mount Shasta, 198 Cal.App.3d 433, 441 (1988) (agency’s findings 

under §21081 as to mitigation must be sufficiently detailed).   

The EIR must also respond to and address specific suggestions for mitigation measures of 

significant impacts, unless those suggested measures are “facially infeasible.”  Los Angeles 

Unified School Dist. v. City of Los Angeles, 58 Cal.App.4th 1019, 1029 (1997).   

B. The Mitigation Analysis – The Alternatives 

The requirement for mitigation analysis applies to both the proposed action and its 

alternatives.  However, the EIS/EIR is almost completely devoid of the required discussion of the 

mitigation measures for the alternatives.  The only discussion of mitigation is with respect to the 

Proposed Action and to a significantly lesser degree the no action alternative.  Absent is the 
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required mitigation analysis regarding alternatives 3, 4, and 5.  On this basis alone, the EIS/EIR 

fails to meet NEPA’s and CEQA’s standards for adequacy.  There is simply no way to examine 

and compare the environmental effects of the various alternatives because the EIS/EIR does not 

include a complete mitigation analysis. 

C. The Mitigation Analysis – Bifurcation 

The EIS/EIR is also legally defective because it attempts to bifurcate the analysis of dam 

removal and mitigation, inappropriately leaving the second for a later day.  This violates the 

requirement that the EIS/EIR take a hard look at the environmental effects of a proposed action. 

The Proposed Action is the removal of four dams on the Klamath River, including the 

removal of all associated power generation facilities and “implementation of the KBRA.”  

EIS/EIR at 2-19.  To make certain everyone understands that the Proposed Acton includes the 

KBRA mitigation measures, the EIS/EIR goes on to state “the KBRA is a component of the 

Proposed Action.”  Id. at 3.3-138.  See also id. at 3.3-75 (the Proposed Action “includes ... the 

implementation of the KBRA.”)  The environmental effects of the Proposed Action depend on 

the implementation of the KBRA mitigation measures. 

Notwithstanding this, the EIS/EIR states it will provide “project-level analysis,” i.e., 

detailed analysis, of dam removal but, as for the KBRA mitigation measures, the evaluation will 

be “on a programmatic level” only.  Id. at 3.1-4.  The reason for this circumscribed review of the 

KBRA is that “[w]hile the general goals of the KBRA actions and programs are known, the 

specific actions that would occur are not yet defined....”  Id.  In other words, the KBRA cannot 

be evaluated because it is too general. 

The preceding admissions render the EIS/EIR legally defective.  NEPA and CEQA 

require that mitigation measures be discussed in sufficient detail to ensure a hard look has been 

taken at the environmental effects of a proposed action.  To know the environmental impacts of 
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dam removal, the decision maker must know the effects of the planned mitigation.  That has not 

been done, and cannot be done at this time, because the KBRA is only a statement of general 

goals.  How those goals will be achieved is generally not known.  The attempt to bifurcate the 

analysis of dam removal and the analysis of mitigation is a clear violation of NEPA’s and 

CEQA’s requirements to include mitigation analysis in the EIS.   

In addition to violating the requirements for adequate mitigation analysis, the attempt to 

bifurcate dam removal from the KBRA mitigation plan also violates CEQ’s regulations 

regarding how to define the federal action.  CEQ’s regulations define a “major federal action” as 

including “a group of concerted actions to implement a specific policy or plan” and as 

“systematic and connected agency decisions.”  40 C.F.R. §1508.18(b)(4).  Here, the EIS/EIR 

admits the KBRA is incorporated into the dam removal action – it is one “systematic and 

connected” action.   

In that regard, CEQ’s regulations state: 

Agencies shall make sure the proposal which is the subject of an 
environmental impact statement is properly defined....  Proposals 
or parts of proposals which are related to each other closely 
enough to be, in effect, a single course of action shall be evaluated 
in a single impact statement. 

40 C.F.R. §1502.4(a).  The EIS/EIR states the Proposed Action incorporates the KBRA.  Yet, 

there cannot be any analysis because the KBRA is to ill-defined to permit proper analysis.  In a 

vain attempt to avoid this legal failure, the EIS/EIR, for purposes of mitigation analysis, 

suddenly pretends the KBRA is not part of the federal action.   

To justify this fiction, the EIS/EIR attempts to define the KBRA as a “connected action” 

to the dam removal that somehow can be examined later.  EIS/EIR at 1-1.  First, this is 

inconsistent with the statements in the EIS/EIR that the KBRA is not just connected to, but is 

incorporated into, the Proposed Action.  Second, even if the EIS/EIR characterization of the 
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KBRA as a connected action is correct, CEQ’s regulations provide that connected actions 

“should be discussed in the same impact statement.”  40 C.F.R. §1508.25(a)(1).  For example, in 

Hammond v. Norton, 370 F.Supp.2d 226 (D.D.C. 2005), the court held the Bureau of Land 

Management erred by not considering two natural gas pipeline projects in a single EIS because 

the two pipelines did not have independent and separate utility.  Here, the EIS/EIR readily 

admits the KBRA does not have independent utility apart from dam removal.  EIS/EIR at 1-26, 

including Table 1-1 at 1-26-27.  A closer look at Table 1-1 further confirms that all the KBRA 

fisheries programs, for example, are directly linked to dam removal.  And recall the EIS/EIR 

states the need for dam removal is to restore salmon fisheries.   

The reality, admitted in the EIS/EIR, is that dam removal and the KBRA are one action, 

the Proposed Action.  The environmental effects of dam removal depend on the specific actions 

in the KBRA.  However, because those actions are unknown, the effects of dam removal are 

unknown and the EIS/EIR fails to meet the requisite legal standard for mitigation analysis and 

for a hard look at the environmental effects of the Proposed Action.   

Furthermore, as discussed in the next section, DOI cannot attempt to run away from its 

statements that the KBRA is too general to be analyzed and instead argue that the KBRA’s 

mitigation measures were fully reviewed and that the KBRA will be effective in mitigating the 

adverse effects of dam removal.   

D. The Mitigation Measures of the KBRA 

As noted in Part II of these Comments, the alleged benefits of the Proposed Action hinge 

on the full and effective implementation of the KBRA.  However, as the Coho and Steelhead 

Expert Panel stated in assessing the benefits of the KBRA, “uncertainty is high because the 

KBRA plan is so unspecific.”  Coho and Steelhead Expert Panel Report at 47.  The Panel found 

the KBRA is only “a list of possible actions without sufficient detail to estimate quantitatively 
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their effects on habitat....”  Id. at 48.  As to how the KBRA will impact overall ecosystem 

functions, the Expert Panel found “the details of the KBRA [are] insufficient to answer this 

question.”  Id. at 49. 

In the same manner, the Resident Fish Expert Panel found that any level of improvement 

attributed to the KBRA “is uncertain, in part because details of most activities have not been 

described.”  Resident Fish Expert Panel Report at 77.   

Even the EIS/EIR itself admits that the alleged benefits of the KBRA – benefits DOI 

relies on to justify the Proposed Action – cannot be determined because the KBRA is too ill 

defined and, furthermore, the claimed benefits may not exist even if the KBRA is implemented.  

A few examples suffice to illustrate the point.   

• After admitting the Proposed Action will increase nutrient loads and the production of 

harmful river algae, the EIS/EIR states these effects “could” possibly be mitigated 

“if” the KBRA mitigation projects are well designed and implemented on a large 

enough scale.  EIS/EIR at 3.4-15.  Note there is not enough information about the 

KBRA projects to determine if the projects are well designed or on a large enough 

scale to address the problem.  Note also that at the end of the day the EIS/EIR admits 

that even with the KBRA the Proposed Acton will make nutrient loads worse.  See 

Part II.C.1.c of these Comments.   

• After admitting that a habitat restoration plan is needed due to “the likelihood for 

invasive or weedy species to colonize newly exposed areas,” the EIS/EIR admits the 

alleged benefits of the KBRA cannot be examined because the plan provided for in 

the KBRA will be developed later.  EIS/EIR at 3.5-44.   
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Given that the Proposed Action incorporates the KBRA (EIS/EIR at 2-19, the Proposed 

Action “would include ... implementation of the KBRA ...”), an analysis of the effects of the 

Proposed Action is also an analysis of the KBRA.  Again, a few examples regarding the 

Proposed Action suffice to illustrate that the mitigation analysis in the EIS/EIR is defective. 

• To evaluate the effect of the Proposed Action on water temperatures “will require 

more detailed information” than is presented.  Coho and Steelhead Expert Panel 

Report at 32. 

• Regarding any improvement in ecosystem functions, there “is insufficient information 

available” to answer how the Proposed Action compares to the status quo.  Id. at 51.   

• Regarding the precise extent to which the Proposed Action differs from the status quo 

as to the incidence of fish disease, “[t]he information available is insufficient....”  Id.   

• It is uncertain if the Proposed Action together with the KBRA can improve the low 

oxygen issues in the river.  Chinook Expert Panel Report at 14. 

• Whether thermal refugia will benefit steelhead “is not known.”  Coho and Steelhead 

Expert Panel Report at 43.   

Furthermore, it is unlikely the KBRA can be fully implemented or that it will be 

effective.  The Chinook Expert Panel, for example, noted that based on “the Panel’s past 

experiences with large rehabilitation projects in other streams, the stream rehabilitation literature 

[citations omitted], and increased uncertainty of KBRA funding, the Panel has strong 

reservations that KBRA will be implemented with sufficient effectiveness....”  Chinook Salmon 

Expert Panel Report at 26-27.  The Chinook Expert Panel then said that even if the KBRA is 

fully funded and implemented its proposed actions and their claimed benefits are “infeasible,” 

“unlikely,” “remote,” “uncertain,” “may not match the scope and extent” of the problems, and 
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could be subject to species interactions not considered in the EIS/EIR that result in “cancelling” 

the alleged benefits of the KBRA and the Proposed Action.  Id. at 10, 11, 13, 14-15, 17. 

Repeatedly, the EIS/EIR and the various Expert Panels established by DOI admit the 

KBRA is so lacking in specifics that its effectiveness cannot be evaluated.  Repeatedly, where 

some details are present, the effectiveness of the KBRA is called into question.  Repeatedly, the 

statement is made that “if” the KBRA is 100% funded and implemented, then it “could” have a 

mitigating effect.  None of this is the type of analysis that passes legal muster.  How can a 

decision maker evaluate the benefits of a plan so lacking in details?  The resounding answer from 

the Expert Panels is he or she cannot.  Furthermore, how can a decision maker consider a 

mitigation plan that experts and even the EIS/EIR admit is not feasible and unlikely to succeed?  

The answer is he or she cannot.  To the extent the EIS/EIR relies on the KBRA as providing 

mitigation analysis, or mitigation, the EIS/EIR fails to meet NEPA’s and CEQA’s standards for 

mitigation analysis.   

Furthermore, Appendix C to the KBRA lists 112 projects that are part of the KBRA.  

KBRA, Appendix C at C.7-C.9.  The vast majority of those projects will have environmental 

effects.  Since the KBRA is part of the Proposed Action, one would expect an analysis in the 

EIS/EIR of those 112 projects.  There is virtually none.   

E. Conclusion 

NEPA and CEQA require a full and complete analysis of the mitigation measures that 

will be part of the proposed action and each alternative.  Otherwise, the decision maker cannot 

truly compare the actual effects of the proposed action versus its alternatives.  The EIS/EIR fails 

to meet this legal standard because there is no mitigation analysis as to the alternatives.  As to the 

Proposed Action, the mitigation proposals contained in the KBRA are often so ill-defined that 

they cannot be evaluated.  Where more detail is provided, the EIS/EIR and the Expert Panels 



107 

often conclude the KBRA is unlikely to succeed, not feasible, and too uncertain as to outcome.  

The EIS/EIR does not contain a legally adequate mitigation analysis.   

IV. ALTERNATIVES ANALYSIS 

A. The Analysis of Alternatives 

The analysis of alternatives is considered the “heart” of an EIS.  40 C.F.R. §1504.14.  

The alternatives analysis is the critical element of an EIS.  In its famed Forty Questions 

Guidance, CEQ stated:  “The degree of analysis devoted to each alternative in the EIS is to be 

substantially similar to that devoted to the ‘proposed action.’”  Memorandum for Federal NEPA 

Liaisons, Federal, State, and Local Officials and Other Persons Involved in the NEPA Process, 

46 Fed. Reg. 18,026 (Mar. 16, 1981), Question 5b.  This CEQ Guidance mirrors the NEPA 

implementing regulations that direct federal agencies to “[r]igorously explore and objectively 

evaluate all reasonable alternatives....”  40 C.F.R. §1502.14(a). 

The EIS/EIR falls short of this standard.  As noted in Part II.C of these Comments, DOI 

convened four expert panels to examine issues surrounding the various fish resources in the 

Klamath Basin, including Chinook and coho salmon.  The reports of these Expert Panels are the 

foundational documents for the findings and conclusions in the EIS/EIR regarding whether the 

Proposed Action can, in fact, restore salmon and other fish resources.  However, as noted in Part 

II.C of these Comments, DOI restricted each Expert Panel to an analysis of only two alternatives, 

no action and the Proposed Action.  Not only does this demonstrate a closed mind on the part of 

DOI, but it violates NEPA and CEQA which require a robust analysis of all alternatives. 

DOI cannot rescue its position by arguing the EIS/EIR dutifully examines all alternatives.  

This attempted defense only serves to document the failed analysis in the EIS/EIR.  For example, 

as to aquatic resources, the EIS/EIR devotes 22 pages of discussion to the No Action alternative 

and 103 pages to the Proposed Action (Alternative 2), for a total of 125 pages.  Alternatives 3, 4, 
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and 5 get a combined total of 50 pages of discussion.  The attention and analysis given to each 

alternative is hardly comparable.   

This pattern repeats itself throughout the EIS/EIR and a few examples suffice.  As to the 

issue of algae production, the Proposed Action receives nine pages of discussion.  Alternative 4 

receives 14 lines of discussion compressed into one paragraph.  For terrestrial resources, the 

Proposed Action is discussed over 28 pages.  Alternative 4 is covered in just over one page.  As 

to water quality, the Proposed Action is reviewed in 56 pages.  Alternative 4 gets less than two 

pages.  For air quality and climate change, there are 16 pages of discussion for the Proposed 

Action and six for Alternative 4.  The EIS/EIR even admits it failed to treat the alternatives 

equally.  For example, water temperature model results were “not developed for all the 

alternatives....”  EIS/EIR at 3.3-49.   

The EIS/EIR has failed to provide the robust alternatives analysis required by NEPA and 

CEQA.  Instead, DOI instructed its Expert Panels to ignore three of the alternatives and the 

EIS/EIR then adopts the Expert Panel reports as justifying the selection of the Proposed Action.  

What discussion does occur regarding the orphaned three alternatives is cursory at best.  The 

EIS/EIR fails to meet CEQA and NEPA standards for a rigorous and objective evaluation of 

alternatives.   

B. The Purpose and Need Statement 

CEQ regulations require the agency to identify the purpose and need for the proposed 

action.  40 C.F.R. §1502.10(d).  Here, DOI states the purpose of the Proposed Action “is to 

achieve a free flowing river condition....”  EIS/EIR at 1-29.  The need for the action “is to 

advance restoration of the salmonid fisheries in the Klamath Basin....”  Id.   

DOI’s statement of the purpose of the Proposed Action preordains the selection of a dam 

removal alternative.  No other alternative achieves the purpose of a “free flowing river.”  By 
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adopting such a limited purpose, DOI has dictated the result of its decision about how to restore 

salmon resources.  DOI’s selection of a purpose statement stands in contrast to the statement of 

purpose approved in Westlands Water District v. United States Department of the Interior, 

376 F.3d 853, 866 (9th Cir. 2004), where the project’s purpose was to restore anadromous fish 

runs.  For the Klamath River, DOI has already selected the method to restore anadromous fish 

runs – dam removal.  Not only does this demonstrate a closed mind in violation of the arbitrary 

and capricious standards of the Administrative Procedure Act, but it also violates NEPA.  As the 

court said in Simmons v. United States Army Corps of Engineers, 120 F.3d 664, 666 (7th Cir. 

1997), an agency cannot “contrive a purpose so slender as to define competing ‘reasonable 

alternatives’ ... out of existence....”   

Because the range of alternatives that must be analyzed under CEQA is tied to the 

project’s objectives, DOI’s statement of purpose violates CEQA.  CEQA requires that the project 

purpose help the agency develop and consider appropriate alternatives.  DOI’s use of the “free 

flowing river” objective preordains the outcome and thereby undermines CEQA’s requirement 

that decision making occur after, not before, the environmental analysis is done. 

V. CUMULATIVE IMPACTS ANALYSIS 

A. The Legal Standard – NEPA 

A discussion of the cumulative environmental effects of a proposed action is an essential 

part of the environmental review process.  Otherwise, the actual impact of a proposed action 

cannot be fully understood.  Kern v. United States Bureau of Land Management, 284 F.3d 1062 

(9th Cir. 2002).  A “cumulative impact” is defined as: 

the impact on the environment which results from the incremental 
impact of the action when added to other past, present, and 
reasonably foreseeable future action....  Cumulative impacts can 
result from individually minor but collectively significant actions 
taking place over a period of time. 
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40 C.F.R. §1508.7.  However, a discussion of the cumulative impact of alternatives to the 

proposed action is not required.  Soda Mountain Wilderness Council v. Norton, 424 F.Supp.2d 

1241 (E.D. Cal. 2006).   

As to past impacts that must be analyzed, CEQ has stated there must be 

a concise description of the identifiable present effects of past 
actions to the extent that they are relevant and useful in analyzing 
whether the reasonably foreseeable effects of the agency proposal 
for action and its alternatives may have a continuing, additive and 
significant relationship to those effects. 

Guidance on the Consideration of Past Actions in Cumulative Impact Analysis, 2005, at 1-2.  

This interpretation of an agency’s responsibilities under NEPA has been upheld by the courts.  

League of Wilderness Defenders v. United States Forest Service, 549 F.3d 1211 (9th Cir. 2008). 

As to what future impacts must be considered, courts have held that all “reasonably 

foreseeable” actions that have potential cumulative effects must be addressed.  Lands Council v. 

McNair, 537 F.3d 981 (9th Cir. 2008) en banc.  However, speculative impacts need not be 

considered.  Town of Marshfield v. F.A.A., 552 F.3d 1 (1st Cir. 2008).  Some degree of certainty 

must exist as to project approval.  Habitat Education Center v. U.S. Forest Service, 609 F.3d 897 

(7th Cir. 2010).   

The nature of other actions must also be considered.  For example, a non-adjacent similar 

action having cumulative effects is to be considered.  See, e.g., Grand Canyon Trust v. Federal 

Aviation Administration, 290 F.3d 339 (D.C. Cir. 2002) (where airport noise was at issue all 

sources of noise should be evaluated).  Similarly, non-adjacent dissimilar projects should be 

considered where they have related impacts.  People of State of California v. United States 

Department of Transportation, 260 F.Supp.2d 969 (N.D. Cal. 2003) (airport expansion project 

must address cumulative impacts of nearby projects including hotel construction); League of 
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Wilderness Defenders v. Marquis-Brong, 259 F.Supp.2d 1115 (D. Or. 2003) (timber sale must 

consider cumulative effects of fire and grazing on nearby land). 

In addition to considering the nature of related actions, there are issues of proximity to 

consider.  For example, an agency should consider the impact of a project on an adjacent area.  

Earth Island Institute v. United States Forest Service, 351 F.3d 1291 (9th Cir. 2003) (timber sale 

required consideration of cumulative impacts on spotted owls in a neighboring national forest).  

In addition, agencies must consider cumulative impacts even if they are not area specific.  Center 

for Biological Diversity v. National Highway Traffic Safety Administration, 538 F.3d 1172 (9th 

Cir. 2008) (national corporate average fuel economy standards required an evaluation of the 

cumulative impact of the rule on greenhouse gas emissions in light of reasonably foreseeable 

similar standards for light trucks and passenger automobiles).   

Assuming the scope of the cumulative impact analysis is appropriate, the next issue is 

what level of analysis is adequate.  Here, courts have applied a “rule of reason” test to determine 

if the analysis is reasonably thorough such that the decision maker can make an informed 

decision.  Westside Property Owners v. Schlesinger, 597 F.2d 1214 (9th Cir. 1979).  Again, the 

standard is whether there is sufficient information to demonstrate the agency has taken a “hard 

look” at the cumulative impacts of the proposed action.  Environmental Protection Information 

Center v. Blackwell, 389 F.Supp.2d 1174 (N.D. Cal. 2004).  This standard requires “some 

quantified or detailed information” because general statements about possible effects and some 

risk “do not constitute a hard look absent a justification regarding why more definitive 

information could not be provided.”  Klamath-Siskiyou Wildlands Center v. Bureau of Land 

Management, 387 F.3d 989, 993-94 (9th Cir. 2004).  Thus, conclusory statements absent analysis 

are inadequate.   Muckleshoot Indian Tribe v. U.S. Forest Service, 177 F.3d 800 (9th Cir. 1999).  
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Further, a plaintiff need not show that cumulative effects will actually occur but only that such a 

potential exists.  Te-Moak Tribe of Western Shoshone of Nevada v. U.S. Department of Interior, 

608 F.3d 592 (9th Cir. 2010).   

A requirement to consider cumulative impacts is, however, less rigorous in the case of a 

programmatic EIS when the agency can consider these impacts at the site and project specific 

stage.  Northern Alaska Environmental Center v. Lujan, 961 F.2d 886 (9th Cir. 1992).   

B. The Legal Standard – CEQA 

While NEPA requires an analysis of environmental effects that may not be “significant” 

on their own but which may be “significant” when combined with similar effects over time, 

CEQA adopts a “considerable” effect standard.  Environmental effects that may not be 

“considerable” on their own but which may be “considerable” when combined with similar 

effects over time require analysis.  The CEQA Guidelines define a cumulative effect as:   

[T]wo or more individual effects which, when considered together, 
are considerable or which compound or increase other 
environmental impacts. 

(a) The individual effects may be changes resulting from a 
single project or a number of separate projects. 

(b) The cumulative impact from several projects is the change 
in the environment which results from the incremental impact of 
the project when added to other closely related past, present, and 
reasonably foreseeable probable future projects.  Cumulative 
impacts can result from individually minor but collectively 
significant projects taking place over a period of time. 

CEQA Guidelines §15355.  Thus, a lead agency must discuss the cumulative impacts of a project 

when the cumulative effect is significant and the project’s incremental contribution would be 

“cumulatively considerable.”  CEQA Guidelines §§15065(a)(3) and 15130(a). 

If the combined cumulative impact of the effects of the proposed project and other 

projects is not considerable, an EIR must explain why that is so.  CEQA Guidelines 
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§15130(a)(2).  Further, if mitigation for the proposed project is determined to render the 

cumulative impacts less than considerable, the EIR must identify the facts supporting that 

conclusion.  CEQA Guidelines §15130(a)(3).  With respect to mitigation, however, CEQA 

requires an EIR to identify all reasonable and feasible mitigation options.  CEQA Guidelines 

§15130.  Further, no public agency can approve a project that has significant impacts unless 

feasible changes have been incorporated into the project to avoid or substantially lessen the 

significant environmental effects.  CEQA Guidelines §15091.  Thus, CEQA requires each 

agency to mitigate or avoid significant environmental effects whenever it is feasible to do so.  

Pub. Res. Code §21002.1(b).   

C. The Cumulative Impact Analysis 

As a threshold matter, the cumulative impact analysis in the EIS/EIR is per se deficient.  

The EIS/EIR relies on the environmental effects analysis in the EIS/EIR to establish the baseline 

effects caused by dam removal.  These effects are then evaluated in the cumulative impact 

analysis.  As discussed in Part II of these Comments, the EIS/EIR understates or fails to analyze 

the baseline effects.  Consequently, the baseline, the foundation from which the cumulative 

effects analysis proceeds, is incorrect.  That alone renders the cumulative impact analysis in the 

EIS/EIR legally insufficient.  No more need be said.  Nevertheless, these Comments will 

examine other weaknesses in the cumulative impacts section of the EIS/EIR. 

1. Scope of Analysis 

The cumulative impacts analysis must examine the cumulative effects of past, present, 

and reasonably foreseeable effects of other projects.  Table 4-4 of the EIS/EIR lists the “Projects 

Considered in Cumulative Effects Analysis.”  EIS/EIR at 4.3-22-26.  Sixty-two projects are 

listed, including multiple surface transportation projects, multiple housing developments and 

other housing facilities, mining projects, waterfront development, and energy production 
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facilities.  Presumably, these projects would not be on the list if they were not past, present, or 

reasonably foreseeable projects.  However, these projects are not analyzed for cumulative 

impacts in association with the Proposed Action.  Here again, the EIS/EIR fails to meet the 

standards of legal adequacy.   

Also conspicuously absent from this analysis are the KBRA projects proposed for 

Klamath River tributaries discussed in Part II.R of these Comments.  These projects, which are 

both reasonably foreseeable and part of the Proposed Action, receive not a word of analysis in 

the cumulative impacts analysis.  Since none of these projects were considered in the 

environmental effects section of the EIS/EIR, one would at least expect some mention of them in 

the cumulative impacts analysis.  But that is not the case.  Indeed, Appendix C to the KBRA lists 

112 projects, and there is virtually no analysis in the EIS/EIR of the cumulative effects of these 

reasonably foreseeable actions.   

2. Aquatic Resources 

The EIS/EIR claims that because of “increased habitat availability and improved habitat 

quality” the long-term cumulative effects of the Proposed Action will be beneficial.  EIS/EIR at 

4-78.  As discussed in Part II.C of these Comments, the facts do not support this conclusion as to 

the baseline effects of the Proposed Action – a baseline that must be correct in order to properly 

assess cumulative impacts.  Even the EIS/EIR admits that the starting point for cumulative 

impact analysis is the baseline environmental effects.  EIS/EIR at 4-27.  Curiously, the EIS/EIR 

states this baseline includes the effects of the KBRA, effects which, as noted in Part III of these 

Comments, have not been analyzed.  Id.   

The same lack of analysis, and the failure to have a proper baseline analysis of the effects 

of dam removal, also infects the cumulative effects discussion for Chinook salmon (id. at 4-73-

76), coho salmon (id. at 4-76-78), steelhead (id. at 4-79-80), Pacific lamprey (id. at 4-80), green 
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sturgeon (id. at 4-81), Lost river and shortnose suckers (id. at 4-81), redband trout (id. at 4-83), 

bull trout ((id. at 4-83), eulachon and longfin smelt (id. at 4-83-84), and freshwater mussels and 

benthic macroinvertebrates (id. at 4-85-86). 

For almost every fish species, the EIS/EIR has the same language.  Because of alleged 

greater access to habitat, reduced fish disease and algae blooms, and improved water quality and 

temperature, the species will benefit and, therefore, the cumulative effect is beneficial.  A review 

of the effects of dam removal on aquatic species set forth in Part II.C of these Comments shows 

that the facts belie any claim of beneficial impact.  What the facts show is the impacts of the 

Proposed Action are unknown, negative, or not analyzed.  Rather than repeat the contents of Part 

II.C, that Part is hereby incorporated into this Part V as if fully set forth herein. 

Because the cumulative impacts analysis in the EIS/EIR fails to proceed from a correct 

baseline of effects and fails to consider the impacts of associated and related actions, the 

cumulative impacts discussion in the EIS/EIR does not meet the applicable legal standard.   

3. Other Resources 

As is the case with the cumulative effects analysis of aquatic resources, the analysis 

regarding the cumulative effects of the Proposed Action on other resources is woefully 

inadequate and proceeds from an incorrect baseline of effects.  A few examples suffice.   

• The review regarding algae fails to consider the runoff from other planned projects.  

EIS/EIR at 4-93. 

• For terrestrial resources, the EIS/EIR identifies timber harvesting, agriculture, 

recreation, residential development, water diversions, and mining as having past, 

present, and future impacts but fails to state what are those impacts relative to the 

added impacts from the Proposed Action.  Id. at 4-95.   
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• Having identified residential and commercial development as adding impervious 

surfaces that can channel water into rivers, the EIS/EIR neglects to discuss those 

impacts relative to the Proposed Action. 

• In discussing the existing Klamath River water rights that are likely to be affected by 

the Proposed Action, the EIS/EIR states that although “each of these water rights 

listings will have associated intake facilities to draw water from the Klamath River … 

the specific type, location, and layout of each of these intake facilities is unknown at 

this time.”  Id. at 3.8-11.  Without specific knowledge about the location, layout, and 

construction of the intake facilities and diversion structures associated with the water 

rights being analyzed, it is hard to understand how the EIS/EIR can possibly analyze 

the Proposed Action’s impacts on cumulative water rights, or the effectiveness of the 

proposed mitigation measure WRWS-1.  Accordingly, the EIS/EIR conclusion that 

“With implementation of this mitigation, the Proposed Action’s incremental 

contribution to the cumulative effects on water intake pumps from sedimentation 

associated with reservoir drawdown will not be cumulative considerable,” id. at 4-20-

21, is premised on conjecture, not on data and analysis.  Without knowledge and 

information about the specific water rights and facilities that will be impacted by the 

sedimentation and changes in the river’s geomorphology, the EIS/EIR cannot 

properly determine the Proposed Action’s cumulative effects, or how those effects are 

to be mitigated.   

• Not only does the EIS/EIR proceed from a wholly incorrect and grossly 

underestimated baseline regarding the effects of the Proposed Action on 

sedimentation, but it fails to examine the sedimentation effects of the activities and 
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projects that are acknowledged to contribute to sedimentation such as timber 

harvesting, mining, agriculture, livestock grazing, and road related erosion.  Id. at 4-

139.   

• The EIS/EIR does not discuss the cumulative impact on the river, estuarine and ocean 

ecosystems of actions that increase sedimentation, increase water temperature, 

increase pH levels, increase nutrient concentrations, increase chemical 

concentrations, lower oxygen levels, and increase algae populations.   

• The EIS/EIR does not discuss the cumulative effects of an increased demand for 

groundwater. 

• As to land use issues, the EIS/EIR artificially limits the time frame to 18 months 

following dam removal as if all land use impacts will be over in 18 months.  Id. at 4-

151. 

• The EIS/EIR artificially limits the time frame for analysis regarding solid waste 

disposal issues associated with dam deconstruction, ignoring the fact that using up to 

one-third of the existing disposal capacity at two facilities has long-term cumulative 

effects.  Id. at 4-108. 

• Although the EIS/EIR identifies the Northwest Forest Plan as an applicable authority 

and regulation, id. at 3.14-8, the EIS/EIR has no analysis of the past and continuing 

effects of this Plan on Siskiyou County.  Timber harvests have declined from the 

1978-1989 average of 180-250 million board feet to around 20 million board feet.  

The EIS/EIR fails to examine the associated economic impacts when these losses are 

added to the job and revenue loss of the Proposed Action. 
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• The past economic effects of a ban on mining and of reduced agriculture and cattle 

grazing that continue today are ignored.   

• While the individual energy impact of dam removal may, or may not, be small, there 

is an impact whose strength is multiplied when it is cumulated with the loss of other 

power sources and with increasing demands for power.  The EIS/EIR contains no 

analysis of this cumulative effect or of the cumulative effect of replacing clean 

hydropower with other energy sources.   

As is the case with the cumulative impacts analysis for aquatic resources, the cumulative 

effects analysis as to other resources fails to meet the applicable standards.   

VI. LOCAL REQUIREMENTS 

The EIS/EIR consistently fails to analyze, and account for, the fact that the County of 

Siskiyou has laws and regulations that apply to the Proposed Action.  The analysis starts with 

statutes such as the Federal Land Policy and Management Act of 1976, 43 U.S.C. §1701, and the 

Intergovernmental Cooperation Act, 31 U.S.C. §6501, that require coordination with local 

governmental authorities in land use planning and development.  Dam removal falls within this 

category.  Equally important, CEQ’s regulations implementing NEPA provide that any EIS 

“shall discuss any inconsistency of a proposed action with any approved state or local plan and 

laws….”  40 C.F.R. §1506.2(d).  The discussion of local requirements in the EIS/EIR also fails 

to meet the standards set forth in CEQA Guidelines section 15126 regarding impacts analysis.  

CEQA Guidelines §15126.   

The EIS/EIR attempts to justify its lack of analysis as being due to questions that “remain 

over the ultimate applicability of local regulations depending on the selection of the Dam 

Removal Entity (DRE)” or Hydropower Licensee.  EIS/EIR at 6-1.  Regardless of who is 
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removing the dams, the County’s Ordinances will apply.  The EIS/EIR incorrectly defers future 

“environmental analysis and compliance documentation” to later.  Under CEQA and NEPA, the 

time to analyze impacts of the project is in the Draft EIS/EIR, not later.  In fact, the County of 

Siskiyou has consistently requested that DOI coordinate with the County so as to identify 

applicable County Ordinances and to discuss compliance.  Unfortunately, such requests have 

been ignored.   

The facts are that the EIS/EIR is barren of any substantive discussion of the provisions of 

the laws and regulations of the County of Siskiyou.  A few examples are sufficient to establish 

the deficiency of the EIS/EIR.  Chief among these examples is Title 10, Chapter 13 of the 

County’s Code of Ordinances that makes the “demolition, deconstruction, or removal of major 

facilities” unlawful absent the issuance of “a permit granted by the County….”  A major facility 

is defined to include dams.  Nowhere are the provisions of this Ordinance, let alone compliance 

with the Ordinance, discussed in the EIS/EIR.  The failure to do so is a clear violation of NEPA 

and CEQA.   

The trucks and equipment used in dam deconstruction will bring enormous weights to 

bear on County roads.  The applicable County Ordinances require that loads over 80,000 pounds 

GVW secure a transportation permit.  The EIS/EIR has no discussion of this requirement.   

The County of Siskiyou has a General Plan Noise Element (“GPNE”) that recognizes the 

County’s size makes it infeasible to have detailed noise contours throughout the County.  

Therefore, the GPNE provides a detailed process for conducting noise studies to ensure that 

projects do not individually or cumulatively create adverse noise impacts.  The noise analysis in 

the EIS/EIR does not conform to this process. 
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The County of Siskiyou has restricted truck traffic along Copco Road to the dry summer 

months because of the roads substandard surface conditions.  Ignoring this County regulation, 

the Proposed Action improperly contemplates increased heavy truck traffic during the restricted 

months.   

Although the EIS/EIR admits the Proposed Action will increase the risk and severity of 

flooding, one searches the document in vain for any recognition of the fact that Section 10-10 of 

the County Code of Siskiyou County requires a flood damage prevention permit for activities 

affecting the floodplain.  Not surprisingly, there is no discussion of whether and how the 

Proposed Action complies, or will comply, with the County’s requirements. 

Pursuant to the Klamath Hydroelectric Settlement Agreement (“KHSA”) certain parcels 

of land are transferred to the state and federal government.  As such, they would no longer be 

subject to local zoning and regulation.  How these lands will be transferred and managed 

consistent with the applicable County Ordinances is a topic ignored in the EIS/EIR, again in 

violation of 40 C.F.R. §1506.2(d) and of CEQA.   

As these few examples demonstrate, the EIS/EIR fails to consider the applicable 

Ordinances of the County of Siskiyou, instead choosing to disregard or ignore those Ordinances.   

VII. COASTAL ZONE MANAGEMENT ACT 

The Proposed Action will result in impacts between Siskiyou County and the Pacific 

Ocean, but the EIS/EIR does not address any impacts in Del Norte County nor does it address in 

a consistent and thorough manner project related impacts on areas downstream of the dams “that 

would be affected by the removal of the dams and loss of the reservoirs.”  EIS/EIR at 3.14-2.  

Specifically, the EIS/EIR does not address project consistency with the Coastal Zone 

Management Act.  Chapter 6 of the EIS/EIR is the section on compliance with applicable laws, 

policies and plans, and Table 6-1 is titled “Related Federal Laws, Rules, Regulations, Executive 
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Orders, and Other Authorities.”  EIS/EIR at 6-1-6-9.  Table 6-1 identifies the Coastal Zone 

Management Act as an applicable law.  Id. at 6-2.  However, the EIS/EIR fails to address coastal 

zone consistency and includes no analysis of the project relative to the Coastal Zone 

Management Act.  The EIS/EIR also contains only passing references to the California Coastal 

Management Act, the State’s coastal management program.  Because of the likely adverse 

impacts of the Proposed Action on aquatic and other resources resident in the coastal zone, the 

EIS/EIR must document the consistency of the Proposed Action with the state and federal coastal 

zone management statutes.  It has not done so.   

VIII. CONCLUSION 

NEPA and CEQA require that there be a “hard look” at the environmental effects of a 

proposed action.  However, this hard look “must be taken objectively and in good faith, not as an 

exercise in form over substance, and not as a subterfuge designed to rationalize a decision 

already made[.]”  Western Watersheds Project v. Kraayenbrink, 620 F.3d 1187, 1205 (9th Cir. 

2010).  Here, the EIS/EIR fails to take the requisite hard look, ignores key issues, uses incorrect 

facts, misstates the conclusions of expert review panels established by DOI, and glosses over 

adverse environmental effects or refuses to acknowledge them.  For all intents and purposes, the 

EIS/EIR appears to be “a subterfuge designed to rationalize a decision already made.”   

• The EIS/EIR states the need for the Proposed Action is to advance the restoration of 

salmonid fisheries.  DOI established four Expert Panels to study the likelihood of the 

Proposed Action achieving that goal.  After reviewing the data, the Expert Panels 

called the results of the Proposed Action “small,” “remotely possible,” “uncertain,” 

“unlikely,” and “not feasible.”  In short, there is a very low likelihood the Proposed 

Action will achieve its goal.   
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• A recurring theme in the Expert Panel Reports is that the data and analyses necessary 

to support the conclusions in the EIS/EIR have not been done.  The actual effects of 

the Proposed Action are simply not known despite claims to the contrary in the 

EIS/EIR.  Because of the absence of data and analyses, one Expert Panel termed the 

Proposed Action an “experiment.”  Spending hundreds of millions of dollars on an 

“experiment” that will, at best, achieve “small” results is highly questionable.   

• To justify the Proposed Action, the EIS/EIR makes fundamental errors of analysis.  

For example, the EIS/EIR examines the effects of the Proposed Action on fish as if 

each individual species is the only occupant of the ecosystem.  However, these 

species share the same habitat, compete for the same space and food, and prey on 

each other.  Failing to examine interspecies ecosystem relationships is a conspicuous 

and glaring omission in the EIS/EIR.  This is especially true when one Expert Panel 

determined that interspecies conflicts, including predation on salmon by an expanded 

redband trout population, could result in “cancelling” the benefits to salmon claimed 

to result from the Proposed Action.  Increased predation resulting from the Proposed 

Action also poses real threats to the bull trout, a species protected under the 

Endangered Species Act.   

• The benefits claimed for the Proposed Action in the EIS/EIR are illusory or negative.  

For example, an Expert Panel judged the net benefits of the Proposed Action for 

salmon to be “small.”  Among many other things, the Panel noted that salmon need 

spawning beds that are relatively free of silt and sediment.  In concluding that the 

benefits to salmon would be “small,” the Expert Panels based their analysis on an 
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assumed sediment release of 200,000-400,000 tons after dam removal.  The actual 

number, using data in the EIS/EIR, is 3,540,000 tons.   

• An Expert Panel found the EIS/EIR’s reliance on average daily mean temperatures to 

measure the temperature impacts of dam removal on fish was incorrect.  Fish do not 

experience average temperatures.  Fish experience hour-by-hour temperatures.  If 

temperatures rise above a certain level, notwithstanding the average, fish are 

adversely affected.  An Expert Panel concluded that dam removal will increase the 

highest temperatures experienced by fish. 

• A key water quality problem in the Klamath River Basin is high nutrient loads that 

cause low dissolved oxygen and algae blooms.  The EIS/EIR admits the Proposed 

Action will increase nutrient loads and, therefore, make water quality worse.   

• Another key water quality problem is algae growth.  The EIS/EIR admits the 

Proposed Action will make this problem worse.   

• Water quality is adversely affected by elevated pH levels.  The EIS/EIR admits the 

Proposed Action will make this problem worse.   

• Low dissolved oxygen levels are yet another water quality problem.  The EIS/EIR 

concedes this problem is likely to be worse because of the Proposed Action.   

• Disease is a major problem affecting fish populations.  Because increased river algae 

biomass provides improved habitat for disease carrying worms, the Proposed Action 

will make the fish disease problem worse. 

• According to the EIS/EIR, freshwater mussels, an important subsistence and cultural 

species for tribal people, experience “substantial” mortality when buried for more 



124 

than four-five days.  The EIS/EIR admits freshwater mussels, and all other filter 

feeders, will be buried under up to two feet of sediment for three-four months. 

• The EIS/EIR is also riven with inconsistent statements and inadequate or non-existent 

analysis.  For example, in at least four places the EIS/EIR states it need not examine 

the effects of dam removal on estuarine habitat, including the essential fish habitat in 

the Klamath River estuary, because sediment will not reach the estuary.  In an equal 

number of places, the EIS/EIR says sediment will reach the estuary.  Both assertions 

cannot be right.  If sediment will reach the estuary, the EIS/EIR has failed to examine 

the effects of increased sedimentation.  If sediment will not reach the estuary, the 

EIS/EIR has understated the effect of adding 3.5 million tons of sediment to salmon 

spawning beds and other river habitat.  And nowhere does the EIS/EIR discuss the 

impacts on the ocean environment.   

• The EIS/EIR admits that dioxin and other chemicals are present in dangerous levels 

behind J.C. Boyle Dam.  There is no analysis of the likely adverse impacts of these 

pollutants.  Instead, the EIS/EIR says these hazardous pollutants will be diluted when 

the three dams below J.C. Boyle Dam are removed.  The EIS/EIR ignores the habitat 

between the J.C. Boyle Dam and the next dams.  The EIS/EIR also ignores the issue 

of whether these substances, even if diluted, remain harmful.   

• After admitting there are special status invertebrates in the project area, one of which 

could be listed under the Endangered Species Act, the EIS/EIR completes its “hard 

look” analysis of the impacts of dam removal on invertebrates in just five lines. 

• The EIS/EIR notes the presence of 174 bird species in the project area stating that 

buffer zones will be needed to protect many of them from activities undertaken as 
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part of dam removal.  There is no discussion of whether the size of the buffer zones 

are adequate or why. 

• The EIS/EIR admits dam removal will increase the risk of flooding and decrease the 

time people have to respond before the flood hits.  There is no analysis of the effects 

of those increased risks.   

• All the towns in the County of Siskiyou are “at risk” communities for wildfires.  Dam 

removal will remove reservoirs that provide water to fight such fires.  The EIS/EIR 

fails to properly examine the effects of this decreased fire fighting ability. 

• The EIS/EIR first states that the concrete, earth, and other waste from dam removal 

will be disposed of on-site.  Later, the EIS/EIR states this waste will be taken to local 

landfills.  Both statements cannot be right.  If the waste is disposed of on-site, the 

EIS/EIR says it will be placed in areas that are now protected open space and 

conservation areas.  The EIS/EIR does not examine the impact on these areas of 

disposing of approximately 1.4 million cubic yards of waste.  If the waste is sent to 

local landfills, the EIS/EIR does not examine the impact on the counties of using up 

almost one-third of the capacity remaining at two landfills. 

• The EIS/EIR acknowledges that roads and bridges in the project area were not 

designed to sustain the heavy loads associated with dam removal and could be 

incapable of supporting this weight.  After these admissions, the EIS/EIR says an in-

depth analysis will be done later.   

• The EIS/EIR admits tax revenues to the County of Siskiyou will decline, perhaps 

indefinitely.  There is no analysis of the effects of reduced revenues on the County’s 

ability to serve its citizens. 
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• The EIS/EIR admits land use changes will occur as a result of dam removal but 

decides it will “not describe potential changes in land use that would occur if the 

dams were removed.”   

• The dams provide energy sufficient to power 65,000 homes for a year.  The County 

of Siskiyou has approximately 23,500 homes.  Every household in this and other 

counties will be affected.  The EIS/EIR contains no analysis of the impact of 

increased energy costs on the citizens of Siskiyou County or of the environmental 

effects of replacing clean hydropower with other energy sources.   

• The EIS/EIR uses incomplete data as to water supplies, rights, and facilities.  While 

the EIS/EIR makes a limited effort to identify exiting water rights, it fails to consider 

the specific circumstances and physical facilities associated with those water rights 

and diversions and, therefore, how these water rights will be affected by the Proposed 

Action. 

• The deconstruction and relocation of the City of Yreka municipal water supply 

pipeline will have significant effects on the short-term and long-term reliability of the 

water rights granted to the City.  These effects are not analyzed. 

• The EIS/EIR admits there are significant cultural and historic resources in the project 

area.  The impacts “analysis” in the EIS/EIR is confined to stating DOI will identify 

affected cultural and historic resources later.   

• The EIS/EIR inappropriately attempts to analyze noise impacts on County residents 

by applying standards used for noisy urban settings to rural Siskiyou County.  The 

EIS/EIR compounds its error by failing to take actual measurements of existing noise 

levels or of noise levels expected from dam deconstruction.   
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• The EIS/EIR admits the loss of tax revenue to the affected counties raises significant 

environmental justice issues because the impacts of lost tax revenue will 

“disproportionately affect” low income, minority, and tribal people.  The EIS/EIR 

then fails to examine those effects.   

• The EIS states the KBRA and its planned actions are part of the Proposed Action.  

There are 112 such measures, virtually all of which have environmental effects.  

Virtually none are analyzed in the EIS/EIR.  Curiously, among those projects are 

habitat and aquatic restoration actions on six tributaries of the Klamath River.  Valued 

at over $177 million, these projects will have some effects on the Klamath River.  

One searches the EIS/EIR in vain for any analysis.   

• The EIS/EIR fails to comply with the legal requirement to identify and analyze the 

mitigation measures that would be associated with alternatives to the Proposed 

Action.  There is simply no way to examine and compare the environmental effects of 

the Proposed Action with that of various alternatives without an analysis of the 

mitigation plan associated with the alternatives.   

• As to the mitigation for the Proposed Action, the EIS/EIR inappropriately leaves the 

bulk of that analysis for a later day.  Virtually all the mitigation measures for dam 

removal are in the KBRA.  But the EIS/EIR admits those measures cannot be 

analyzed because “[w]hile the general goals of the KBRA actions and programs are 

known, the specific actions that would occur are not yet defined....”  Where some 

definition does exist, the Expert Panels formed by DOI generally characterized the 

KBRA actions as “infeasible” and “not likely” to succeed. 
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• The heart of an EIS/EIR is a rigorous analysis of alternatives.  Consistently, the 

EIS/EIR fails to meet this analytical requirement.  The EIS/EIR examines its favored 

Proposed Action in dozens of pages while often confining the analysis of alternatives 

to mere paragraphs.  A glaring example of this biased and incomplete analysis is that 

the four Expert Panels created to examine the effect of the Proposed Action on fish 

were instructed by DOI to limit their analysis to the Proposed Action and the status 

quo.  They were told to ignore the other three alternatives in the EIS/EIR.  Given that 

the stated need for dam removal is to restore salmon fisheries, and given that the 

EIS/EIR relies on the Expert Panels to justify its favorable view of dam removal 

regarding fish resources, this is a singular failure of NEPA and CEQA compliance. 

• The EIS/EIR violates the fundamental requirements of NEPA and CEQA to fairly and 

objectively compare alternatives.  The EIS/EIR attributes all of the alleged 

environmental benefits of implementing the KBRA to the Proposed Action.  This 

ignores the fact that many of the KBRA actions will proceed even if the dams are not 

removed.  Therefore, the benefits of these KBRA actions, if any, must be included in 

the No Action and other Alternatives, including Alternative 4.  The EIS/EIR violates 

applicable law by not doing so.   

• In evaluating alternatives, the EIS/EIR fails to examine whether the adverse 

environmental effects of dam removal will inhibit or prevent achieving the benefits 

that are alleged to come from those KBRA actions that will be implemented even if 

the dams are not removed.   

• The bias against any alternative except dam removal is amply demonstrated by the 

fact that the same pollutant releases considered to have an insignificant effect under 
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the Proposed Action are considered to have a significant effect under the No Action 

Alternative.   

• The EIS/EIR is devoid of any discussion of how the Proposed Action proposes to 

comply with the applicable Ordinances of the County of Siskiyou.  Many of these 

Ordinances are never even mentioned.  Equally important, in many cases, the 

Proposed Action violates, or is inconsistent with, the County’s Ordinances.  

Conspicuously absent from the EIS/EIR is any discussion regarding how to address 

these issues.   

The preceding is only a sampling of the myriad problems, failings, and issues associated 

with the EIS/EIR and with its conclusions.  The EIS/EIR meets neither the spirit nor the letter of 

the law.  A revised EIS/EIR must be prepared to address these deficiencies.  Only by circulating 

a corrected and expanded document will the Lead Agencies provide adequate information on 

environmental impacts, alternatives, and mitigation measures with which stakeholders can 

evaluate the alternatives and decision makers can act.   
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Figure 1.  Aerial view of the mouth of the Klamath River. 
 
 

3,400 ft 

8,100 ft 

Sediment 
Deposits 

Klamath River Estuary, Google Earth Image 
41°32’27.34” N124°03’48.23”W 
Date of image: May 3, 2006 
Date accessed: October 27, 2011 
 



Scoping Report 
Lower Klamath Project License Surrender 
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     WATER AND POWER  
    LAW GROUP PC 
2140 SHATTUCK AVENUE, STE. 801 
BERKELEY, CA  94704-1229 
(510) 296-5588 
(866) 407-8073 (E-FAX) 
 
 

February 1, 2017 
 

By Electronic Mail 
 
Parker Thaler 
Division of Water Rights 
State Water Resources Control Board 
P.O. Box 2000 
Sacramento, CA 95812-2000 
Parker.thaler@waterboards.ca.gov  
 

Re: Notice of Preparation and Scoping Meetings for an Environmental Impact 
Report for the Lower Klamath Project License Surrender (Jan. 10, 2017) 

 
Dear Mr. Thaler: 
 
 American Rivers, California Trout, Sustainable Northwest, and Trout Unlimited submit 
these comments on the Notice of Preparation and Scoping for the Environmental Impact Report 
in this proceeding.   
 
 We are parties to the relicensing proceeding before the Federal Energy Regulatory 
Commission (FERC).  We are signatories to the Klamath Hydroelectric Settlement Agreement 
(KHSA), as amended.  We are represented on the Board of Directors of the Klamath River 
Renewal Corporation (KRRC), which filed license transfer and surrender applications before 
FERC on September 23, 2016.  We support implementation of the KHSA, including necessary 
regulatory approvals, to contribute to the sustainability of natural resources and communities in 
the Klamath River Basin, including attainment of water quality objectives. 
 
 We organize our comments per the topical headings in the Notice. 
 
Proposed Project 
 
 The Notice (p. 6) describes the project as the removal of four developments to create a 
free-flowing river and permit volitional fish passage, as proposed in the license surrender 
application.  In addition to those physical elements, the proposed project includes a time element: 
removal of the developments will begin by January 1, 2020.  That date is a deal point in the 
KHSA, which the KRRC is implementing through the license transfer and surrender 
applications.  See KHSA § 7.3.  We request that the State Water Board take notice that this date 
is an integral element of the project description and further, that you organize and manage this 
proceeding to make a final decision on the water quality certification request before that date. 
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FERC Process 
 
 The Notice (p. 7) describes the relicensing proceeding.  We request that you take notice 
that, on June 16, 2016, FERC stayed the relicensing proceeding pending the conclusion of the 
license surrender proceeding.  See “Order Holding Relicensing Proceeding in Abeyance,” 155 
FERC ¶ 61,271 (2016).  As a matter of longstanding practice and policy, FERC will not further 
consider the new license application during the license surrender proceeding.  See Duke Energy 
Carolinas, LLC, 123 FERC ¶ 61,069 (2008).  
 
 The Notice (p. 7) describes the filing of the license transfer and surrender applications.  
We request that you take notice that FERC has issued its own notice that these applications were 
filed and that KRRC will file proof of financial capacity by March 1, 2017, and a definite plan 
for removal by December 31, 2017.  See “Notice of Applications Filed with the Commission” 
(Nov. 10, 2016), pp. 2, 4.  
 
CEQA Information 
 
 The Notice (p. 9) states that the State Water Board will “consider” the 2012 
Environmental Impact Statement/Report prepared by the U.S. Department of Interior and 
California Department of Fish and Wildlife for the KHSA (hereafter, KHSA EIS/R).  Pursuant to 
14 C.C.R. § 15150 and other applicable authority, we respectfully request that the State Water 
Board rely on (rather than duplicate) the analysis in this document, except to the extent that you 
find it is insufficient for your purposes.  That analysis was based on exhaustive studies of all 
potential environmental and other impacts recognizable under the National Environmental Policy 
Act and the California Environmental Quality Act (CEQA).  The document includes extensive 
public comments and responses as well.  We request that the State Water Board expressly 
designate the KHSA EIS/R, including all studies, as part of the record of this proceeding. 
 
 The Notice (p. 9) states that the State Water Board will consider a “range of alternatives” 
to the proposed project.  We support your consideration of such a range.  We request that you 
consider the 18 alternatives already considered in the KHSA EIS/R.  See id., Table 2-2, Vol. 1 
pp. 2-5 – 2-7.  We note that the No Project Alternative would be denial of certification of license 
surrender.  While this alternative could return the Klamath Hydroelectric Project to the 
relicensing proceeding, the State Water Board should not consider any hypothetical outcome in 
that proceeding, given that PacifiCorp has withdrawn its request for certification of the new 
license application.  
 
 The Notice (p. 9) references Attachment 1 as a “broad summary of potentially significant 
impacts identified by resource area.”  While we agree that the attachment identifies adverse 
impacts, it omits the positive impacts of the proposed project.  Positive impacts are relevant for 
the purpose of your CEQA analysis, both generally and because this project is intended to restore 
native fisheries and enhance water quality in the Klamath River Basin.  Further, the attachment 
does not recognize that the definite plan for license surrender must include measures to avoid or 
mitigate damages to natural resources or private properties.  See KHSA §§ 7.1.2, 7.1.8, 7.2.1.A 
and Appendix L.  We request that the State Water Board take notice of the risk management 
approach in the detailed plan (attached to the license surrender application as Exhibit E.3), and 
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that you consider the definite plan (when filed in December 2017) in your analysis of potential 
impacts. 
 

This is a quasi-adjudicatory proceeding.  The record is critical to the integrity of the 
proceeding.  While the State Water Board maintains a webpage for this proceeding 
(http://www.waterboards.ca.gov/waterrights/water_issues/programs/water_quality_cert/lower_kl
amath_ferc14803.shtml), the webpage is not indexed or searchable by date.  We respectfully 
request that Division prepare an index to your record of this proceeding, assure that all past 
filings before the State Water Board related to this application are downloadable from the 
webpage or another online source (such as FERC’s eLibrary), and establish a procedure that 
assures that all future filings will be indexed and available in that same manner.   

 
 We request that you confirm that the record of this proceeding now includes the 
relicensing Environmental Impact Statement (2007) and KHSA EIS/R.  We also request that you 
specify whether you are incorporating the records (in whole or part) for the impairment listings 
under Clean Water Act section 303(d). 
  
Service 
 
 We request that the State Water Board add the following representatives to the service list 
for this proceeding. 
 
Steve Rothert 
American Rivers 
120 Union St. 
Nevada City, CA 95959 
srothert@americanrivers.org 
 
Curtis Knight 
California Trout 
701 S. Mt. Shasta Blvd. 
Mount Shasta, CA 96067 
cknight@caltrout.org 
 
Mike Gerel 
Sustainable Northwest 
812 SW Washington, Suite 700 
Portland, OR 97205 
mgerel@sustainablenorthwest.org 
 
Brian Johnson 
Trout Unlimited 
4221 Hollis Street 
Emeryville, CA 94608 
BJohnson@tu.org 

  

http://www.waterboards.ca.gov/waterrights/water_issues/programs/water_quality_cert/lower_klamath_ferc14803.shtml
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Richard Roos-Collins 
Julie Gantenbein 
Water and Power Law Group PC 
2140 Shattuck Avenue, Ste. 801 
Berkeley, CA 94704 
rrcollins@waterpowerlaw.com 
jgantenbein@waterpowerlaw.com 
 

We request that the State Water Board establish a procedure for service (preferably 
electronic) in this proceeding, to assure that participants will have timely access to future filings.   

 
 Thank you for considering these comments. 
 

Respectfully submitted, 
 
Steve Rothert 
Director, California Office 
American Rivers 
 
Curtis Knight 
Executive Director 
California Trout 
 
Mike Gerel 
Program Director 
Sustainable Northwest 
 
Brian Johnson 
California Director,  
Trout Unlimited 

 

 
____________________________________ 
Richard Roos-Collins 
Julie Gantenbein 
Water and Power Law Group PC 
 
Attorneys for American Rivers, California Trout, and 
Sustainable Northwest 

mailto:rrcollins@waterpowerlaw.com
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February 1, 2017 
 
Mr. Parker Thaler  
State Water Resources Control Board  
Division of Water Rights  
Water Quality Certification Program  
parker.thaler@waterboards.ca.gov  
Via e-mail 
 

RE: Scoping Comments on Application for Water Quality Certification Pursuant to 

Section 401 of the Federal Clean Water Act for the Relicensing of the Klamath 

Hydroelectric Project (FERC No. 2082) 

 

Dear Mr. Thaler: 

The Karuk-Berkeley Collaborative Legal (KBC) is a student-run organization at Berkeley 
Law. We have served the Karuk Tribe for more than five years, providing legal research and 
analysis in support of the Tribe’s natural resource goals. In that time, we have gained a 
tremendous respect for the Tribe’s stewardship of the Klamath River and an appreciation for the 
role of SWRCB in protecting California’s water resources. KBC respectfully submits these 
comments on scoping for the Environmental Impact Report (EIR) for the issuance of a Water 
Quality Certification for the Relicensing of the Klamath Hydroelectric Project (FERC No. 2082).  

We urge the State Water Resources Control Board to prepare an Environmental Impact 
Review that: 

1. Analyzes long-term beneficial impacts, not just near-term adverse impacts, of license 
surrender, 

2. Relies on the 2012 KHSA EIS/EIR analysis, findings, and record of 
comments/responses, and  

3. Establishes a schedule for this proceeding, including a set date for SWRCB’s final 
decision on whether to certify the license surrender application. 

CEQA compels SWRCB to analyze the reasonably foreseeable long-term beneficial impacts 

of license surrender 

California’s CEQA Guidelines require that EIRs analyze all direct and indirect significant 
effects of a proposed project that are reasonably foreseeable. CAL. CODE REGS. tit. 14, § 15064. 
The Guidelines direct State agencies preparing an EIR to consider both “short-term and long-
term effects.” Id. at § 15126.2. Moreover, the Guidelines mandate that the lead agency balance 
the social and environmental benefits of a proposed project with the unavoidable adverse 
environmental effects. Id. at § 15093(a)–(c). If these and other benefits outweigh the unavoidable 
adverse environmental effects, “the adverse environmental effects may be considered 
‘acceptable.’” Id. at § 15093(a).  
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As such, the EIR for the Lower Klamath Project (LKP) must consider not only the near-
term adverse impacts of license surrender, but also the long-term beneficial impacts that are sure 
to come from a free flowing Klamath River. Myriad studies, including FERC’s 2007 NEPA 
document and the 2012 KHSA EIS/EIR, outline the long-term benefits of the LKP. Specifically, 
the 2012 KHSA EIS/EIR found that: 

Reversing the consequences of barriers to fish passage, degraded fish habitat, and 
degraded water quality throughout the basin could result in great benefit to tribal 
communities relying on fish, shellfish, riparian plants, clean water, and other 
resources for their subsistence, ceremonies, physical health, way of life, and 
spiritual well-being. While sediment release and other construction related 
activities during dam removal could cause short-term (1 to 2 years) adverse 
impacts on fisheries downstream from the Hydroelectric Reach, salmon and other 
aquatic resources would be expected to return to population levels observed prior 
to dam removal (in 2010 when the Notice of Preparation was issued) within 5 
years, and would provide long-term benefits to Indian Tribes for 50 years and 
beyond.” U.S. DEP’T OF THE INTERIOR & CAL. DEP’T OF FISH & GAME, Klamath 
Facilities Removal Final EIS/EIR, ES-39	  (2012). 

SWRCB is right to consider FERC’s 2007 EIS and the 2012 KHSA EIS/EIR in its current 

EIR 

As per the CEQA Guidelines, an EIR “may incorporate by reference all or portions of 
another document which is a matter of public record or is generally available to the public.” CAL. 
CODE REGS. tit. 14, § 15150.  The U.S. Department of the Interior and the California Department 
of Fish and Wildlife have already analyzed the environmental impacts of the LKP in its 2012 
KHSA EIS/EIR. Their analysis is extensive and in line with the demands of NEPA and CEQA. 
SWRCB is right to rely on that analysis, findings, and record of comments/responses to inform 
its current review. STATE WATER RES. CONTROL BD., Notice of Preparation and Scoping 
Meetings for an Environmental Impact Report for the Lower Klamath Project License Surrender 
9 (2016). 
 

SWRCB should establish a schedule for this proceeding 

The Karuk Tribe has been a steward of the Klamath River since time immemorial. Since 
first becoming aware of the harmful environmental, social, and cultural impacts of the dams on 
the lower Klamath River, the Tribe has advocated tirelessly for their removal. It has participated 
in the KBRA/KHSA talks in good faith since as early as 2005. However, in the time that has 
elapsed without a final resolution on dam removal, there has been further degradation of water 
quality in the Klamath, additional major fish kills, and more obstruction of the Tribe’s traditional 
lifestyle and sacred rituals. It’s time to have a final resolution in this matter. We urge SWRCB to 
establish a schedule for this proceeding and set a date for its final decision on whether to certify 
the license surrender application. 
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Conclusion 
 
As students of the law, we learn that legal processes express our societal values and goals. 

Through our work with the Karuk Tribe, we have been inspired by the Clean Water Act’s 
mission to “”restore and maintain the chemical, physical, and biological integrity of the Nation’s 
waters.” 33 U.S.C. § 1251(a) (2012). We were also moved by the passage of AB 52, which 
requires lead agencies to engage in “meaningful consultation” with California Native American 
Tribes regarding proposed projects.  2014 Cal. Legis. Serv. Ch. 532 (West). In these turbulent 
times, it is more important than ever for California to uphold our values to protect our natural 
resources and take tribal interests into account. The LKP is an opportunity to put those values 
into action. Thank you for the opportunity to submit these comments.  
 
 
Sincerely, 

 

Aaron Voit 
Natural Resources Director 
Karuk-Berkeley Collaborative Legal 
Berkeley Law 
aaronvoit1@berkeley.edu 
 

 

 

The views and opinions expressed in this comment represent those of the Karuk-Berkeley Legal 
Collaborative, a student pro bono project, and do not necessarily reflect the views, official policy, or 
position of the Karuk Tribe, the University of California, the University of California, Berkeley School of 
Law, or Berkeley Law's Student-Initiated Legal Services Projects (SLPS) Program. 
 



 

 

 
January 30, 2017 
 
Parker Thaler, Senior Specialist 
State Water Resources Control Board 
P.O. Box 2000  
Sacramento, CA 95812-2000 
 
On behalf of the Klamath Bird Observatory, we would like to submit the following comments regarding 
proposed removal of the four Klamath River dams (Iron Gate, Copco 1 and 2, and J.C. Boyle Dams) 
known as the Lower Klamath Project. We thank you for holding public scoping meetings, and are very 
pleased to have the opportunity to submit comments.   

We recommend that the best available science be used to inform dam removal and riparian restoration 
planning. Birds are excellent indicators of habitat quality, respond rapidly to environmental change, and 
provide a robust measure of ecological function. Further, a wealth of information is readily available on 
the application of focal bird species to inform management, bird-habitat relationships, and response to 
restoration in the Klamath Siskiyou Bioregion. We encourage you to integrate Klamath Bird 
Observatory’s robust regional avian science and Partners in Flight conservation objectives into planning 
and evaluation. Using bird monitoring as a tool, Partners in Flight focal bird species can be studied as 
indicators of successful restoration and return of ecological function to the riparian and river systems, or 
to identify habitat components that have not yet been achieved as restoration progresses.   

We urge you to consider these comments during the planning process for the potential removal of the 
four dams known as the Lower Klamath Project. Klamath Bird Observatory would like to express interest 
in contributing unique expertise to dam removal and restoration planning, monitoring, and evaluation. 
We have used riparian bird and vegetation monitoring in the past to study the ecological effects of the 
removal of Gold Ray Dam on the Rogue River, OR, and to evaluate the success of riparian restoration 
along the Trinity River, CA, in an adaptive management context. We hope to continue collaborating with 
diverse partners in studying ecological effects of dam removal along the Klamath River. Despite the 
number of dam removals planned in the U.S., dam removal science is still in its infancy. The Lower 
Klamath Project provides a unique and timely opportunity to study ecological response to large-scale 
dam removal, an aspect which is commonly overlooked and not well-understood. 

Sincerely, 

Jaime Stephens   Sarah M Rockwell      
Science Director   Research Biologist   
jlh@klamathbird.org   smr@klamathbird.org    
(541) 201-0866 ext.2#   (541) 201-0866 ext.6# 

mailto:smr@klamathbird.org


	
	
	
February	1,	2017	
	
SWRCB,	Division	of	Water	Rights	
Water	Quality	Certification	Program	
P.O.	Box	2000	
Sacramento,	CA	95812-2000	
	
RE:	Environmental	Impact	Report	for	the	Lower	Klamath	Project	License	Surrender	
	
Dear	Mr	Thaler:	
	
Thank	 you	 for	 the	 opportunity	 to	 comment	 about	 the	 environmental	 impact	 report	 for	 the	
proposed	 Lower	 Klamath	 Project	 license	 surrender.	 Please	 consider	 the	 following	
recommendations	from	Klamath	Riverkeeper.		
	
Rely	on	2012	EIS	/	EIR	
The	2012	Environmental	Impact	Statement	/	Environmental	Impact	Report	(EIS	/	EIR)	was	based	
upon	exhaustive	studies,	data	and	public	comments.	We	respectfully	request	that	SWRCB	rely	
upon,	rather	than	duplicate	this	analysis.	Please	consider	the	2012	EIS	/	EIR,	and	all	studies	 it	
addressed,	as	part	of	the	record	for	the	current	proceeding.		
	
Range	of	Alternatives		
We	support	your	consideration	of	a	“range	of	alternatives”	as	stated	in	the	notice	and	required	
by	CEQA.	However,	please	consider	that	a	“no	project”	alternative	would	be	hypothetical	since	
PacifiCorp	has	withdrawn	its	request	to	certify	a	new	dam	operation	license.			
	
Furthermore,	as	you	address	the	range	of	alternatives,	please	disclose	the	fact	that	the	Lower	
Klamath	Hydroelectric	Project	has	long	been	operating	in	violation	of	the	Clean	Water	Act,	and	
potentially	other	state	and	federal	laws.			
	
Finally,	we	request	that	you	analyze	the	option	of	removing	J.C.	Boyle	and	Keno	Dams	due	to	
their	clear	adverse	impacts	on	California	water	quality	and	beneficial	uses	of	water.		
	
Natural	Baseline	Conditions		
The	“baseline”	 for	EIR	 comparisons	 should	be	natural	baseline	conditions	 that	existed	before	
the	Klamath	Hydroelectric	Project	dams	were	constructed,	and	which	would	presumably	exist	
without	the	dams	in	place	today.		
	



Fully	Analyze	Long-Term	Beneficial	Impacts		
The	 scoping	 notice	 identifies	 negative	 impacts	 of	 dam	 removal,	 but	 does	 not	 adequately	
address	the	range	of	positive	 long-term	impacts.	We	request	that	you	fully	analyze	 long-term	
beneficial	 impacts	of	dam	removal	 for	 fisheries,	water	quality,	public	health	and	 the	 regional	
economy.		
	
Geographic	Scope	
For	the	purpose	of	analyzing	cumulative	impacts	of	various	alternatives,	the	project	area	must	
include	all	impacts	on	salmon-dependent	communities	in	the	Klamath	Management	Zone.	This	
area	extends	at	least	from	Shelter	Cove,	CA	to	Humbug	Mountain,	OR	and	offshore	out	to	200	
miles.		
	
Information	Produced	Since	2012	
Information	made	available	since	2012	further	supports	the	conclusions	of	the	2012	EIS	/	EIR.	
We	 specifically	 request	 that	 you	 incorporate	 new	 data	 and	 studies	 produced	 jointly	 by	 the	
Yurok,	 Karuk	 and	 Hoopa	 Tribes	 that	 address	 the	 role	 of	 dams	 in	 the	 high	 infection	 rates	 of	
Ceratonova	shasta	parasite	among	of	juvenile	salmonids.	
	
Timeline	
The	 proposed	 project	 includes	 both	 physical	 facilities	 removal	 and	 a	 time	 element.	 Facilities	
removal	 will	 begin	 by	 January	 1,	 2020	 pursuant	 to	 the	 amended	 KHSA,	 which	 the	 KRRC	 is	
implementing	 pursuant	 to	 license	 transfer	 and	 surrender	 applications.	 This	 timeline	 is	 an	
integral	part	of	the	overall	project.	As	such,	we	request	that	SWRCB	complete	the	EIR	and	make	
a	final	water	quality	certification	decision	on	a	schedule	that	preserves	the	timeline	described	in	
the	amended	KHSA.	
	
Thank	you	for	your	consideration	of	these	comments.	Please	don’t	hesitate	to	contact	me	if	you	
have	any	questions.		
	
Sincerely,	

	
Konrad	Fisher	
Director	
	



                                                                                                         

January 31, 2017 

SENT VIA EMAIL: parker.thaler@waterboards.ca.gov and wr401program@waterboards.ca.gov 

Mr. Parker Thaler 
parker.thaler@waterboards.ca.gov 
State Water Resources Control Board 
Division of Water Rights 
P.O. Box 2000 
Sacramento, CA 95812-2000 

RE: Notice of Preparation of an Environmental Impact Report for the Proposed Lower Kla-
math Project License Surrender (FERC Project No. 14803) 

Mr. Thaler, 

 Orca Conservancy and its members stand in support of the License Surrender Application pro-
posed by Klamath River Renewal Corporation (KRRC) for water quality certification pursuant to section 
401(a)(1) of the Federal Clean Water Act (CWA) (33 U. S. C.  S 1341 et seq.) for the Lower Klamath 
Project's (Project) Federal Energy Regulatory Commission (FERC Project No. 14803) license surrender 
process. We are in full support of removal of the dams on the 4 locations proposed: (1) J.C. Boyle; (2) 
Copco No. 2; (3) Copco No. 1; and (4) Iron Gate.  

 We are requesting of the State Water Resources Control Board in preparing the Environmental 
Impact Report (EIR) please bring forward the comments previously submitted on January 27, 2016, in 
opposition to the relicensing of the Klamath Hydroelectric Project (FERC Project No. 2082).  (See Exhibit 
1 attached).  Contained within those comments are still existing concerns regarding endangered species 
fisheries in existence within the Klamath watershed and further concerns for the endangered Southern 
Resident killer whales (SRKW) who are dependent on those fisheries during certain times of the year as 
a scarce food source due to past failures of managing the river’s ecosystem.   

 Currently, the California (CA) sections of the Klamath River are listed as impaired for Microcystin, 
Organic Enrichment, Dissolved Oxygen, Temperature, Nutrients, and PH. The current Klamath River 
dams greatly add to these impairments and are considered a source of pollution and have been assigned 
Total Maximum Daily Load (TMDL) allocations for much of these impairments. These dams’ discharges 
and reservoirs are currently violating water quality standards for the following objectives: Taste and 
Odor, Dissolved Oxygen, Temperature, Color, Floating Material, Biostimulatory Substances, and Toxicity.  
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 Although there are some in opposition to the dam removal process, the present owner of these 
dams, KRRC (formerly PacificCorp), has clearly documented the wish to surrender their license and 
achieve dam removal along with support of many who have previously negotiated unsuccessfully for 
years in obtaining a plan for removal by interested parties. This surrender application provides an oppor-
tunity never seen before in the history of the Klamath River to restore its ecosystem and the inhabitants’ 
that depend upon a healthy river.  

 It is the undersigned's understanding that 467 dams have been completely or partially removed in 
the United States within the 20th Century.  At least another 30 dams have been completely removed 
through 2001.  Other estimates put 62 dams removed since 2015 alone. The undersigned would request 1

that in consideration of the water quality permit that the CA State Water Board's consultants look to the 
successes achieved on the largest dam removal in U.S. History, the Glines Canyon Dam dismantled on 
the Elwha River in Washington State.  2

 Although it is the directive of California Environmental Quality Act (CEQA) to describe and analyze 
a range of reasonable alternatives, the focus should be on analysis that is determinative of feasible 
methods for obtaining dam removal impact mitigation measures.  We understand that an EIR must eval-
uate a “no project” alternative but that should be to a lesser level of detail with the emphasis of the EIR 
being focused on the surrender of the dam licensing and dam removal.  

 It is our understanding that some have publicly claimed that water quality behind the 4 dams has 
improved because of the existence of the dams; however, that’s a false narrative. Much like the false nar-
rative that existed in the case of Save Our Sebasticook v. FERC, 431 F.3d 379, 369 (D.C. Cir. 2005). In 
that instance, landowners who worried about land values pursued litigation to oppose dam licensing sur-
render. However, the court held that the administrative agency had alternatively proposed and under-
stood the nature of the toxic stagnant waters that existed there, much like what exists on the Klamath 
River today. As the CA State Water Board is likely aware, this current surrender permitting request by 
KRRC is founded and justified — based on science — which indicates stagnant waters and a devastated 
fishery due to the present existence of four dams at issue.  “When a licensee applies for a surrender of 
its license, the Commission believes it may not compel the licensee to continue operating the project.” Id 
at 382.  

 The undersigned is aware that sediment flows from dam removal are of great concerns for fish-
eries habitat, but historically as existed on the Elwha River, those concerns will decrease once the river 
can fully flush itself.  

 Lastly, we respectfully remind the water board that recent studies “… confirms that … [S]outhern 
[R]esidents spend substantial time in coastal areas of Washington, Oregon and California and utilize 

 Poff, N. Leroy, and David D. Hart. "How Dams Vary and Why It Matters for the Emerging Science of Dam Removal." BioScience 52.8 1

(2002): 659-68. Web.
 Howard, Brian Clark. "River Revives After Largest Dam Removal in U.S. History." National Geographic. National Geographic Society, 2 2

June 2016. Web. 30 Jan. 2017.
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salmon returns to these areas.”

  

The SRKWs feed, and are heavily reliant upon Chinook salmon as their 3

main food source which is supported by the Klamath, Sacramento, Eel and other rivers.   Additionally, 4

these coastal waters are recognized as an essential foraging area for this critically endangered popula-
tion which lives along the California coast from Point Lobos (Monterey) up to the Oregon Border during 
the winter and spring which is currently under consideration as designated critical habitat.  5

 In closing, please grant KRRC the ability to remove sufficient portions of the Iron Gate, Copco   
No. 2, Copco No. 1, and J.C. Boyle dam developments to create a free flowing Klamath River and provide 
for volitional fish passage in the Klamath River. The hydroelectric facilities and associated structures 
should either be removed or decommissioned in place pursuant to the permit applicants’ request. 

Sincerely,  

 

Shari Tarantino 
President, Board of Directors 
Orca Conservancy 
www.orcaconservancy.org 

 Michael J. Ford, Nat’l Marine Fisheries Serv., Status Review Update of Southern Resident Killer Whales 26 (2013). In fact, evidence indi3 -
cates that Southern Residents spend the majority of time in coastal and offshore waters. Cf. M. Bradley Hanson, et al., Assessing the 
Coastal Occurrence of Endangered Killer Whales Using Autonomous Passive Acoustic Recorders, 134 J. OF THE ACOUSTICAL SOC’Y OF 
AMERICA 3486, 3486 (2013) [hereinafter Coastal Occurrence] (explaining that “on average the whales occur in inland waters less than 
half of the days each year”)
 "Special Report: Southern Resident Killer Whales - 10 Years of Research and Conservation." Northwest Fisheries Science Center. NOAA, 4

25 June 2014. Web. 30 Jan. 2017. <https://www.nwfsc.noaa.gov/news/features/killer_whale_report/>.
 12-Month Finding on a Petition to Revise the Critical Habitat Designation for the Southern Resident Killer Whale Distinct Population 5

Segment, 80 FR 9682, published 24 Feb. 2015.
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EXHIBIT 1 

January 27, 2016 

SENT VIA EMAIL: parker.thaler@waterboards.ca.gov and wr401program@waterboards.ca.gov 

Mr. Parker Thaler 
State Water Resources Control Board 
Division of Water Rights 
P.O. Box 2000 
Sacramento, CA 95812-2000 

Re: Environmental Impact Report (EIR) for the Klamath Hydroelectric Project Relicensing (FERC 
Project No. 2082) / Endangered Southern Resident Killer Whales 

Dear Mr. Thaler, 

The undersigned stand firmly in direct opposition of the proposed consideration of PacifiCorp’s application for 
certification under Clean Water Act (CWA) § 401 for modifications to and continued operation of the Klamath 
Hydroelectric Project (KHP), which includes six dams on the Klamath River.  In 2006, the U.S. Supreme Court 
found that hydroelectricity dams “discharge into navigable waters” and held “The issue in this case is whether 
operating a dam to produce hydroelectricity ‘may result in any discharge into the navigable waters’ of the United 
States. If so, a federal license under § 401 of the Clean Water Act requires state certification that water protec-
tion laws will not be violated. We hold that a dam does raise a potential for a discharge, and state approval is 
needed.  6

Pursuant to the California Environmental Quality Act, Public Resources Code, sections 21000 et seq., (CEQA) the 
State Water Board not only needs to prepare an environmental impact report (EIR) but in doing so will need to 
evaluate potential impacts of proposed modifications and continued operation of the KHP to water quality and 
other resources within California as compared to the environmental baseline, and will also need to evaluate a 
range of alternatives, including removal of the dams. 

Congress passed the CWA to “restore and maintain the chemical, physical, and biological integrity of the Nation’s 
waters,” 33 U. S. C. §1251(a); see also PUD No. 1 v. Wash. Dep’t of Ecology, 511 U. S., 700, 714. A critical “na-
tional goal” to achieve “water quality which provides for the protection and propagation of fish, shellfish, and 
wildlife and provides for recreation in and on the water.” 33 U. S. C. §1251(a)(2).    7

Southern Resident killer whales  

On November 18, 2005, after evaluating the five listing factors of the Endangered Species Act, 16 U.S.C. §§ 
1531-1544, the National Marine Fisheries Service (NMFS) issued a final ruling listing the Southern Resident Killer 
Whales (SRKWs), as endangered under the Act. The southern resident population is comprised of three pods 
(identified as J-, K-, and L- pods) and is arguably the most familiar killer whale population to the general public. 

 S. D. Warren Co. v. Me. Bd. of Envtl. Prot., (U.S. 2006) 547 U.S. 370, 126 S. Ct. 1843, 164 L. Ed. 2d 625, 2006 U.S. LEXIS 3955, 74 U.S.L.W. 4244, 17 A.L.R. Fed. 6

2d 807, 62 ERC (BNA) 1257, 19 Fla. L. Weekly Fed. S 193 

 See id. at 3857
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It occurs primarily in the Georgia Basin and Puget Sound from late spring to fall, when it typically comprises the 
majority of killer whales found in Washington. The population travels more extensively during other times of the 
year to sites as far north as the Queen Charlotte Islands in British Columbia and as far south as Monterey Bay in 
California.   As NMFS recently acknowledged, “new information … confirms that … [S]outhern [R]esidents spend 8

substantial time in coastal areas of Washington, Oregon and California and utilize salmon returns to these 
areas.”   These coastal waters are recognized as an essential foraging area for this critically endangered popula9 -
tion in the winter and spring, and are currently under consideration to be designated as critical habitat for the 
SRKW.    10

Southern Resident killer whales are dietary fish-specialists and depend on abundant populations of Chinook 
salmon for their survival, social cohesion and reproductive success.  Experts anticipate that climate change and 11

ocean acidification will contribute to further significant declines in regional salmon abundance during the coming 
decades, thus impeding Southern Resident recovery.  After over a decade of federal protection, the population 12

has yet to show signs of significant recovery, with 85 members total as of January 2015 – still three members 
fewer than when they were initially listed. This number includes nine new additions within the last 13 months 
(an 86th member of the SRKWs, Lolita, currently resides in Miami Seaquarium ), though their survival remains in 13

question and is far from guaranteed.  While this sudden and unexpected “baby boom” is a move in the right 14

direction, the population growth needs to exceed 200 members to reach historical levels.   15

Therefore, based on the natural history and behavior of the endangered SRKWs it is imperative that prey 
species, specifically Chinook salmon, are of sufficient quality and quantity are available to support not only indi-
vidual growth, reproduction, and development, but to further encourage the overall growth of this population. 
Prey depletion is recognized as one of the major threats to the survival and recovery of the SRKW community, 
and rebuilding depleted salmon stocks is listed as a top priority for the population.   16

SRKWs and the Klamath River 

The Klamath Basin is the third-most productive river system for salmon on the west coast of the United States. 
That said, changes to Klamath River flows and habitat loss due to human development in the last 150 years 
have driven steep declines in the once-mighty Klamath runs. Dams constructed on the mainstream and in major 
tributaries have severely limited access to historic spawning grounds, and salmon are now extirpated in many 
areas of the Klamath River Basin.  Spring-run Chinook salmon, once likely the most abundant salmonids in the 
Klamath and Trinity Rivers, have declined to tiny fractions of historic numbers and are headed for likely extinc-

 Wiles, G. J. 2004. Washington State status report for the killer whale. Washington Department Fish and Wildlife, Olympia. 106 pp.8

 Michael J. Ford, Nat’l Marine Fisheries Serv., Status Review Update of Southern Resident Killer Whales 26 (2013). In fact, evidence indicates that Southern Residents 9

spend the majority of time in coastal and offshore waters. Cf. M. Bradley Hanson, et al., Assessing the Coastal Occurrence of Endangered Killer Whales Using Au-
tonomous Passive Acoustic Recorders, 134 J. OF THE ACOUSTICAL SOC’Y OF AMERICA 3486, 3486 (2013) [hereinafter Coastal Occurrence] (explaining that “on 
average the whales occur in inland waters less than half of the days each year”)

 12-Month Finding on a Petition to Revise the Critical Habitat Designation for the Southern Resident Killer Whale Distinct Population Segment, 80 FR 9682, published 10

2/24/2015.

 Center for Biological Diversity, Petition to Revise the Critical Habitat Designation for the Southern Resident Killer Whale (Orcinus orca) under the Endangered 11

Species Act 5 (Jan. 16, 2014)

 See, e.g. Lisa G. Crozier et al., Predicting Differential Effects of Climate Change at the Population Level with Life-Cycle Models of Spring Chinook Salmon, 14 12

GLOBAL CHANGE BIOLOGY 236, 237, 247 (2008) (predicting that global warming and changing ocean conditions will lower survival and fertility among all populations 
of Pacific salmon (Oncorhynchus spp.)

 Amendment to the Endangered Species Act Listing of the Southern Resident Killer Whale Distinct Population Segment, 80 FR 7380, published 2/10/2015.13

 Olesiuk, P. F., M. A. Bigg and G. M. Ellis. 1990. Life history and population dynamics of resident killer whales (Orcinus orca) in the coastal waters of British Columbia 14

and Washington State. Report of the International Whaling Commission (Special Issue 12):209–243. Estimates neonate mortality between 37-50%.

 Palo (1972) put forth a tentative estimate of 225- 300 whales for Puget Sound and the Georgia Basin in 1970 (Palo, G. J. 1972. Notes on the natural history of the 15

killer whale Orcinus orca in Washington State. Murrelet 53:22-24)

 National Marine Fisheries Service. 2008. Recovery Plan for Southern Resident Killer Whales (Orcinus orca). National Marine Fisheries Service, Northwest Region, 16

Seattle, Washington.
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tion. Now, the total number in both rivers rarely exceeds 1,000 fish and drops below 300 in many years.   To17 -
day, all anadromous runs of salmon and steelhead, once abundant in the upper basin, are extinct above Iron 
Gate Dam; pink and chum salmon are completely extinct in the river system.  This means over 350 miles of his18 -
toric salmon habitat is unreachable by fish and much of it buried beneath reservoirs. These fish have quite liter-
ally been dammed to extinction. 

Currently, under the California Endangered Species Act of 1984 (Fish & G. Code § 2050 et seq.), Coho Salmon 
(Oncorhynchus kisutch) and Chinook salmon (Oncorhynchus tshawytscha) are listed as threatened and endan-
gered respectively. Section 9 of the ESA prohibits any person from taking an endangered species. 16 U.S.C. 
§1538(a)(1)(B). NMFS has extended the take prohibition to Chinook salmon and steelhead trout as species listed 
as threatened with extinction. 50 C.F.R. § 223.203(a). Considering the endangered status of these salmon popu-
lations and their significance to another endangered species, the SRKW, we are requesting your agency to rec-
ognize the ecosystem-wide impacts in its review of this permit request and in the development of an environ-
mental impact report.  

DAMS - There are six dams on the main stem of the Klamath River: 1. Iron Gate 2. Copco I 3. Copco II 4. J.C. 
Boyle 5. Keno 6. Link River. All were built without fish passage. Keno and Link effectively replace natural reefs 
that were destroyed, and they re-regulate erratic flows for the upstream irrigation project. Copco 1 has perma-
nently blocked access to more than 300 miles of salmon and steelhead habitat in the main stem of the upper 
Klamath and its tributaries. Copco 2 was constructed just a quarter-mile downstream of the original facility in 
1925. The aptly named 173-foot-high Iron Gate Dam was constructed to re-regulate the wildly varying flows 
from the upstream Copco dams and run a 20-megawatt power plant. With the construction of Iron Gate, an ad-
ditional seven miles of spawning habitat in the main stem as well as important tributaries such as Jenny Creek 
were blocked. Today, ALL anadromous runs of salmon and steelhead, once abundant in the upper basin, are ex-
tinct above Iron Gate Dam.  Again, this means over 350 miles of historic salmon habitat has been unreachable 19

by fish for almost 100 years, and much of the historic spawning grounds are now buried beneath reservoirs. 

Multiple studies have confirmed the importance of salmon to the critically endangered SRKWs; most recently an 
analysis of fish DNA from fecal samples collected over six summers from the SRKWs (published January 6, 2016) 
confirmed that over 98% of the whales’ summer diet consists of salmon; 80% was specifically Chinook; 15% 
was coho.   Early in the summer, Chinook salmon dominated their diet; coho salmon increased in importance in 20

late summer, consisting of over 40% of the SRKWs diet.   Non-salmon fish were rarely observed. Previous 21

analyses of remains from predation events have also indicated the preference of Chinook salmon in the SRKWs’ 
summer foraging grounds.   Mortality rates are closely correlated to coastwide Chinook abundance, and recent 22

Chinook population crashes in the mid-1990s and late-2000s resulted in significant losses to the SRKW popula-
tion.   Limited sampling in winter distribution surveys confirm that the Southern Residents continue to seek out 23

 Moyle, P.B., J.A. Israel, and S.E. Purdy. 2008. Salmon, Steelhead, and Trout it California, Status of an Emblematic Fauna: A report commissioned by California Trout. 17

Center for Watershed Sciences, University of California, Davis.

 Status of Anadromous fish stocks in the Klamath River. http://www.fws.gov/yreka/HydroStatusAnadromous.html; http://www.pcffa.org/fn-aug01.htm18

 California Enviornmental Protection Agency State Water Resources Control Board (2008) p.5 http://www.waterboards.ca.gov/northcoast/water_issues/programs/19

tmdls/klamath_river/100927/staff_report/17_Appendix5_FishandFishery_Resources.pdf.

 Ford MJ, Hempelmann J, Hanson MB, Ayres KL, Baird RW, Emmons CK, et al. (2016) Estimation of a Killer Whale (Orcinus orca) Population’s Diet Using Sequenc20 -
ing Analysis of DNA from Feces. PLoS ONE 11(1): e0144956. doi:10.1371/journal.pone.0144956

 Ibid.21

 Ford, J.K.B., and Ellis, G.E. 2005. Prey selection and food sharing by fish-eating ‘resident’ killer whales (Orcinus orca) in British Columbia. DFO Can. Sci. Advis. Sec. 22

Res. Doc. 2005/041.; Ford, J. K. B. and G.M. Ellis. 2006. Selective foraging by fish-eating killer whales Orcinus orca in British Columbia. Marine Ecology Progress Se-
ries 316: 185-199; Hanson, M.B., R.W. Baird, J.K.B Ford, J. Hempelmann-Halos, D. M. Van Doornik, J.R. Candy, C.K. Emmons, G. S. Schorr, B. Gisborne, K. L. Ayers, 
S. K. Wasser, K. C. Balcomb III, K. Balcomb, J. G. Sneva, and M. J. Ford. 2010a. Species and stock identification of prey consumed by endangered southern resident 
killer whales in their summer range." Endangered Species Research, 11(1):69-82. 

 Ford, J.K.B, G.M. Ellis, P. F. Olesiuk, and K.C. Balcomb III. 2010. Linking killer whale survival and prey abundance: food limitation in the oceans' apex predator?Biol23 -
ogy letters 6(1): 139-142; Ward, E. J., E.E. Holmes, and K.C. Balcomb III. 2009. Quantifying the effects of prey abundance on killer whale reproduction. Journal of Ap-
plied Ecology, 46(3):632-640. 
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Chinook salmon in their coastal range, from major west coast rivers, including the Klamath.  24

Restoration of the Klamath River 

TOXINS – If dam removal is the cornerstone of the Klamath River restoration, improved water quality is the 
foundation. Toxic conditions in the reservoirs threaten the health of fish and people. The reservoirs created by 
these dams heat the water to lethal temperatures during the hottest parts of the year, and deplete dissolved 
oxygen which fish need to survive. Warm water releases from Iron Gate Dam into the river have further devas-
tated the fish runs. These fish need adequate flows of cold, clean, well-oxygenated water to survive. Instead, we 
have given them warm, toxic, oxygen-depleted, agricultural wastewater. These conditions have devastated and 
continue to devastate the Klamath’s once great salmon runs.  In many years, water quality and flows from the 
Upper Klamath has been so bad that salmon runs far downstream have been destroyed, most notably in 2002 
when a massive die-off linked to low water levels removed an entire generation of spawning fish.  In July 2006, 25

samples from the Iron Gate reservoir had the highest levels of Microcystis aeruginosa (liver toxin) ever recorded 
in the U.S., 4,000 times higher than the maximum safe limit set by the World Health Organization.  Blooms of 26

blue-green algae (cyanobacteria), are sadly becoming commonplace in the Klamath Basin, posing a significant 
threat to all living things dependent on the river, including people.   In the summer of 2015, a health advisory 27

was issued for Klamath River waters extending from the Upper Klamath to the California state line, and salmon 
scientists feared a die-off similar to the 2002 event, narrowly avoided by federally mandated spill on the river.  28

In a 2012, a report issued by the Department of the Interior found that the removal of four dams on the Kla-
math River (J.C. Boyle, Copco 1, Copco 2, and Iron Gate) was expected to result in up to an 81% increase in the 
Klamath River Chinook population, and open over 420 miles of historic spawning habitat.  The report also found 29

that dam removal would increase the diversity of salmon stocks, increase water flow, reduce disease occurrence, 
and provide access to cold-water refuge areas that would help mitigate the effects of climate change.  30

The same report addressed the economic benefits of dam removal compared to relicensing the four dams in 
question, which would require significant remodeling to meet current environmental and safety standards. The 
cost of upgrades required to meet standards required by the Federal Energy Regulatory Commission  is esti31 -
mated at nearly 48 times the cost of removing the dams.  In contrast, dam removal is expected to result in a 
43% increase in commercial fishing harvests from the Klamath River over the next 50 years ($134.5 million), 
with subsequent increases in sport and tribal harvest, as well as increasing recreational opportunities and rev-
enue in the Klamath River and Basin.  32

 10 years of research and conservation for Southern Resident killer whales. http://www.nwfsc.noaa.gov/news/features/killer_whale_report/24

 US Fish and Wildlife Service. Klamath River Fish Die-off. September 2002, Mortality Report, FWS, Arcata, CA. Report Number AFWO-01-0325

 Moyle, P.B., J.A. Israel, and S.E. Purdy. 2008. Salmon, Steelhead, and Trout it California, Status of an Emblematic Fauna: A report commissioned by California Trout. 26

Center for Watershed Sciences, University of California, Davis.

 See EPA information on cyanobacteria in the Klamath: http://www3.epa.gov/region9/water/watershed/klamath.html#algae;27

 See: ““Klamath River health advisory extended to California state line.” http://www.heraldandnews.com/news/local_news/klamath-river-health-advisory-extended-to-28

california-state-line/article_85994ab1-65e0-529a-9677-36e45a44ad4a.html; “Feds release extra water into Basin to save Klamath salmon from disease” http://
www.bendbulletin.com/localstate/3442706-151/feds-release-extra-water-into-basin-to-save  

 Klamath Dam Removal Overview Report for the Secretary of the Interior http://klamathrestoration.gov/sites/klamathrestoration.gov/files/2013%20Updates/29

Final%20SDOR%20/0.Final%20Accessible%20SDOR%2011.8.2012.pdf

 Ibid.30

 See PacifiCorp relicensing process: http://www.pacificorp.com/es/hydro/hl/kr.html#31

 Klamath Dam Removal Overview Report for the Secretary of the Interior http://klamathrestoration.gov/sites/klamathrestoration.gov/files/2013%20Updates/32

Final%20SDOR%20/0.Final%20Accessible%20SDOR%2011.8.2012.pdf
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http://www.heraldandnews.com/news/local_news/klamath-river-health-advisory-extended-to-california-state-line/article_85994ab1-65e0-529a-9677-36e45a44ad4a.html
http://www.heraldandnews.com/news/local_news/klamath-river-health-advisory-extended-to-california-state-line/article_85994ab1-65e0-529a-9677-36e45a44ad4a.html
http://www.heraldandnews.com/news/local_news/klamath-river-health-advisory-extended-to-california-state-line/article_85994ab1-65e0-529a-9677-36e45a44ad4a.html
http://klamathrestoration.gov/sites/klamathrestoration.gov/files/2013%2520Updates/Final%2520SDOR%2520/0.Final%2520Accessible%2520SDOR%252011.8.2012.pdf
http://klamathrestoration.gov/sites/klamathrestoration.gov/files/2013%2520Updates/Final%2520SDOR%2520/0.Final%2520Accessible%2520SDOR%252011.8.2012.pdf
http://www.nwfsc.noaa.gov/news/features/killer_whale_report/


Recent dam removal projects in Washington, Oregon, and California, including the Marmot Dam on the Sandy 
River in Oregon; the Condit Dam on the White Salmon River in Washington; and the largest dam removal project 
in the world to date – two dams on the Elwha River in Washington – have resulted in the restoration of salmon 
habitat and the remarkable recovery of salmon populations in each river.  The ecosystem of the Elwha River has 
improved quickly and significantly, with salmon returning upstream even sooner than scientists had predicted.    33

Conclusion 
The Southern Resident community of orcas are the most intensively studied population of marine mammals in 
the world, and what we’ve learned is that healthy Chinook and Coho salmon runs are critical to their recovery. To 
save the whales, we need to protect the Klamath.  The recovery and restoration of west coast rivers is key to the 
survival of these whales, and addressing the threat of prey abundance is a priority in recovery plans for this criti-
cally endangered population.  Their historic use of California waters qualifies this community as an important re-
source to the state of California, and should be considered when evaluating the potential impact of continued 
operation of the Klamath River dams. 

To preserve water quality levels suitable for Klamath River salmon populations and the greater ecosystem of the 
Basin, including the continued conservation of the SRKWs, we recommend and support the removal of the fol-
lowing PacifiCorp dams: J.C. Boyle, Copco 1, Copco 2, and Iron Gate.  Relicensing and allowing the dams to re-
main in place has widespread and significant negative impacts on the economy and ecology of the region, with 
effects extending to the river mouth and beyond.  We urge you to deny the permit for relicensing and recom-
mend removal to protect and restore not only the water quality of the Klamath River, but the salmon and killer 
whales that depend on the Klamath.  

Sincerely,  

Shari Tarantino       Colleen Weiler 
President, Board of Directors      Rekos Orca Fellow 
Orca Conservancy       Whale and Dolphin Conservation 
P.O. Box 19497       7 Nelson Street 
Seattle, Washington 98109      Plymouth, Massachusetts 02630 

David Phillips                Louie Psihoyos 
Executive Director        Executive Director 
Earth Island Institute       Ocean Preservation Society 
Director        The Stable House 
International Marine Mammal Project    Skywalker Ranch 
David Brower Center       5858 Lucas Valley Road 
2150 Allston Way, Suite 460      Nicasio, California 94946 
Berkeley, California 94704       
          

 “Rivers Recover Rapidly Once Dams are Gone, Study Finds.” http://www.opb.org/news/article/rivers-recovery-rapidly-once-dams-are-gone-study-finds/33

Orca Conservancy  .  PO Box 16628  .  Seattle, WA  98116  .  email: orcaconservancy@gmail.com
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Michael Harris        Scott Mercer 
Executive Director       Research Scientist    
Pacific Whale Watch Association     Mendonoma Whale and Seal Study 
32 Operators Representing Washington State & British Columbia P.O. Box 297 
2247 15th Avenue West      Manchester, California 95459 
Seattle, Washington 98119       
       
Lauren Rhone        Brett Sommermeyer 
Founder        Legal Director  
YoOceans, Inc.       Sea Shepherd Legal  
1211 W 33rd Place         2226 Eastlake Avenue East #108 
Chicago, Illinois 60608      Seattle, Washington 98102 
  

Mike Phillips        Carter and Olivia Ries 
Executive Director       Founders of 
Turner Endangered Species Fund    One More Generation 
1123 Research Drive       P.O. Box 143627 
Skywalker Ranch       Fayetteville, Georgia 30214 
Bozerman, Montana 59718 

       
Fins and Fluke       Lindsay Danielle Hirt 
Ocean Conservation Organization     Marine Biologist and Wildlife Naturalist 
P.O. Box 48342       Massachusetts Maritime Academy 
Watauga, Texas 76148      Plymouth, Massachusetts 02360 

Jeff Geragi        Amber Shelton 
President        Conservation Advocate 
Animal Activists Network Center     Environmental Protection Information 
6840 Town Harbour Boulevard #3423    145 G Street, Suite A 
Boca Raton, Florida 33433      Arcata, California 95521 

Voice of the Orcas 
Seattle, Washington 98109 

Steve Christianson, 
Certified Paralegal, Orca Conservancy 
2527 Old Quarry Road, #2732 
San Diego, California 92108 

Orca Conservancy  .  PO Box 16628  .  Seattle, WA  98116  .  email: orcaconservancy@gmail.com
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CA State Water Resources Control Board  31 January 2017 
Division of Water Quality        Sent Via Email (PDF Format) 
Water Quality Certification Program    parker.thaler@waterboards.ca.gov 
Attn: Mr. Parker Thaler 
P.O Box 2000       
Sacramento, CA 95812-2000 
 
RE: Scoping Comments on CEQA Environmental Impact Report (EIR) for 401 Water  
     Quality Certification for the Klamath Hydroelectric Project (FERC Project P-2082) 
 
Dear Board Members and Staff: 
 
     These CEQA “scoping” comments are submitted on behalf of the Pacific Coast Federation of 
Fishermen’s Associations (PCFFA), the Institute for Fisheries Resources (IFR). 
 
     We will discuss the “scoping” issues that should be considered in two categories below: (1) 
basic scoping issues (including baselines, geographic and temporal scope of your EIR analysis) 
that would generally be required or advisable under CEQA, and; (2) specific issues related to 
adverse water quality impacts with the dams now in place, and the relation of those impacts to 
losses of productivity in the Klamath River’s once-abundant salmon fisheries and the related 
impacts of these declines on the economies and lives of coastal and in-river fishing-dependent 
communities.  
 
     These four dams have been highly destructive for the once-huge Klamath native salmon runs, 
once the third largest salmon runs in the lower 48 states.  It is important to assess the current 

mailto:fish1ifr@aol.com


PCFFA/IFR Comments 
Klamath 401 Certification Scoping 
31 January 2017 
 

2 

 

impacts of the dams in place as the baseline – which would presumably be adverse impacts 
eliminated once the dams are decommissioned and removed. 
 
     A number of important documents are included as Attachments for the Administrative 
Record, as well as evidence that these adverse impacts are substantial and pervasive.  These 
comments and Attachments are being submitted via email in PDF format for convenience of the 
Water Board Staff and for posting on the Board’s web site devoted to this process. 
 
     These fisheries-specific comments are submitted to supplement, and are in addition to, other 
written comments being submitted separately by other entities, and which we also endorse and 
incorporate herein by reference, including all written comments to be submitted separately by: 
the Karuk, Yurok and Hoopa Valley Tribes of California and by the Klamath Riverkeeper.   
 
 

BASIC SCOPING ISSUES 
 
     (1) Geographic Scope of Cumulative Impacts Analysis:  The “Project Area” for purposes 
of cumulative impacts analysis should be the entire area from Upper Klamath Lake’s Link River 
Dam (containing the first structures within the Klamath Hydropower Project (KHP)), 
downstream to the estuary, and also including all impacts from salmon population and fisheries 
losses and declines that can be causally linked to the KHP and which occur within the coastal 
areas of the Klamath Management Zone (“KMZ”) – an area extending from the shores of 
California and Oregon offshore out to 200 miles, and which extends north to at least Humbug 
Mountain, (OR) and south to at least Horse Mountain (near Shelter Cove), California.  This, it 
should be noted, is the same scope of “Project Area” PacifiCorp used in its original Application 
for Relicensing, so it is nothing new.   
 
     Klamath-origin salmon, once they finally leave the Klamath River and enter the Pacific 
Ocean, are highly migratory.  Thus adverse impacts at or below the KHP dams that affect out-
migrating juvenile salmon (as for instance increasing their mortalities) also necessarily impacts 
ocean salmon fisheries and coastal fishing-dependent communities and economies far to the 
south and far to the north of the Klamath River estuary. 
 
     Cumulative impacts analysis (especially socioeconomic impacts) within this broader KMZ 
area is consistent with the “Project Area” designated by PacifiCorp in its License Application1 
and used as the FERC FEIS geographic scope for its cumulative impacts analysis (FERC FEIS, 
Sec. 3.2.1 (pp. 3-3—3-4)).  In fact, the FERC FEIS itself notes: 
                                                 
1  See PacifiCorp Final License Application, Socioeconomic Resources Final Technical Report (Feb. 2004), section 
2.4.3 “Geographic Scope,” particularly the following (page 2-7): “The preliminary study area for the socioeconomic 
analysis [of KHP impacts] includes Klamath, Jackson, and Curry counties in Oregon and Siskiyou, Humboldt, and 
Del Norte counties in California.  These are the counties that contain the Project boundaries or whose economies, 
local services, and human resources are potentially affected by the incremental changes to the Project and PM&E 
measures.”  For PacifiCorp’s own estimates of specific socioeconomic impacts of the Project on coastal salmon 
fishing dependent ports and communities within the KMZ, see PacifiCorp Final License Application, 
Socioeconomic Resources Final Technical Report (Feb. 2004), pp. 2-108 through 2-115 inclusive. 
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“For anadromous fish, we include the mainstem Klamath River and all habitat that was 
historically accessible upstream of the mouth of the river… We also consider appropriate 
management plans for salmon fisheries including those related to the Klamath 
Management Zone, which extends 200 miles offshore from Humbug Mountain, Oregon, 
to Horse Mountain (near Shelter Cove), California.  We consider these plans because 
harvest (including commercial, tribal, and recreational) and escapement for Klamath 
stocks can affect the numbers of adult salmonids returning to the Klamath River Basin to 
spawn.  We acknowledge that management measures for Klamath River fall Chinook 
salmon currently constrain fishing on other salmon stocks, from central Oregon to central 
California.  As mentioned above, Klamath Hydroelectric Project structures and operation 
can affect adult spawning and subsequent downstream migration of juvenile salmonids 
which, in turn, serve as the basis for future harvests.” (FERC FEIS pg. 3-4) 

 
Using the same geographic area for the CEQA analysis as was used by FERC in its Final EIS 
(and indeed was used by PacifiCorp itself in its FERC Relicensing Application) allows a 
consistent and logical “apples to apples” comparison of impacts generally. Analyzing different 
areas in different ways would not.  This was also the reason the Secretarial Determination 
NEPA/CEQA analysis choose the same geographic scope as its “Project Area” for analysis.  To 
be consistent, and to have any hope of comparing various scenarios (including dam removal) as 
against the alternative of relicensing or “no action,” logically requires that the same geographic 
scopes be used for comparison. 
 
     (2) Temporal Scope of Analysis:  The CEQA EIR should likewise analyze the cumulative 
and other impacts within the same time scale as the FERC FEIS, which is based on the proposed 
PacifiCorp license application itself, i.e., 30 to 50 years.   (FERC FEIS Sec. 3.2.2 (pg. 3-4)).  
This was also the time scale used in the Secretarial Determination NEPA/CEQA analysis.  There 
is no rational reason to use any different time scale if there are to be comparisons between the 
various scenarios and across CEQA analyses. 
 
     (3) Proper Comparison Standard Should Be The “Natural Baseline Conditions” That 
Existed Prior To The KHP Dams:  In analyzing whether the KHP dams should come down or 
not, PacifiCorp must show that it can meet all applicable water quality standards with a new 
FERC license.  Mere incremental improvements from an already highly degraded condition – as 
might be expected from retaining the dams with some mitigation measures -- are not enough, 
either legally or biologically, for Clean Water Act certification and approval.   
 
     The Water Board is being asked to compare various options and alternatives/mitigation 
measures for bringing into compliance an already highly degraded river system.  Some of the 
dams in the Klamath River (such as the CopCo 1 Dam) have been in place since 1917, with 
others built later but none later than 1962 with the completion of Iron Gate Dam.  Adverse 
impacts on water quality in the Klamath River from Klamath dams have occurred for at least 90 
years.  The choice of baselines to compare to under CEQA is therefore critically important in 
obtaining meaningful information on whether water quality standards can be met under any 
future KHP configuration.  
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     Unfortunately, the CEQA process is not well suited to analyzing additional impacts on an 
already highly degraded system.  As presently configured and operated, the Klamath River 
cannot even currently meet state water quality standards with the KHP in place.  It would 
therefore be legally inappropriate, as well as quite illogical, to use the current highly degraded 
system existing on the date of issuance of the NOP as the “baseline” against which to compare 
the various options for environmental mitigations.   
 
     The proper (and far more logical) “baseline” for EIR comparisons for ascertaining the 
environmental impacts of the dams themselves, as well as changes (positive or negative) that 
may result from the various dam mitigation and removal options, is instead the comparison of 
these options to the “natural baseline conditions” that existed before the KHP dams were 
constructed -- and which would presumably exist without the dams in place today.  Use of this 
more biologically meaningful baseline then gives us a straightforward comparison between the 
various alternative options and “dams out” or “Project out” environmental conditions meeting all 
water quality standards, which standards are themselves based on reconstructions of those prior  
natural conditions.   
 
     It should also be noted that PacifiCorp is now requesting approval of the decommissioning 
and removal of most or all of the KHP, and is no longer requesting relicensing. Thus the “dams 
out” or “natural conditions” scenario is the only logical baseline against which to compare all 
potential mitigation measures, and to ascertain the effectiveness of these measures in achieving 
the target standards. 
 
     Water quality standards in the Klamath Basin were in fact originally derived from these pre-
Project “natural baseline conditions.”  Under pre-KHP natural conditions, all existing beneficial 
uses were preserved, and the full range of water quality parameters the natural aquatic species 
evolved within were protected.  Various specific and numeric water quality standards derived for 
what this baseline looked like also create specific regulatory standard “baselines” of their own, 
for each parameter, which by law must be met by the KHP if the Project as mitigated is to be 
relicensed.  The Clean Water Act Sec. 401 states clearly that “if the imposition of conditions 
cannot insure such compliance such agency [in this case FERC] shall not issue such license or 
permit.”2 
 
     It should be noted that ascertaining the river’s “natural baseline conditions” pre-KHP 
development, and then assessing adverse water quality impacts of the KHP against that pre-
development baseline, is also precisely the methodology in use by the North Coast Regional 
Water Quality Control Board (“Regional Board”) in its development of the Klamath Mainstem 
TMDLs, currently approved and well underway.  The same methodology should be used in this 
instance as well. 
 
     This 401 Certification process should at least be consistent with the Regional Board’s TMDL 
analytical methodologies so that this process can take advantage of the extensive prior Regional 
                                                 
2  Federal Water Pollution Control Act (“Clean Water Act”), Sec. 401(a)(2) [33 U.S.C. §1341(a)(2)]. 
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Board work already done, including its water quality models, and so that the standards used in 
this certification process will also be consistent with that later TMDL. 
 
     (4) J.C. Boyle and Keno Dam Impacts Directly and Indirectly Affect California 
Beneficial Uses As Well As Water Quality, and Therefore Must Also Be Considered and 
Their Impacts Analyzed:  The Klamath Hydroelectric Project is operated under a single FERC 
license and as one operationally integrated whole, with each structure upriver influencing the 
total  -- and cumulative -- water quality impacts of the Project as a whole well downstream into 
California and even out to the estuary.  Thus water quality problems generated in the Oregon 
portion of the KHP inevitably wash downstream into California.  The portions of the Project that 
are upstream in Oregon (J.C. Boyle and Keno Dams) are therefore not exempt from CEQA 
analysis because they generate “emissions or discharges that would have a significant effect on 
the environment in this state.”3    
 
     In the prior 401 Certification process, the Notice of Preparation (NOP) dated Sept. 30, 2008, 
only says this about impacts on the Klamath River coming to California downstream from 
Oregon KHP structures: 
 

“Modification to the Oregon facilities will be addressed through the Oregon Department 
of Environmental Quality’s 401 water quality certification.  The EIR will address these 
contingencies as part of the cumulative impacts analysis.” (NOP, pg. 10) 
 
“The State Water Board has identified only two potential adverse impacts caused by 
discharges from the Oregon facilities: (1) impacts of J.C. Boyle peaking operations on 
California portions of the river, in the event of removal of the California dams that 
currently re-regulate flows; and (2) sediment release into California if J.C. Boyle Dam is 
removed.” 

 
     The Board Staff are correct that at least these two Oregon-KHP impacts exist on the lower 
river into California, and these impacts still exist.  They must therefore also be considered as part 
of the KHP’s cumulative impacts analysis under CEQA in this instance, even though the 
purposes of the two 401 Certification processes are very different (i.e., removal vs. relicensing).   
 
     In fact, prior to the construction of Iron Gate Dam rapid daily ramping rates at J.C. Boyle 
were extremely destructive to stream-edge fish spawning and rearing habitat in the reaches of the 
river below J.C. Boyle Dam.4  This adverse impact well into California would occur once again 
in any alternative that included keeping J.C. Boyle Dam, even though the fate of the J.C.  Boyle 
dam lies in the hands of Oregon agencies, not California’s.  This interconnected therefore should 
be considered in this new process as well. 
 
     Remember, both water and water quality problems flow downhill, in this case from Oregon to 
California within the KHP.  There are also many other significant impacts from these Oregon 
                                                 
3 CA Public Resources Code §21080(b)(14). 
4 See Expert Report of Mike Rode, Attachment 1, at 9-10. 
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KHP structures and operations that also impact California waters and therefore should also be 
considered under CEQA.  Those additional J.C. Boyle and Keno Dam water quality impacts on 
California waters include at least the following: 
 

(1) Both Oregon dams create slack, warm-water reservoirs that expose the Klamath River to 
sunlight for longer periods of time and with less shade over a much broader surface area, 
thus raising its overall ambient daily water temperature.  This plume of warmed water 
washes far downstream before it is fully attenuated, if at all, by other colder inflows. 
 

(2) J.C. Boyle and Keno both trap and hold natural sediments that would otherwise contribute 
to spawning and rearing gravel below them, thus impoverishing instream spawning and 
rearing habitat in what would otherwise have been prime spawning and rearing areas for 
resident rainbow and redband trout (and would have similar impacts on salmon and 
steelhead after fish passage is provided).   

 
(3) Because J.C. Boyle and Keno (as all dams do) trap sediments, they serve to concentrate 

nutrients that are the food sources for the growth of various algae species that thrive in 
these warm-water reservoirs, including the highly toxic blue-green algae species 
Microcystis aeruginosa.  However, M. aeruginosa in turn produces the highly toxic but 
colorless and odorless liver toxin microcystin, which is highly soluble in water.  Several 
recent algae monitoring studies in the reservoirs (see the comments of the Karuk Tribe of 
California) indicate that Microcystis aeruginosa, which is rare to non-existent in Upper 
Klamath Lake and Link River, first appears in dangerous concentrations within Keno 
Reservoir where ideal conditions (warm, still water with high nutrient concentrations) 
exist there primarily due to the existence of Keno dam. 

 
(4) Microcystin generated by Microcystis aeruginosa in Keno Reservoir, then in J.C. Boyle 

Reservoir, naturally washes downriver and into California waters where it has been shown 
to concentrate in human food chains.  Likewise the algae mats that first develop and grow 
in Keno Reservoir (toxic and otherwise), also wash downriver where they can “seed” new 
areas downstream (such as Iron Gate Dam) with these algae species wherever similar 
conditions exist for their growth. 

 
(5) The very existence of Keno Reservoir further increases already warm Klamath River 

water temperatures by flooding out and/or inundating a number of small cold-water 
tributaries and springs that would in the past have served as important cold-water refugia 
for salmon and steelhead during critical water summer months.  Many salmonids depend 
on these types of cold-water refugia flowing into the Klamath River for their summer 
survival.  Today, several of these cold-water streams and springs are inundated by the 
reservoirs and their refugial benefits are completely lost. 
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(6) Problems with high water temperatures at Keno and J.C. Boyle Reservoirs result, as a 
consequence, in lowered dissolved oxygen (DO) levels.5  Additional sudden DO 
concentration dips can be caused by algae bloom die-offs.  As these algae mats die off, 
their natural decay process also leads to elevated ammonia levels and various changes in 
pH from normal baseline conditions.  These pervasive water quality problems all begin at 
Keno Dam and its warm-water reservoir, are continued downstream into J.C. Boyles Dam 
and reservoir, where they get more widespread and impactive, and then they all wash 
downstream into California, where they then exacerbate all the water quality problems of 
the river below, making it that much harder to meet TMDL and other California water 
quality standards. 

 
     All these adverse water quality impacts at J.C. Boyle and Keno Dams are widely known and 
just as widely documented.  In fact, in his Ultimate Findings of Fact and Conclusions of Law in 
the Federal Adjudicatory Decision6 of the Hon. Judge Parlen L. McKenna in the Administrative 
Appeal by PacifiCorp of the federal agency “prescriptions” under the Federal Power Act, on 
Sept. 27, 2006, Judge McKenna concluded: 
 

“Ultimate Finding of Fact 6:  USFWS/NMFS ISSUE 3:  Project operations have and 
continue to adversely affect the resident trout fishery by, among other things: a) confining 
the resident trout between the Project dams and associated reservoir thereby impairing 
their utilization of the full range of life history strategies and spawning productivity; b) 
unscreened flow through Project turbines result in mortality of juvenile and adult trout 
migrating down stream; and the inability to effectively migrate adversely affects the 
genetic health and long term survival of the resident species. 

 
“Ultimate Finding of Fact 7:  USFWS/NMFS ISSUE 4:  Entrainment at Project facilities 
have and continue to adversely affect the resident fishery resources. 

 
The Judge was not limiting this findings to only those dams in California, but also included 
impacts on fisheries at J.C. Boyle and Keno Dams.  Judge McKenna also formally found that: 

 
“Ultimate Finding of Fact 14:  BLM ISSUE 16:  Current Project operations, particularly 
sediment blockage at the J.C. Boyle Dam, the flow regime, and peaking operations, 
negatively affect the redband trout fishery.  The proposed River Corridor Management 
Conditions would improve fishery resources. 
 
“Ultimate Finding of Fact 15: BLM ISSUE 17:  The BLM’s proposed upramp rate will 
improve conditions for fish resources and other aquatic organisms by reducing adverse 
effects caused by the existing nine inch/hour upramp rate.” 

                                                 
5  The physical ability of water to absorb dissolved oxygen is more or less inversely proportional to its temperature 
at normal temperature ranges.   
6 In the Matter of Klamath Hydroelectric Project (FERC Project No. P-2082), U.S. Dept. of Commerce 
Adjudication Docket No. 2006-NMFS-0001, Final Order and Decision Sept. 27, 2006.  This Final Order in hereby 
incorporated into these comments by reference as though full set out herein.  It has been included in the FERC 2007 
EIS record as well. 
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     Judge McKenna also made numerous other secondary “Findings of Fact and Conclusions of 
Law” in this Adjudicatory Hearing, all based upon and specifically referencing the evidence 
submitted on the hearing record, to the effect that both J.C. Boyle and Keno Dams have 
considerable adverse impacts on both water quality and fish populations (all of which are 
“beneficial uses” under California’s Porter-Cologne Water Quality Act)  that would normally 
have impacts far downriver and well into the State of California. 
 
     These various Oregon-origin adverse impacts on California beneficial uses cannot be ignored, 
simply because they originate in Oregon.  None of these impacts are exempt from CEQA 
analysis as noted above, especially as they are significant contributors to cumulative adverse 
Klamath River environmental impacts in California.   
 
     Additionally, if and when the CopCo dams and Iron Gate Dam are ultimately removed, 
adverse peaking and other water quality impacts from J.C. Boyle will not be moderated by the 
CopCo and Iron Gate reservoirs, and will once again play an important negative role in the 
health of the Klamath River much farther downriver than they do today.  Before the construction 
of Iron Gate Dam as a flow regulation dam, these J.C. Boyles daily fluctuating ramping rates 
killed large numbers of juvenile salmon, stranded many spawning adults and dewatered many 
salmon egg nests (“redds”).7  There were also documented cases, some resulting in litigation, of 
in-river fishermen being stranded on rocks and drowned by sudden upsurges of water levels due 
to high ramping rates at J.C. Boyle prior to the construction of Iron Gate Dam as a flow 
regulator. 
 
     Therefore as a matter of law, the California State Water Board’s CEQA analysis must include 
a review of impacts on California of the entire Klamath Hydro Project, including Oregon dams 
and reservoir components of the KHP at J.C. Boyle and Keno Dams.8   
 
     The thorough analysis of the many J.C. Boyle and Keno Dam water quality impacts can easily 
be coordinated with Oregon’s similar and parallel 401 Certification process, which is also 
proceeding in Oregon albeit on a slower time frame.  The Klamath inter-state TMDLs are 
already coordinated this way through a bi-state Memorandum of Agreement (MOA), and this has 
proven quite effective. 
 
     (5) Inadequacy of Range of Alternatives – Two Additional Dam Removal Options Must 
Be Considered: Since there are clearly adverse impacts on California water quality and 
beneficial uses of water from the J.C. Boyle and Keno Dams which must be analyzed under 
CEQA, the potential futures of J.C. Boyle and Keno Dam should therefore also be included in 
the CEQA EIR range of dam removal alternatives.  Failure to consider a total removal of the 
KHP unlawfully truncates consideration of the full range of possibilities available, and even 
likely, in this situation. 
 
                                                 
7 See Expert Testimony of Mike Rode, Attachment 1, Sec. 5.2. 
8  CA Public Resources Code §21080(b)(14). 
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     We cannot stress this point enough: both Oregon and California should be analyzing the same 
range of alternatives.  If California does not analyze removal of dams in Oregon, and Oregon 
does not analyze removal of dams in California, then who will analyze a complete removal 
option?  If full KHP removal options are not analyzed, this unfairly (and unlawfully) biases the 
decision toward keeping some parts of the Project intact when indeed that option may not meet 
legal water quality standards. 
 
     While the removal of J.C. Boyles and Keno Dams (both located in Oregon) are not 
technically within the power of the State of California to legally require, the actual and likely 
future impacts of these dams are certainly within the power of California to analyze – a very 
different issue.  They are part of the same FERC license, and both California and Oregon are 
supposed to be coordinating their efforts in their parallel 401 certification analyses.  The two 
states should not be analyzing vastly different alternatives.  If they do so, comparison of the two 
state analyses in any meaningful way will be impossible. 
 
     In summary, not to include analysis of  J.C. Boyle and Keno removal options would 
wrongfully assume that Oregon will itself certify these two dams as meeting its standards in its 
parallel process and that they would remain in place under a new license. This artificially and 
capriciously biases the final decisions on the fate of these dams toward J.C. Boyle retention – 
merely by the default of never actually considering the impacts of their removal.   The State of 
Oregon, which does have jurisdiction over those two dams, could also very well deny 401 
Certification to J.C. Boyle and to Keno, in which case they might remain in place, with all their 
impacts.  Under CEQA, therefore, the State of California should therefore include this as a 
potential option that must also be analyzed as to its environmental impacts. 
 
     Thus a complete set of removal options, including (a) the removal of J.C. Boyle alone in 
Oregon with removals of the California dams, and; (b) removal of both J.C. Boyle and Keno 
Dam in Oregon with the removals of the California dams (i.e. “Project-out conditions”) should 
be fully analyzed on both sides of the state border as part of the bigger suite of likely KHP 
removal alternatives.  Removal of both Oregon dams is at least a potential outcome of Oregon’s 
own parallel water quality certification process, and therefore surely foreseeable.  It is also 
necessary to have these options analyzed by both states in order to be sure that both states are 
considering the full range of potential options.   
 
     Again, the Klamath Hydroelectric Project is a single Project, under a single FERC license, for 
a very good reason – all the parts of the Klamath Hydroelectric Project are intended to work 
together.  Neither state alone has jurisdiction over the whole KHP, but both acting together  
certainly do.  Thus both states should analyze the same full-removal option regardless of state 
lines. 
 
     Nor is there any requirement of actual legal authority to remove a dam necessary in order to 
analyze that removal as a foreseeable or comparative alternative for purposes of environmental 
impacts analysis within a full range of foreseeable options.  Indeed it is FERC – and not the 
states – that have the power to order dam removals for a FERC-licensed dam.   
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     In summary, to take into account the foreseeable contingency decisions that Oregon might 
make regarding the KHP dams under its jurisdiction, there should thus be two additional options 
analyzed in the CEQA Alternatives, which are as follows: 
 

Additional Option A:  Removal of Iron Gate, CopCo No. 1, CopCo No. 2 and J.C. 
Boyle Dams:  This would be a four-dam removal option that would leave Keno Dam (and 
Keno Reservoir) in place with appropriate fish passage prescriptions and water quality 
mitigation measures, but take out the four hydropower-producing components of the 
KHP below Keno. 

 
Additional Option B: Removal of Iron Gate, CopCo No. 1, CopCo No. 2, J.C. Boyle 
and Keno Dams:  In other words, this would be the removal of all KHP structures in the 
mainstem Klamath River, resulting in a free-flowing river from Link River all the way 
downstream to the estuary. 

 
     (6) Special Problems at Keno Dam:  Keno Dam creates its own special water quality 
problems, including being the first site within the KHP where the toxic blue-green algae species 
Microcystis aeruginosa has been observed in any significant quantity (see Attachment 2 (Kann)).  
Thus Keno dam’s impacts should be assessed in such a way that they can be looked at separately 
as well as a part of Additional Option B impacts above. 
 
     There are a number of rather serious water quality and structural problems at Keno Dam that 
need to be addressed.  Among other problems, Keno: (1) effectively blocks current fish passage, 
and has no adequate passage for salmonids or Pacific lamprey; (2) traps sediment that would 
otherwise wash downstream and replenish depleted spawning gravel beds; (3) creates a solar 
“heat sink” behind it that raises water temperatures; (4) traps and concentrates nutrients washing 
from upriver; (5) encourages the growth of the toxic blue-green algae Microcystis aeruginosa, 
which in turn produces the highly toxic, bio-accumulative but colorless and odorless liver toxin 
microcystin, both of which naturally float downriver and into California, where the algae mats 
from Keno help seed Microcystis aeruginosa growth in the lower reservoirs in California, and 
where the microcystin toxin can be absorbed by fish and mussels and in various other ways 
adversely affect public health. 
 
     We do note that PacifiCorp proposed as part of its original License Application to FERC that 
the Keno Dam be omitted from any future FERC license.  It may or may not ultimately be sold 
by PacifiCorp to the US Bureau of Reclamation.  However, this does not release PacifiCorp from 
responsibility for the Keno dam merely by omission, nor does it remove Keno Dam from 
FERC’s on-going jurisdiction as part of the current FERC license.   
 
     Keno Dam is a non-power flow regulatory dam that has always been a part of the basic FERC 
license for this Project.  Though Keno Reservoir storage capacity is limited, Keno Dam 
nevertheless lies in the heart of the Klamath Hydroelectric Project, and controls flows to the 
dams in the other parts of the Project below it.  This allowed PacifiCorp to better time its peaking 
power generation and to benefit from the peaking abilities primarily of J.C. Boyles.  Keno 
Reservoir levels are kept high enough in the summer time to serve some 91 water diversion 
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points in Keno Reservoir, but can be varied much more during non-irrigation season, or in 
emergencies. 
 
     FERC’s Policy Statement on Decommissioning (“FERC Decommissioning Policy”) issued 
December 14, 1994 (69 FERC ¶ 61,336) states: 
 

“In those instances where it has been determined that a project will no longer be licensed, 
because the licensee either decides not to seek a new license, rejects the license issued, or 
is denied a new license, the project must be decommissioned.” (FERC Decommissioning 
Policy, pg. 3 (emphasis added)) 

 
and also: 
 

“The Commission is of the opinion that implicit in the section 6 surrender provision is the 
view that a licensee ought not to be able simply to walk away from a Commission-
licensed project without any Commission consideration of the various public interests 
that might be implicated by that step.  Rather, the Commission should be able to take 
appropriate steps that will satisfactorily protect the public interests involved.” (Ibid., pg. 
37) 

 
     In other words, PacifiCorp cannot just walk away from the many water quality problems at 
Keno dam, which it benefited from for 90 years as part of the FERC license, leaving these 
problems to the States of Oregon and California or to public taxpayers.  FERC retains 
jurisdiction over any dam which leaves a license by default, to make sure the public’s interests 
are protected, including protecting public health, assuring water quality, requiring appropriate 
fish passage9 and mitigation for other adverse impacts that arise in this instance.  Another good 
reason for California to analyze the impacts on lower river water quality in California of Keno 
Dam is that, with FERC retaining jurisdiction over Keno dam, FERC could very well order 
mitigation and other remediation measures at Keno that would directly affect water quality 
downriver far into California. 
 
     Keno Dam would also be the only remaining flow regulation dam in the Klamath River 
should Iron Gate Dam be ultimately removed.  However, Keno dam lies above J.C. Boyle, and 
therefore cannot mitigate for rapid ramping at J.C. Boyle, only for impacts from unpredictable 
irrigation withdrawals from the Link River’s A-Canal intake for the Klamath Irrigation Project 
and for irrigation withdrawals from its approximately 91 other much smaller reservoir diversion 
systems and pumps.  These are factors that should be assessed as well. 
 

                                                 
9  Otherwise we might have the bizarre result that federal agencies could require, and FERC could order, volitional 
fish passage through the rest of the Project below Keno Dam up to Keno, but be unable to secure fish passage 
through Keno Dam because it has lost jurisdiction over it through the act of the Applicant to simply exclude it from 
a new license.  Such a result would make federal and FERC authority to protect public resources, including to 
require fish passage, virtually meaningless whenever an applicant wants to simply omit a key component of a prior 
license. 
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     On March 24, 2006, the National Marine Fisheries Service (NMFS) formally recommended 
full dam removal to FERC as the biologically best option to revive the Klamath’s failing salmon 
runs.  In its own Federal Power Act 10(a) recommendations filing, NMFS stated: 

“Recommendation: The Licensee shall develop and implement a plan to remove the 
lower four Project dams (Iron Gate, Copco 2, Copco 1, and J.C. Boyle dams), restore the 
riverine corridor, and bring upstream and downstream fish passage facilities at Keno dam 
into compliance with NMFS guidelines and criteria within ten years of license issuance, 
expiration or surrender. 

Under its justification, NMFS went on to, among many other things, add: 

“While NMFS is prescribing preliminary fishways under its authority in Federal Power 
Act Section 18, NMFS believes that within this relicensing process the best alternative to 
contribute to restoration of all fish species of concern in the Klamath watershed is the 
decommissioning and subsequent removal of the four lower Project dams (Iron Gate, 
Copco 1 & 2, and J.C. Boyle), combined with improvements in fish passage at Keno 
Dam.  The dam removal alternative is a superior alternative from a fish passage, water 
quality, and habitat restoration standpoint…. Implementing this dam decommissioning 
and dam removal alternative would go a long way toward resolving decades of 
degradation where Klamath River salmon stocks are concerned.” 
 

Similar recommendations were also made by the U.S. Fish and Wildlife Service, which has 
jurisdiction over non-salmon terrestrial fish species in the upper Klamath River. 

     In summary, J.C. Boyle and Keno Dam removal alternatives must be included in the Board’s 
CEQA analysis because: (1) they are parts of the same FERC license and PacifiCorp’s 30 to 50 
year license application; (2) they are an integral part of the entire KHP, affecting water quality 
all the way downstream well into California; (3) impacts at J.C. Boyle and/or Keno may 
determine whether or not California water quality standards can even be met at the point where 
the Klamath River enters the California border flowing south; (4) J.C. Boyle’s and Keno’s warm-
water reservoirs both provide ideal breeding conditions for otherwise very rare Microcystis 
aeruginosa toxic blue-green algae, as well as many other algae species, that wash downstream 
where they adversely affect water quality as well as fisheries, and where they seed new algae 
blooms into regions and reservoirs far downriver and well into California; (5) FERC retains 
jurisdiction over Keno regardless of whether it remains in any new PacifiCorp license, and has 
the power to order mitigation and other remediation measures that would inevitably affect lower 
river water quality far down river and well into California. 
 
     CEQA requires that all portions of the same project be analyzed for their environmental 
impacts.  In spite of the artificial divisions of a state line, the Klamath Hydroelectric Project is 
one single project, under one single FERC license, all parts of the Project are designed to work 
together and interact in various ways – and all parts affect the waters of the State of California.  
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California case law also requires that a proposed project must be analyzed as a whole, not broken 
into separate parts to avoid CEQA analysis.10 
 
     (7) Copco 1 Removal Means Immediate Silting Up of the Much Smaller Copco 2 Dam 
Just Below:  The Copco1 dam is just upriver from the much smaller Copco 2.  Since Copco 1 
was the first dam built in the system (circa 1916), it naturally has the most sediment trapped 
behind it in its large reservoir, and by blocking this sediment it has greatly reduced the sediment 
inflows to the much smaller CopCo 2 dam and reservoir built many years later.  Thus removal of 
the Copco 1 dam would almost immediately result in the complete silting up of the remaining 
lower CopCo 2 dam, which has almost no remaining reservoir capacity to store this sediment, 
quickly making it dysfunctional as a dam and forcing the CopCo 2 turbines to be shut off.  As a 
completely silted-up dam it may also then become a serious safety hazard.  Failure to 
acknowledge or address these Copco No. 2 siltation issues was one of the lacks of the 2007 
FERC EIS in its analysis of its “Retirement of Copco 1 and Iron Gate Developments” alternative. 
 
     Since without CopCo 1 Dam to catch sediment, the CopCo 2 Dam would silt up almost 
immediately (within weeks, even days) and then have to be retired or removed, its theoretical 
retention in any proposed alternative would be more or less meaningless.  Therefore we strongly 
recommend that the alternatives for analysis be rethought and that any alternative that included 
the removal of CopCo 1 but the retention of CopCo 2 dam be discarded as impractical for these 
reasons, and that the CopCo Dams Nos. 1 & 2 be considered for removal together as part of 
every scenario. 
 
     (8) Ramping Rates Contemplated at J.C. Boyle in the Federal Mandatory Conditions 
Were Developed With the Presumption that Iron Gate Dam Would Remain in Place to 
Moderate Extreme Flow Changes:  Another problem with the FERC 2007 EIS analysis is that 
it does not take into account that, should Iron Gate Dam and Copco Dams Nos. 1 & 2 all be 
removed, the intense peaking flow changes at J.C. Boyle would rapidly raise and lower the flows 
(and thus the height) of the Klamath River far downstream into California on a daily basis.  This 
is precisely what happened time and again before Iron Gate Dam was constructed, leading to 
massive losses of salmon and other fish species by periodically dewatering large areas of river 
edge habitat in which they typically lay their eggs, and by adult and juvenile strandings.11 
 
     (9) Implementing Tribal Water Quality Standards: The Water Board must consider and 
implement all Tribal Clean Water Act standards, including those from the Hoopa Valley, Yurok, 
and Karuk Tribes.  The Hoopa Valley Tribe’s standards have been approved by the US EPA, and 
so must be incorporated in the Water Board’s standards by law.  Under the Clean Water Act, the 
Hoopa Valley Tribe must be considered as equivalent to a “state” in this certification process.  

                                                 
10  See Calif. Farm Bureau Federation v. California Wildlife Conservation Board (App. 3 Dist. 2006, 49 Cal.Rptr.3d 
169, 143 Cal.App.4th 173 (“Improper for an agency to divide a project into separate parts to avoid CEQA analysis”), 
and San Joaquin Raptor Rescue Center vs. County of Merced (App. 5 Dist. 2007), 57 Cal.Rptr.3d 663, 149 
Cal.App.4th 654, as modified (“The entirety of a project must be described in an EIR, and not some smaller portion 
of it.”). 
11  See Expert Report of Mike Rode, Attachment 1, Sec. 5.5 (Power Peaking Operations) at pp. 9-10.  
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The Hoopa Valley Tribes water quality standards are available from the Hoopa Valley Tribe 
and/or the US EPA. 
 
     (10) Consistency With Federal and State Fish Recovery Plans and State Law:  Under 
CEQA, the Water Board must also make sure that any 401 Certification, and any water quality 
standards required of PacifiCorp, are consistent with various regional Klamath fishery restoration 
Plans.  These Plans include the Long-Range Plan for the Klamath River Basin Conservation 
Area Fishery Restoration Program (January 1991 and various updates) created pursuant to the 
Klamath Fishery Restoration Act of 1986 (the “Klamath Act”).12  This law is still in effect and 
mandates various efforts to restore salmon fisheries and their habitat to the Klamath Basin, 
which the Long-Range Plan delineates in greater detail.   
 
     Coho salmon in the Klamath are also federally protected as “threatened with extinction” 
under the federal Endangered Species Act (ESA) (16 U.S.C. § 1531 et seq.), as part of what is 
called the “Southern Oregon/Northern California Coho (SONCC)” population unit.  The 
National Marine Fisheries Service (NMFS) also on September 30. 2014, adopted its Southern 
Oregon Northern California Coast Coho Salmon Recovery Plan for this population.13   NMFS 
also prepared and formally released a prior Klamath coho recovery plan that is specific to 
threatened coho sub-populations in the Klamath mainstem river pursuant to separate 
requirements of the Magnuson-Stevens Reauthorization Act adopted in 2007, titled Magnuson-
Stevens Reauthorization Act Klamath River Coho Salmon Recovery Plan (July 10, 2007).14  The 
State Water Board’s certification process should also be consistent with and take these formal 
federal Klamath coho recovery plans into account. 
 
     Coho salmon are not only federally protected under the federal ESA, but also listed by the 
State of California under the California Endangered Species Act (CESA) as of 2003.  On 
February 4, 2004, the California Fish & Game Commission formally approved the Recovery 
Strategy for California Coho Salmon to guide future coho restoration efforts in the state, 
including coho recovery efforts on the Klamath River.  There are at least nineteen (19) strategies 
in this document specifically for the Klamath mainstem, including the following most relevant to 
this certification process: 
 

“KR-HU-04.  Develop a plan, including a feasibility analysis, for coho salmon passage 
over and above Iron Gate and Copco dams to restore access to historic habitat. 

 
“KR-HU-10.  Support efforts to improve quality of water entering the Klamath River 
mainstem from the upper Klamath River Basin. 

 

                                                 
12 The Klamath Act was signed into law as Public Law 99-552 (Oct. 27, 1986), codified at 16 U.S.C. §460ss-3 et 
seq.  The Long Range Plan is available at: http://www.krisweb.com/biblio/gen_usfws_kierassoc_1991_lrp.pdf . 
13 Available at:              
www.westcoast.fisheries.noaa.gov/protected_species/salmon_steelhead/recovery_planning_and_implementation/sou
thern_oregon_northern_california_coast/SONCC_recovery_plan.html  
14 Available at: http://swr.nmfs.noaa.gov/salmon/MSRA_RecoveryPlan_FINAL.pdf.  

http://www.krisweb.com/biblio/gen_usfws_kierassoc_1991_lrp.pdf
http://swr.nmfs.noaa.gov/salmon/MSRA_RecoveryPlan_FINAL.pdf
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“KR-HU-11.  Perform cost/benefit analysis of full or partial hydroelectric project 
removal for the purposes of improving water quality, coho salmon passage, and sediment 
transport. 

 
“KR-HU-13.  Ensure that uplands in key cold-water tributaries are managed in a way that 
preserves their cold-water thermal regime. 

 
“KR-HU-19.  Conduct studies in and around the Klamath River Hydroelectric Project to 
see if the project is contributing to habitat for the ceratomyxosis intermediate host. 

 
“HR-HU-20.  Restore appropriate course sediment supply and transport near Iron Gate 
Dam.  Means to achieve this could include full or partial removal of the Klamath River 
Project, or gravel introduction such as is done below other major dams (e.g., Trinity 
Dam).” 

 
These specific measures should also be considered as priority mitigation measures necessary 
under CESA.  There are also many more Recovery Strategy for California Coho Salmon general 
fish conservation and recovery measures that would apply to coho salmon in the Klamath below 
Iron Gate Dam that should also be considered in your analysis.   
 
     Finally, it should be noted that the Klamath Hydropower Project remains in continuous 
violation of fish protections in the California Fish and Game Code § 5937, which reads: 
 

“Sec. 5937.  The owner of any dam shall allow sufficient water at all times to pass 
through a fishway, or in the absence of a fishway, allow sufficient water to pass over, 
around or through the dam, to keep in good condition any fish that may be planted or 
exist below the dam.  During the minimum flow of water in any river or stream, 
permission may be granted by the department to the owner of any dam to allow sufficient 
water to pass through a culvert, waste gate, or over or around the dam, to keep in good 
condition any fish that may be planted or exist below the dam, when, in the judgment of 
the department, it is impracticable or detrimental to the owner to pass the water through 
the fishway.” 

 
Given the many negative water quality impacts from the Klamath Dams on downriver salmon 
fisheries, and the immense fish losses these impacts have caused to these valuable runs, 
including contributing to the largest adult fish kill ever recorded in the U.S., during the massive 
2002 adult spawner fish kill, it could hardly be said that the salmon runs of the Klamath are in 
“good condition.” 
 
     (11) Irrelevancy of Nutrient Inflows From Above the Project:  There are clearly problems 
with elevated nutrient inflows, particularly phosphates, coming into the Klamath Hydropower 
Project area from Upper Klamath Lake -- both from anthropogenic as well as natural sources.  
How these sources divide up between anthropogenic and natural sources, however, is not 
relevant to this KHP certification process.   
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     While PacifiCorp may not be responsible for, nor can it avoid, most of these nutrient inflows 
from Upper Klamath Lake which come from areas hydrologically above the Klamath 
Hydroelectric Project, nevertheless, PacifiCorp’s KHP must still operate within the ordinary 
environmental conditions it finds itself in, including any nutrient-enriched water sources.   
 
     PacifiCorp is responsible for, and must mitigate for, all conditions created by its KHP dams 
and their operations (and their associated slackened flow, warm-water reservoirs) where, given 
already enriched nutrient loads from above the Project, these nutrients biologically combine 
with the slack-flow, warm-water conditions artificially created within PacifiCorp’s KHP 
reservoirs to concentrate and “cook” these nutrients under ideal warm-water conditions to 
contribute to deteriorating water quality and widespread algae blooms.  It is these many 
additional water quality problems, all traceable to configuration and/or operations of the dams, 
that cause water quality not to meet California state water quality standards at the 
Oregon/California border, and which greatly and adversely impact lower river salmon as well as 
in-Project resident fish and other aquatic wildlife.  It is these additional KHP impacts which must 
be analyzed. 
 
     And finally, if additional efforts must be made by PacifiCorp to make sure its proposed 
Project will meet state water quality standards within the KHP (and at Keno if the other dams are 
removed) because of already degraded conditions in the river, they must nevertheless meet those 
standards in water discharges from their Project.  It is the company asking for the state’s 
permission to use the river, and not the river itself, which must bear the burden of any failures to 
meet these standards. 
 
     (12) Short-Term Impacts vs. Long-Term Benefits of Other Dam Removals: We request 
that the Board do a thorough analysis of both the short-term impacts, and long-term benefits of 
dam removal. In the past there have been concerns about the short-term impacts from sediment 
plumes from dam removal, and much can be learned from recent dam removal projects 
elsewhere. Since the successful dam removals occurred on the Elwha and White Salmon River, 
along with dam removals in Florida, Wisconsin, Maine, and Arizona a wealth of scientific 
information has been collected that shows methods to minimize this risk, and studies and 
observations have shown that rivers have been extremely efficient at moving fine sediments. 
Related water quality studies have shown temperature and Dissolved Oxygen (DO) improvement 
almost immediately, which in turn can have a positive impact on fish disease and attached algal 
composition.  A great deal of work on sediment transport mechanisms within the Klamath Basin 
itself was also done as part of the 2012 KHSA EIS/EIR as well (see: 
www.klamathrestoration.gov). 

     There are several approaches to sediment mitigation during dam removal. They can range 
from slow drawdown and complete sediment removal to a quick removal allowing sediment to 
be washed down river.  A discussion of these methods can be found at: 
http://repository.usfca.edu/cgi/viewcontent.cgi?article=1137&context=capstone 

     Until large scale dam removal was initiated in the Pacific Northwest, physical sediment 
removal was a preferred method of sediment management. This was true until the Condit Dam 

http://www.klamathrestoration.gov/
http://repository.usfca.edu/cgi/viewcontent.cgi?article=1137&context=capstone
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removal in Washington, where a “blow and go” method was used due to monetary concerns. 
This also proved very effective and not too impactful at the Marmot Dam, as well as much less 
costly.  

     The results were impressive — but very different at the two sites. At Marmot, the sediment 
contained an equal mixture of sand and gravel. Once exposed to river action, it eroded out 
relatively quickly but sedately, with about half of it gone within 8 months. Researchers were 
surprised to find that the fish seemed little affected — the first curious salmon poked its nose 
back towards the former dam site within a day. At Condit Dam, the sediment contained a higher 
proportion of fine-grained material: 35% mud, 60% sand and just 5% gravel. The result was 
predictable in retrospect, but nobody anticipated it. 

     When engineers blew open a hole at the bottom of the Condit Dam, a jet of black liquid shot 
out as if from a giant fire hose. Instead of the expected flood of water, what came out was more 
like a mudflow, as waterlogged sediment from the reservoir slumped into the rapidly dropping 
water, then blasted downriver in a slurry that was as much as 28% sediment by volume. The 
reservoir lost its water and much of its sediment load in three hours. “It was almost like a 
volcanic event,” says Jon Major, a geomorphologist at the USGS's Cascades Volcano 
Observatory in Vancouver, Washington. The 5-kilometre-long stretch of river between the dam 
and its confluence with the Columbia River temporarily became a muddy wasteland. With this 
kind of approach, says East, “the slug of sediment wipes out everything, but the river can start 
recovering much sooner.”  See for instance: http://www.nature.com/news/dam-removals-rivers-
on-the-run-1.15636. 

     In the Elwha Dam removal, a more conservative approach was used.  “Unwilling to risk the 
blow-and-go approach on both dams, engineers opted for a compromise. They quickly removed 
the lower, 32-metre-high Elwha Dam, which contained only about one-sixth of the total 
sediment. But the upstream Glines Canyon Dam, which is twice as big, is coming out in a series 
of steps that have so far lowered it to a 9-metre stub of its former self.”  East compares the 
method to deciding whether to uncover a wound quickly or gradually. The approach on the 
Elwha, she says, is like “pulling the Band-Aid off slowly, over the course of three years.” 
http://www.nature.com/news/dam-removals-rivers-on-the-run-1.15636. 
 
     Initial findings on sediment movement during dam removal have shown that gravel has 
migrated slowly, while silt coming out of the Olympic Mountains tended to move quickly 
downstream and into the Strait of Juan de Fuca. This fine sediment has thus far been found to be 
beneficial to river mouths. In the removal of the dams from the Elwha River in Washington new 
sandy beaches were found to be prime habitat for shellfish, which could greatly benefit the 
commercial and subsistence fisheries in this area.  
 
     Though benefits of sediment recruitment are already occurring at the Elwha, there are short-
term kelp and shellfish bed impacts. But as far as short-term sediment releases go, the rivers have 
proven unexpectedly efficient at rapidly flushing the worst of the mud downstream towards the 
sea, rather than letting it accumulate in river-choking mudflats. It is important to note that the 
Klamath reservoirs, and the river itself, have fewer sediment-related issues then the sediment-

http://www.nature.com/news/dam-removals-rivers-on-the-run-1.15636
http://www.nature.com/news/dam-removals-rivers-on-the-run-1.15636
http://www.nature.com/news/dam-removals-rivers-on-the-run-1.15636
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impaired rivers where dams were removed in Washington State.  Reports and modeling analysis 
regarding projected sediment transport mechanisms from behind the Klamath dams can be found 
in the Klamath River dams 2012 KHSA EIS/EIR record at www.klamathrestoration.gov.  
 
     Impacts to Fisheries: “Data on these recent dam removals suggest that the fish are now 
coming back to the unfettered rivers. At Condit, fish were seen returning within weeks of the 
explosion. Two years later, the total exceeded 5,500, including steelhead and spring Chinook 
(Oncorhynchus tshawytscha), which had been effectively extirpated from the river,: says Jody 
Lando, a quantitative ecologist with Stillwater Sciences in Portland, Oregon, who reported her 
results in May, 2016 at an aquatic-sciences meeting in Portland.  See: 
www.nature.com/news/dam-removals-rivers-on-the-run-1.15636. 
 
     Furthermore, observations have shown that fish benefits have been almost immediate, with 
salmon spawning in and above dam tributaries within the first two years that dams were 
removed.  See: www.kitsapsun.com/news/environment/dramatic-changes-following-elwha-dam-
removal-ep-416589177-356243611.html/  For salmon and insect dependent species, such as the 
dipper, recovery was also almost immediately.  
 
     “In one study, the researchers documented that American dippers with access to salmon were 
in better physical condition and more likely to attempt multiple broods of offspring in a season. 
They also produced larger female offspring and were more likely to stay in breeding territories 
year-round.”  The research, published early online, appeared in a recent issue of the journal 
Ecography” (https://news.osu.edu/news/2015/12/28/river-ecosystems/)  
 
 

 FISHERIES-RELATED KHP ADVERSE IMPACTS 
 

     (1)  The KHP’s Biologically Adverse Impacts on Salmon Fisheries:  To estimate the 
enormous ecological and economic benefits that restored Klamath salmon runs would provide 
with four-dam removal, it is necessary to look closely at the negative impacts of the Klamath 
Dams under conditions as they are today, with the four dams in place.   
 
     Historically the once-great salmon runs of the Klamath were the nation’s third largest salmon 
runs outside of Alaska. But since their construction (without fish ladders) the Klamath 
Hydroelectric Project (KHP) has contributed substantially to an 88% reduction in salmon runs on 
the Klamath in many different ways.  KHP adverse impacts include but are not limited to: 
 

 Physically blocking salmonid access to habitat above Iron Gate Dam from between 300 
(for chinook) and 600 (for steelhead) stream miles of once fully occupied habitat that 
historically supported runs of between 149,734 to 438,023 adult fish (Huntington, 2004) 
and today could potentially support at a conservative estimate 111,230  adult fish 
(Huntington, 2006) (see Attachments 9 and 10).   
 

http://www.klamathrestoration.gov/
http://www.nature.com/news/dam-removals-rivers-on-the-run-1.15636
http://www.kitsapsun.com/news/environment/dramatic-changes-following-elwha-dam-removal-ep-416589177-356243611.html/
http://www.kitsapsun.com/news/environment/dramatic-changes-following-elwha-dam-removal-ep-416589177-356243611.html/
http://onlinelibrary.wiley.com/doi/10.1111/ecog.02014/abstract
https://news.osu.edu/news/2015/12/28/river-ecosystems/)


PCFFA/IFR Comments 
Klamath 401 Certification Scoping 
31 January 2017 
 

19 

 

 KHP reservoirs inundate and dilute the benefits of some of the most important cold-water 
tributaries in the basin, which historically offered vitally important thermal refugia for 
salmonids, including Jenny, Spencer, Shovel and Fall Creeks.  Occupying these cold 
water refugia areas during hot summer months was an important strategy for salmonids to 
survive summer periods of very warm water temperatures.  Several former important cold 
water streams (such as Jenny Creek) now flow directly into warm water reservoirs such 
as Iron Gate where their thermal refugia benefits quickly disappear.  Warm-water 
reservoirs also are high water temperature thermal barriers (even with future fish passage) 
that will continue to block access to several of these once-important spawning and 
rearing tributaries.  Several formerly important cold-water groundwater springs likewise 
now disappear into the reservoirs is several places, their cold-water benefits also lost (see 
Attachment 1, Mike Rode Sec. 5.1 (pg. 9)). 
 

 The Copco 1 and Iron Gate reservoirs particularly slow down and spread out the water 
that would naturally flow quickly through the river without the dams, and this allows 
sunlight to heat it up to near-fatal temperatures for downstream cold-water salmon. 
Warmer waters favor the growth and predation by warm-water fish predators generally, 
increasing predation against cold-water salmon whose defenses are already weakened by 
the stress of these warmer waters.  Also, adult salmon typically die when exposed to 
prolonged water temperatures of 20º Centigrade (68º Fahrenheit), but reservoir water 
temperatures typically exceed such temperatures for several weeks of each year.   
Elevated water temperatures also not only encourage algae blooms but also encourage 
warm-water parasites like Ceratomyxa shasta and Parvicapsula minibicornis, which are 
fatal to many juvenile salmon, resulting in the mortality equivalent of a major fish kill 
nearly every year even far below the dams.  Currently these diseases result in high rates 
of juvenile salmonid mortality -- as high as 80% in some studies (see Attachments 1 
(Rode), Sec. 5.4.1 (pp. 12-14); Attachment 2 (Kann) on toxic algae studies; Attachments 
15 and 16 on the prevalence of fish diseases in juvenile salmonids just below the dams; 
and the 2007 FERC EIS pp. 3-304 through 3-312).15 

 
 Warmed river waters caused by the KHP also stress both adults and juveniles salmon 

generally, making them much more susceptible to both predators and fish pathogens even 
far downriver from the dams.  Water temperatures consistently above 20o Centigrade – 
68o Fahrenheit are fatal to salmon.  Juvenile salmon are even more stressed by warm 
water temperatures than adults.  The U.S. Environmental Protection Agency recommends 
temperature limits for the protection of various life stages of Chinook salmon, including 
that maximum seven-day floating average water temperatures not exceed 13o  C. for 
spawning times.  The KHP has directly changed the hydrology, thermal mass and 
temperature profiles vs. time of the river below it so that “water temperatures in the 

                                                 
15  “The Klamath Hydroelectric Project has likely contributed to conditions that foster disease losses in the lower 
Klamath River by (1) increasing the density of spawning adult fall Chinook salmon downstream of Iron Gate Dam; 
(2) promoting the development of attached algae beds that provide favorable habitat for the polychaete alternate host 
for C. shasta and P. minibicornis; and (3) contributing to water quality conditions that increase the stress level of 
juvenile and adult migrants and increase their susceptibility to disease.” (2007 FERC EIS, pg. 3.309) 
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mainstem river below Iron Gate Dam are cooler in the spring by up to 5o C. and warmer 
in late summer and fall by up to 5o C. than they would otherwise be, absent the 
reservoirs” (see Attachment 1 (Rode), Sec.5.4.1, pg. 13 and Figure 5.4.1-1 (pg. 23); see 
also 2007 FERC EIS, pp. 2-208 to 2-216). 

 
 Blockage of access by the KHP to the upper river has significantly changed the species 

composition of the river’s salmonid runs generally, as well as their seasonal migration 
timing.  Formerly, spring Chinook were the dominant stocks in the river, today it is fall 
Chinook.  Steelhead runs, also once abundant above the dams, have now been severely 
limited to below Iron Gate dam and have nearly disappeared.  Coho are greatly reduced 
in number, and some stocks of salmon (such as pink salmon) that were once found in the 
Klamath are now presumed extinct (see Attachment 1 (Rode), Sec. 4.1.1, pp. 3-5; see also 
2007 FERC EIS pp. 2-208 to 2-212). 

 
     (2) Changed River Ecosystems:  The synergistic combination of decades of poor water 
quality and altered river flows caused by the dams has dramatically changed the riverine 
ecosystems in many ways.  These changes need to be examined carefully as part of the EIR 
analysis.  Some (but not all) of these impacts are delineated in many places in the 2007 FERC 
EIS in Section 3.0.  
 
     (3) Changed River Morphology:  Numerous changes to the historical morphology of the 
river have been caused by the dams, including reductions of the number of “flood event” flows 
that typically disturbed the river gravel beds and stream edge riparian vegetation more frequently 
prior to construction of the dams.  These changes have also resulted in impacts to lower river 
fisheries by reducing natural riparian scouring which allows more growth of permanent stream 
edge vegetation, which in turn reduces edge habitat necessary for juvenile salmonids during their 
early rearing periods.    These impacts are discussed in detail in the 2007 FERC EIS, particularly 
at pp. 3-27 through 3-57. 
 
       (4) Spawning Gravel Impoverishment Below the Dams: The dams also trap and hold 
back natural gravel-rich sediments, thereby impoverishing salmon spawning gravel beds for as 
much as 50 miles downriver of Iron Gate Dam.16  This greatly limits the ability of both Chinook 
and coho salmon (as well as steelhead) to spawn in the river as well as pushes them out of some 
of their best remaining habitat (see 2007 FERC EIS, pp. 3-41 through 3-51 inclusive).  This 
impact has doubtless contributed to salmon declines in the Klamath River over many decades. 
 
     (5) Synergistic Causal Links Between Dams and Virulent Lower River Fish Pathogens: 
Poor water quality and altered river morphology produced by the Klamath Hydropower Project, 
particularly both in combination, also contribute to higher than normal incidence of various fish 
diseases such as Ceratomyxa shasta and Parvicapsula minibicornis.  Both these virulent warm-
water parasites are simply more active (and thus juvenile exposures more frequent and more 
likely to be fatal) in the warmer river waters that now occur every summer for longer periods 
                                                 
16  “[W]e conclude that a sediment deficit could easily exist to the confluence with the Scott River (RM 143).” 2007 
FERC EIS, pg. 3-49. 
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than historically occurred.  Juvenile fish are especially vulnerable to these virulent pathogens.  
When juvenile salmonids contract either of these virulent fish diseases it is frequently fatal, even 
more so when juvenile fish (as is all too common) contract both. 
 
     Among other synergistic casual factors, the dams first impoverish natural spawning gravel 
recruitment as well as reduce the number of natural high flow events in ways that prevent natural 
gravel from rolling rapidly downriver as normally would have occurred.  Rapidly moving gravel 
naturally cleans itself (and large portions of the river bed) of algae, and thus reduces the growth 
and prevalence of the algal species that harbor (and are the major food sources) for the 
polychaete worm Manayunkia speciosa that is the alternative disease vector for Ceratomyxa  
shasta.  In other words,  less gravel with fewer cleansing flows results in far more algal growth, 
which harbors more polychaete worms which carry more C. shasta spores, which then leads to 
much greater C. shasta exposures of juvenile salmonids than would otherwise naturally have 
occurred.  The P. minibicornis pathogen has a similar complex lifecycle.   
 
     Additionally, cumulative changes in the annual water thermograph have meant lower river 
water temperatures in the spring, are typically much warmer. Both growth and timing of out-
migration as smolts is affected by changes in ambient water temperatures: 
 

“The cumulative effect of delayed spawning in the fall with reduced fry growth rates in 
the spring is that rearing and outmigration are now generally occurring at a later date than 
would have occurred pre-KHP, thus subjecting these fish to even greater temperature and 
disease exposure (see Attachment 1 (Rode), pp. 13-14). 

 
     Likewise, the larger thermal mass of the reservoirs causes water to warm faster in late spring 
and to remain at higher temperatures for longer periods of time throughout the summer and fall.  
These earlier, warmer waters cause Ceratomyxa shasta spores to emerge earlier – causing more 
and longer overlap between juvenile fish remaining later and pathogens emerging earlier today 
than historically occurred.  Thus more juvenile salmon are now in the river when C. shasta 
spores emerge and these spores are more contagious – resulting today in far greater juvenile 
mortalities than normally occurred from this fish pathogen prior to dam construction.   Juvenile 
Chinook are especially susceptible to C. shasta, and once infected nearly all will die before 
reaching adulthood.    These disease impacts of the KHP are included in the 2007 FERC EIS 
analysis, particularly at pp. 3-304 through 3-315). 
 
     Such a large portion of these juveniles runs are now infected annually that fish pathologists 
recently observed that: 
 

“Depending on the juvenile Klamath River salmon population size and smolt to adult 
return ratio, the effective number of adult salmon lost to C. shasta as juveniles could rival 
the 33,000+ adult salmon lost in the 2002 Klamath River Fish Die-off.” (Attachment 15, 
Summary pg. 1). 

 
The reference to the “2002 die-off” is to the largest adult fish kill ever recorded in the Klamath, 
said to be the worst in U.S. history, in which it was ultimately determined that more than 78,000 
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adult fish prematurely died before they could spawn, as they tried to travel upriver.  The loss of 
nearly this entire year-class of adult spawners devastated the west coast salmon fishery, resulting 
in far fewer eggs being laid and thus fewer juveniles outmigrating in 2003, and this eventually 
resulted in so few harvestable adults coming back in 2006 that the Secretary of Commerce 
declared a fishery disaster in 2006 and imposed widespread closures (see Attachments 12 and 
13).  Economic damages to the west coast salmon fishing industry from the 2006 were estimated 
at over $100 million, and Congress appropriated $60.4 million in disaster assistance to these 
affected fishing families and communities.  
 
     Adult fish kills make national headlines, but massive juvenile fish kills are silent and mostly 
hidden – yet have economic impacts that may be just as devastating.  The disease-caused 
equivalent of one of these types of major fish kills is apparently happening nearly every year, but 
instead of happening to the spawning adults it happens to the juvenile salmon populations whose 
wholesale demise is much harder to directly observe (see Attachment 1 (Rode), Sec. 7.0, pp. 15-
17; Attachments 15 and 16 for fish pathogen surveys during 2004 and 2007).  As seen above, 
there is a direct causal link between changes created in the river from the Klamath Hydroelectric 
Project and these nearly annual major fish kills. 
 

Socio-Economic Impacts of Klamath Salmon Declines  
on Fishing-Dependent Coastal Communities 

 
     (1) Original Populations of Salmon on the Klamath:  Before European development of the 
Klamath River, there were an estimated 660,000 to 1.1 million adult salmon returning to the 
Klamath River, with an average of about 880,000, predominately spring-run Chinook, returning 
each year to spawn (see Estimates of Pre-Development Klamath River Salmon Run Size, 
Attachment 4).  Salmonids were also historically widely distributed throughout the basin, with 
some species such as steelhead abundant well above Upper Klamath Lake (see Hamilton, et al., 
Attachment 3).17 

     Today’s river water quality conditions are so degraded, and loss of habitat through dam 
blockage and other factors so devastating, that salmonid runs in the Klamath basin (including 
both wild and hatchery fish) are now only about 12% of what they once were, averaging only 
about 105,000 adult returns over the time frame of 1978-2007, but the majority of even these are 
of hatchery origin (especially in the Trinity River).18  This means that the wild fish runs still 
remaining (i.e., fish produced in the wild and not dependent on hatcheries for any portion of their 
lifecycle) are considerably less than 12% of their historic runs size (probably about 6%), though 
such estimates vary.  ESA-listed coho salmon are down to less than 1-2% of their historic 
abundance in the basin, and were never as abundant as Chinook, which is why they are now 
federally and state ESA-protected. 

                                                 
17  The term “salmonids” is a biological category which includes closely related members of the fish genus 
Oncorhynchus such as Chinook (O. tshawtscha), and coho (O. kisutch) salmon, as well as closely related 
anadromous steelhead (O. mykiss gairdneri) and other species. 
18  See Attachment 1, Expert Report of Mike Rode, Figure 4.1.1-1 (pg. 21). 
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     Prior to dam construction, the predominant salmon population above the current location of 
Iron Gate Dam were the spring Chinook, which may have historically outnumbered fall-run 
Chinook in total numbers throughout the basin.19  Today the dominant population is fall chinook, 
with spring chinook (which depended upon habitat now mostly blocked by the dams) nearly 
extirpated in the river except for a few remnant populations spawning in the Salmon River and 
just below Iron Gate Dam.  Since steelhead depended upon upper river habitat (now above the 
dams) more than other salmonids, steelhead too are greatly reduced in numbers in the Klamath 
Basin except in portions of the Trinity River, the Klamath’s major tributary.   

     Two other species of salmonids known to exist in the river before the KHP dams blocked it 
were chum salmon (O. keta) and pink salmon (O. gorbuscha).  However, today chum salmon are 
extremely rare in the Klamath (and thought to be functionally extinct) and pink salmon, once 
thought relatively abundant, are extinct.   

     Thus the very existence of the Klamath Hydropower Project dams has dramatically changed 
the anadromous species composition as well as run timing for salmonids in the lower river.  This 
has adversely affected the ability of these species and sub-species to remain viable and to 
respond to changed environmental conditions. 

     (2) What Is the Value of a Restored Klamath River Salmon Fishery?  The present net 
economic value of a restored pre-development sized Klamath Basin salmon fishery can also be 
estimated, depending on discount rate assumed.  At an assumed discount rate of 3%, the net 
present economic value of this fishery would have been between $2.634 and $4.347 billion 
dollars, for a net present economic value to the regional economy of just over $3.49 billion 
dollars (see Attachment 4, Table 4).  Other independent studies, using very different 
methodologies, have come to similarly large value numbers (see USGS Aaron Douglas study, 
Attachment 5). 
 
     Today, even with stringent fisheries management and at least 20 years of targeted habitat 
restoration efforts, the biological carrying capacity of the Klamath Basin is still so seriously 
eroded that from 1978-2002, the average fall Chinook run size has been only 85,855 – just 9.7% 
of historic abundances.  Subtracting hatchery-raised spawners from these totals gives only 
60,723 natural fall Chinook spawners returning, on average, during this time period – just 6.9% 
of the historic run size (see 2007 FERC EIS, pg. 3-195 (Table 3-48)).  And this is for the most 
abundant stock – the fall run Chinook.  This does not count other species, particularly coho 
salmon, that are so depressed they require ESA protection,20 nor does it count spring-run 
Chinook, once the dominant run throughout the upper basin, that have today been all but 
extirpated by the Klamath Hydroelectric Project dams. 
 
     Assuming (as a rough estimate) a proportional reduction from pre-development to current run 
sizes (even counting hatchery fish as partial mitigation) would create a proportional decrease in 
harvest and thus fishery values, with all other factors kept the same, then the value reduction of 
                                                 
19  See 2007 FERC EIS, pp. 2-208 to 2-212. 
20 Coho in the Klamath Basin are estimated to be at between 1-2% of historic abundance, and are both federally and 
state listed under the Federal and California Endangered Species Acts. 
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the present day Klamath fishery would be a 100.0% - 9.7%  = 90.3 % reduction in current 
harvest capacity from historic capacity.  This means that the net loss of net economic value of the 
Klamath salmon fishery to the regional economy – in large part caused by the Klamath dams – 
would be calculated as a loss of value of $3.15 billion dollars.   This may be how much the 
Klamath dams have directly cost the regional fishing-based economy.  This does not even begin 
to count secondary economic costs due to “weak stock management” that requires widespread 
ocean coastal fishing closures, such as experienced in 2006, that can hit ocean fishing ports far to 
the north and south of the Klamath over about 700 miles of coastline. 
 
     While the impact of the Klamath Project dams is certainly not the only impact on these stocks 
or their habitat, it is almost certainly the single largest impact, as well as one of the few impacts 
we have some real control over, through FERC relicensing.   
 
     A major impact of the Klamath Dams is that when the losses of Klamath fall Chinook are 
high, this can trigger “weak stock management” closures of ocean fisheries all up and down the 
coast.  Under the federal Magnuson-Steven Act “Salmon Fishery Management Plan,” the 
Klamath fall Chinook are the key stock around which all other harvest opportunities are 
regulated in California, Oregon and Washington.  Since both weak and strong stocks intermingle 
in the ocean, all ocean fisheries must be halted – even on otherwise abundant stocks from other 
river systems – whenever intermingling Klamath fall Chinook drop below a certain level, or 
there would be normal harvest impacts that would bring them below the “minimum spawner 
floor” of 35,000 adults returning to spawn in the river.21  This 35,000 minimum spawner floor is 
the minimum number of returning and spawning adults absolutely necessary to perpetuate the 
species to the next generation.  Fishery managers must diligently restrict total cumulative harvest 
impacts on the Klamath fall Chinook to always make sure at least the 35,000 “minimum spawner 
floor” can be met each year.22  
 
     The situation also appears to be worsening. Poor in-river conditions and disease problems are 
so pervasive in the Klamath River that fishery managers are now hard pressed to maintain even 
the “spawner floor” of 35,000 returning adult fall Chinook, even with zero fishing impacts.  For 
instance, the ocean commercial fishery in 2006 suffered through a nearly total closure to prevent 
as much impact as possible on Klamath fall Chinook that might intermingle with otherwise 
abundant stocks.  Economic losses to fishing-dependent economies in 2006 alone were estimated 
at more than $200 million.  Congress ultimately appropriated $60.4 million in direct disaster 
assistance to these communities. 
 

                                                 
21  See 2007 FERC EIS pp. 2-230 to 3-241for a more extensive discussion of the “weak stock management” problem 
and how it causes extensive coastal ocean fishing closures when Klamath fall Chinook are in very low abundance. 
22  Since 2006 a minor amendment to the Pacific Fishery Management Council’s Salmon Fishery Management Plan 
(Amendment 15) has been formally adopted to allow, in some years, a de minimus impact exception to the 35,000 
minimum spawner floor to avoid massive closures such as occurred in 2006, but this exception is still very narrow 
and only applies to truly de minimus impacts that must be made up later.  Otherwise ocean salmon fishery 
management remains the same as in 2006, i.e., it is largely still controlled by the abundance of Klamath fall 
Chinook. 
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     With improvements in water quality from dam removal, a large part of the value of the 
Klamath fishery could be restored, giving fish access once again to hundreds of miles of historic 
spawning and rearing habitat and improving juvenile survival throughout the system because of 
better water quality.  As noted in the 2007 FERC EIS itself: 
 

“Huntington (2006) estimates that there are 355.6 miles of existing stream habitat that is 
currently or was recently capable of supporting anadromous salmonids in tributaries to 
Upper Klamath Lake and another 70.4 miles that he considers recoverable within the next 
30 to 50 years (Table 3-67).  Although much of this habitat has been degraded, 
substantial portions in the Wood and Williamson river systems are considered to be in 
good condition (Huntington et al., 2006), and habitat conditions are expected to improve 
over time, due to numerous ongoing restoration efforts in the upper basin (FWS, 2006c).” 
FERC FEIS pg. 3-284. 
 

     Huntington (2004) estimated that the historic returns of adult Chinook salmon to areas 
upstream of Upper Klamath Lake were between 149,734 and 438,023 fish per year, and were 
most likely in the lower end of this range. (Attachment 9) 

 
     Huntington (2006) (see Attachment 10) later amended his estimate, after additional field 
research, to say that the upper basin habitat could support an additional run of 111,230 Chinook 
salmon once fish passage is restored, acknowledging that this was a conservative estimate.  Once 
problems with poor water quality, high water temperatures and conditions that encourage various 
fish parasites are also cured by dam removal, juvenile survival rates in the lower river would also 
improve, therefore allowing more fish to survive to adulthood and return as harvestable adults. 
 
     If water quality were improved by removal of the dams, and the fish given access to 
additional habitat above the dams, it is therefore highly likely that an additional 100,000 adult 
fall Chinook would come back to the river after only a few fish generations.  Assuming only a 
50% harvest rate on these adult returns, this means an additional 50,000 fish might be available 
for some form of harvest as a direct result of dam removal.  Then turning to Attachment 6, Table 
3 (from Meyer Resources, (1984)), with the numbers updated to 2016 dollars23 for the annual 
economic benefits to the regional economy per 50,000 additional harvested adult fish, in market 
benefits only (to be conservative) this would mean an additional economic benefit to the regional 
economy of: 
 
     Low Value:   $395,374 per 1,000 fish x 50 = $19,768,700 restored economic benefits 
 
   This would likely be a low or conservative value of the additional annual economic personal 
impact benefits that would accrue to the fishing-based and regional economy from dam removal 
and subsequent water quality improvements (resulting in increased survival rates as well as 
larger populations) from dam removal. 

                                                 
23  Using the standard CPI adjustment of  2.30998 to convert 1984 dollars to 2016 dollars.  CPI adjustments can be 
easily calculated on the Internet at: http://data.bls.gov/cgi-bin/cpicalc.pl.  See Attachment 4 for methodology. 
   

http://data.bls.gov/cgi-bin/cpicalc.pl
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     It should be particularly noted that this conservative estimate of salmon harvest economic 
benefits which could be readily derived from Klamath dam removal exceeds the “annual net 
benefits” of all of the 2007 FERC EIS options except for the “no action” alternative, which is not 
a legal option.  With an incremental annual increase of personal income impacts from restored 
fisheries conservatively estimated at $19,768,700, this is also more than enough to offset the 
FERC-estimated annual costs of the Four-Dam Removal Option of -$13,186,870 (see 2007 
FERC EIS, pg. 4-2 (Table 4-3)), by more than $6.58 million/year. 
 
     In other words, using FERC Staff’s own 2007 FERC EIS cost estimates, it appears that the 
most economically beneficial course to follow for society as a whole is to remove all four of the 
KHP hydropower dams (Iron Gate, CopCo 1 & 2 and J.C. Boyles) in order to restore the lost but 
very valuable salmon and steelhead fisheries these dams originally destroyed.   
 
     It should be noted, however, that these restored Klamath fishery economic benefits could only 
be fully achieved under a full KHP “Four Dam Removal” option.  Anything less than a full 
removal of the KHP dams would mean some dams (and reservoirs) still in place, and this would 
still mean: (1) higher mortalities due to artificial fish passage as opposed to full volitional free 
passage in a restored river, since no artificially engineered fish passage system is perfect; (2) 
remaining large thermal barriers and other problems for salmon migration in the reservoirs 
behind the dams because reservoirs would still heat up, adding to salmonid stress, encouraging 
warm-water reservoir predators, and decreasing resistance to diseases; (3) remaining good 
growing conditions for toxic and other species of algae with all their associated water quality 
problems. 
 
     The above “restored fishery benefits” numbers are also conservative figures in that they 
excludes all non-market benefits.  They also exclude other and potentially much greater 
economic benefits to commercial ocean salmon fishermen which would accrue simply by having 
more fish in the system and thus being able to meet the “spawner floor” of 35,000 minimum 
escapement requirements far more frequently – thus eliminating potentially severe restrictions 
such as we saw in 2005, and worse in 2006, on ocean commercial fishermen that are triggered by 
Klamath salmon populations declines, and thus allowing fishermen far more access to otherwise 
abundant intermingling oceans stocks from other basins, primarily from the California Central 
Valley hatcheries.   
 
     Fewer fishery restrictions of the sort that required a 90% ocean fishery closure in 2006 and a 
60% ocean fishery closure in 2005 over more than 700 miles of Northern California and Oregon 
coastline has great economic value to the west coast salmon fleet.  Had these additional Klamath 
fish been available during those years, there would have been no question about meeting the 
“spawner floor,” and this would have saved the coastal commercial fishing industry from 
draconian closures that cost their coastal communities well over $200 million in economic losses 
and damages -- all caused by mandatory Klamath-driven closures because of very low in-river 
survival rates, in some large part because of KHP-induced adverse ecological changes in the 
river. 
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     Some of the potential economic “restored fishery benefits” that may accrue to in-river 
sportsfishing businesses (particularly within Siskiyou County) from a restored upper basin 
salmon fishery after dam removals have been delineated in the study, Preliminary Economic 
Assessment of Dam Removal: The Klamath River (January 31, 2006), by Sarah A. Kruze and 
Astrid Scholz (Kruze, S. A. and A. Scholz (2006)) (see Attachment 8), in which the authors have 
estimated additional fisheries economic benefits of up to $140 million annually from KHP four-
dam decommissioning. 
 
     Additional ecological benefits of KHP four-dam removal might also include an addition of 
10% or more to existing ESA-listed coho habitat, making them far more viable and resistant to 
extinction, and finally moving them toward future recovery.  This benefit was acknowledged in a 
Ruling in the EPAct Hearings by Judge McKenna as Finding 7-16: 
 

“Over time, access to habitat above Iron Gate Dam would benefit the Coho salmon 
population by: a) extending the range and distribution of the species thereby increasing 
the Coho salmon’s reproductive potential; b) increase genetic diversity in the Coho 
stocks; c) reduce the species vulnerability to the impacts of degradation; and d) increase 
the abundance of the Coho population.24 

 
     Reduced need for restrictive ESA-driven land use regulation also has great value (though 
exact amounts are hard to quantify) to local landowners in terms of fewer land and water use 
restrictions, etc., and the hope of coho recovery and eventual delisting. 
 
     In general, the 2007 FERC EIS does not properly assess or evaluate the probable economic 
benefits of a restored fishery that would accompany the dam removal options, nor does it 
adequately assess the severe economic damages perpetually being suffered by coastal ocean 
fishing-dependent communities because of lack of Klamath fish – a lack caused in large part by 
the KHP dams.  One way to measure those loses, and to ascertain the magnitude of these 
declines, is to look at the recent history of salmon landings to what were once the most 
productive salmon ports in the lower 48 states – the salmon ports within the Klamath 
Management Zone (KMZ).  We have done so in Attachment 7.  Landings averaged over the 
years (1976-1980) as compared landings in these same port areas averaged over 2001-200425 
shows huge declines during this time frame, as follows: 
 

                                                 
24 Evidence in the record cited by the ALJ in that Ruling was: Aug. 23, 2006 Transcript at 163:1-2; Aug. 25, 2006 
Transcript at 107:5-20; NGO Ex. 27 at 3:11-4:7 (allowing access to additional habitat does not decrease the size of 
the population existing below Iron Gate Dam); Yurok-Hillemeir Direct Testimony-NMFS/FWS Issue 7 at 5:7-8 
(access to project area is one of the quickest ways to increase population abundance), 6:4-22; CDFG-Pisano-Ex. 1 
at 5, 11:18-12:23; NMFS/FWS-Issue 7-Simondet-Ex. 1 at 5:21-6:15; NMFS/FWS-Issue 7-Williams-Ex. 1 at 6:15-
19, 7:15-9:22 (explaining that additional spatial structure reduces species vulnerability to changing environmental 
conditions); HVT-Franklin-Ex. 1 at 6:16-7:12 (explaining that diverse habitat leads to populations adapted to 
diverse life history forms and greater viability for the species); NGO ex. 4 at 11:15-28.  These documents are hereby 
incorporated into these comments by reference. 
25 To create a representative baseline for landing number by port, fishery managers always average over several 
years to eliminate sometimes large annual variations. 
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SALMON FISHERY LOSSES BY PORT AREA OVER TIME 
(Average of Years 1976-1980 as compared to Average of 2001-2004 landings) 

 
Port Area   Decline (%) of Fishery 

 
Eureka (CA)  =      97%   LOSS 

   Crescent City (CA) =      87%   LOSS 
   Brookings (OR) =      82%   LOSS 
 
These precipitous losses started within a few short (3-year) salmon generations shortly after the 
completion of Iron Gate Dam, the last dam in the KHP series of dams, in 1962.  See also the 
2007 FERC EIS at pg. 3-235 (Table 3-55), and also the PacifiCorp Final License Application 
(FLA), Socioeconomic Resource Final Technical Report, pgs. 2-108 to 2-114 for landing loss 
figures to the same effect. 
 
     These absolute salmon landing losses have been economically devastating for these Northern 
California and Southern Oregon coastal port economies, translating into thousands of lost jobs, 
fishermen forced to relocate with their families in order to find work or to sell their boats and 
quit fishing, fragmented fishing-dependent communities and the fleeing of processors, ice plants, 
fuel depots and other allied infrastructure businesses from these communities over the last 40 
years.  If even a small portion of these losses is directly or indirectly attributable to poor water 
quality problems, or disease problems exacerbated by the dams, then it is far more beneficial to 
society as a whole to remove the Klamath dams than to keep them, knowing their economic and 
social costs to these many coastal communities. 
 
     And these losses above are to the commercial salmon fleet only.  They do not include separate 
but also large economic losses to recreational fishing-dependent small businesses throughout the 
lower river, nor to Tribal communities for the loss of both a source of revenues as well as a basic 
subsistence fishery that once supported those communities and their ancient, salmon-centered 
cultures.  The combined cumulative socioeconomic losses to all these fisheries and all these 
fishing-dependent communities greatly exceeds any potential future economic benefits from 
hydropower production at the dams. 
 
     In recognition of this fact, the Pacific Fishery Management Council (PFMC), which manages 
all ocean salmon fisheries in federal waters under the Magnuson-Stevens Fishery Management 
and Conservation Act (16 U.S. C. §1801 et seq.), formally endorses Klamath Project “Four-Dam 
Removal” as its recommended option for restoring damaged Klamath fisheries, and so noted in a 
letter to FERC dated April 24, 2006: 
 

“The value of ocean fisheries is high when Klamath natural chinook are abundant, but 
can be much lower when Klamath fish constrain the catch of other healthy stocks.  The 
Council estimates that between 1970 and 2004, the average annual personal income 
impacts of the recreational and commercial ocean salmon fishery in the area where 
Klamath fish are found amounted to $92 million.  The constraints on the fishery in 2006 
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caused by the need to protect Klamath River natural fall chinook are expected to reduce 
the value of this fishery to less than $33 million.  In contrast, the Klamath hydropower 
project produces 163 megawatts with an annual net economic value of $16.3 million.  
NMFS notes that the ‘generating capacity provided through continued Project operations 
is nominal … relative to the watershed level of benefits to aquatic resources and regional 
and national priorities for restoring anadromous salmonids.’…  

 
“The Council believes the proposed relicensing of this project will have substantial 
adverse impacts on EFH [Essential Fish Habitat] in the Klamath River.  The project 
causes harm to salmon habitat; to the health of fish stocks; to commercial, recreational, 
and tribal fisheries; and to fishing communities along the Oregon and California coasts 
and in the Klamath River basin.  Consequently, the Council recommends that FERC 
order the immediate decommissioning and removal of the four lower Klamath River dam 
structures and full restoration of habitat affected by the dams and reservoirs. ” 

 
A copy of this PFMC letter has been filed in the FERC docket and is enclosed as Attachment 17.   
 
     (3) Market Impacts of Poor Klamath Salmon Quality:  The Klamath River-origin salmon 
are known in the fishing industry to be of increasingly poor quality due to distinctive “green 
algae” taste created by the salmon’s exposure to excessive algae in the river. There is oral 
testimony in the record to that effect.  While hard to quantify, this does adversely affect coastal 
and other markets for salmon, and many processors now avoid purchasing salmon caught in the 
Klamath River.   
 
     There are also some recent studies, including one by the State Water Board itself, showing 
that Klamath River adult salmon are accumulating the potent blue-green algae liver toxin 
microcystin in their livers and flesh, making their use for human consumption increasingly 
problematical.26 
 

TEMPERATURE AND OTHER WATER QUALITY PROBLEMS WILL BE 
EXACERBATED BY REGIONAL CLIMATE CHANGE 

     (1) Water Temperatures in the Klamath River Have Been Steadily Increasing Due To 
Global Climate Change.  Recent studies show that Klamath River average water temperatures 
have been gradually, over the last several decades, increasing consistent with current projections 
of overall regional climate change.  Bartholow (2005) found a high probability (95% confidence 
interval) of an 0.5º C./decade upward average summer water temperature trend and that the 
“season of high temperatures that are potentially stressful to salmonids has lengthened by 1 
month over the period studied, and the average length of main-stem river with cool summer 

                                                 
26   See for instance, Technical Memorandum: Microcystin Bioaccumulation in Klamath River Fish and Freshwater 
Mussel Tissue: Preliminary 2007 Results, by Jacob Kann, Aquatic Ecosystem Sciences (April, 2008), and Final 
Report to the U.S. Environmental Protection Agency on Cyanotoxin Accumulation in Fish and Freshwater Mussels 
of the Klamath River, CA State Water Resources Control Board publication (Nov. 2008).  Both of these documents 
are hereby incorporated into these comments by reference. 
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temperatures has declined by about 8.2 km/decade.” (see Attachment 14).  It is important to note 
that this adverse water temperature impact is above and added to anthropogenic temperature 
increases caused by the KHP.  Since these higher water temperature impacts are apparently 
related to overall regional average temperature and climate changes of the sort projected to 
continue (and accelerate) for the foreseeable future over the next 30-50 years, these are 
foreseeable “global warming” impacts that must also be taken into account as cumulative and 
foreseeable future impacts under CEQA.   
 
     This makes a “Precautionary Approach” to keeping water temperatures in the river as low as 
possible mandatory.  Reducing all anthropogenic heat sources – such as the warm water sinks of 
the reservoirs – is thus even more important, given these potential global warming problems 
which will add additional temperature stress to river ecosystems as well as salmonids in the 
Klamath Basin, than ever before.  
 
     (2) Foreseeable Future Impacts Also Adversely Affecting Water Quality:  Foreseeable 
future impacts also include drought and reduced flows from Upper Klamath Basin, etc., as well 
as changes in climate.   
 
     The Upper Klamath Basin is naturally arid, with an average rainfall in downtown Klamath 
Falls, OR of only about 12 inches/year.  Droughts are not only frequent, but apparently 
increasing in both number and severity. All water quality parameters must therefore be 
calculated so as to be achievable even in the increasingly frequent drought and dry years.  
Otherwise, major portions of the basin’s aquatic resources – including its economically and 
culturally irreplaceable salmon runs – could “wink out” because of serious water quality 
problems occurring during any prolonged drought, and would then be extinct when conditions 
improved – which could be way too late.  Again, a Precautionary Principle approach requires 
that water quality standards must be satisfied in poor rainfall years as well as wet years. 
 

MITIGATION MEASURES 
 

     We do not believe that any conceivable combination of water quality mitigation measures will 
be effective in the KHP to bring water quality standards in compliance with the law – at least not 
short of enormously expensive reconstructions that would cause the Project to cost far more than 
it can ever generate in revenues or economic benefits through hydropower production.  We 
therefore support ultimate dam removal supervised by FERC – either through the negotiated 
KHSA Settlement as proposed, or through a direct FERC decommissioning order.   
 
     We believe that the economics and the science are both now clearer than ever that these dams 
are no longer cost effective, that they will do society as a whole far more environmental and 
economic harm, even if FERC relicensed, than can be offset or justified by any of their likely 
economic benefits, and that the best option for these dams is that they be decommissioned and 
their structures removed from the river, as PacifiCorp is requesting, thus allowing PacifiCorp to 
invest its saved resources in more efficient renewable energy facilities elsewhere. 
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     If the current dam removal 401 Certification Application is approved, the question then 
becomes only what interim measures should be imposed between now and the dam removal 
target date of 2020 to try to mitigate as much as possible the harms these dams would still do 
prior to their removal. 
 
     (1) Potential Interim Mitigation Measures:  In the event of dam removal, various 
mitigation measures to reduce sediment loads expected to be released by dam removal should 
also be imposed to minimize adverse (though temporary) impacts from these sediment releases, 
particularly on in-river fish.  Simultaneous dam removal and sediment discharges should be 
preferred over sequential releases, as this minimizes the total number and duration of fish 
exposure times to high levels of sediment.  A single high level sediment surge that may impact a 
single year-class is much less destructive to lower river salmon runs than smaller (but still fatal) 
sediment surges poorly timed that impact multiple year-classes. 
 
     Trap and haul programs as proposed by PacifiCorp will not work in the Klamath – they would 
only move smolts from one toxic part of the river to another toxic part.  Juveniles will die under 
such conditions wherever they are placed, plus artificial transportation itself creates intense 
stresses on juvenile salmon which greatly decreases their chances for survival.   
 
     There are some values to retaining Keno Dam – with, of course, installation of appropriate 
fish passage facilities for salmonids and other species – because of the flow regulation capacity 
of that dam.  Mitigation measures at Keno Dam should involve upgrades to existing poorly 
functioning fish passage to adapt that structure to both salmonids and to lamprey.  Various water 
quality mitigation measures should also be imposed as appropriate at Keno dam as a pre-
requisite to any exclusion from the FERC license or any transfer by PacifiCorp. 
 
     (2) Likely Failure of Permanent Mitigation Measures:  While it is noted that physical 
blockage of fish passage by the dams is not an impact on the California environment “caused by 
a discharge,” it is important to also note that even with fish passage installed in hypothetically 
retained (but retrofitted) dams, there would still be some unavoidable dam-related mortalities at 
each passage bottleneck.  This is particularly true for juveniles migrating downstream, which 
may also become physically entrained in fish screens or lost in the power turbines that would still 
be running with the dams in place under either a new FERC license, or until such time under a 
license surrender that the dams could be decommissioned and removed.  These are impacts 
which must also be analyzed under CEQA, including those types of impacts at dams in Oregon 
which may adversely affect water quality at California’s border. 
 
     No artificially engineered fish passage system can ever be as efficient in passing fish as a 
healthy and free-flowing river corridor.  This is important to remember in any analysis of the 
environmental consequences of dams remaining in place. 
 
     In Summary:  Dam removal is the only effective option to solve the many water quality 
problems that occur in these dams.  Full “Four Dam Removal” should be analyzed in great detail.  
Although J.C. Boyles and Keno Dams are physically located in Oregon, nevertheless under 
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CEQA the State of California can and should analyze both their impacts on lower river water 
quality in California, as well the impacts (positive and negative) expected from their removal.  

***** 
     Thank you for the opportunity to comment on this process.  Please include these written 
comments and Attachments in the public record for this proceeding.   
 

Sincerely, 
Glen H. Spain 
Glen H. Spain, J.D. 
NW Regional Director 
For PCFFA and IFR 

 
PCFFA/IFR COMMENT LETTER ATTACHMENTS: 
 
(1) Mike Rode Expert Report from McConnell case Exhibits. 
(2) Jacob Kann Expert Report from McConnell case Exhibits. 
(3) Hamilton et al. (April 2005), “Distribution of Anadromous Fishes in the Upper Klamath 
River Watershed Prior to Hydropower Dams – A Synthesis of the Historical Evidence,” 
Fisheries 30(4), pp.10-20.  
(4) Estimates of Pre-Development Klamath River Salmon Run Size (IFR Report) 
(5) Aaron J. Douglas Klamath Fishery Values Report. 
(6) Fishery Values of the Klamath Basin, Meyer Resources (1984). 
(7) Klamath Management Zone Port Landing Losses since 1976-1980.  
(8) Preliminary Economic Assessment of Dam Removal, Kruze and Scholz (Jan. 2006). 
(9) Huntington, C.,W., 2004. Preliminary Estimates of the Recent and Historic Potential for 
Anadromous Fish Production Above Iron Gate Dam. 
(10) Huntington, C.W., 2006.   Estimates of Anadromous fish runs above Iron Gate Dam. 
(11) Klamath Index Selections from PFMC Klamath Salmon Management Plan. 
(12) Secretary of Commerce 2006 Fishery Failure Declaration. 
(13) Governor Schwarzenegger Klamath Fishery Declaration of Emergency (2006). 
(14) Barthelow, John M., (2005).  “Recent Water Temperature Trends in the Lower Klamath 
River, California,” North American Journal 0f Fisheries Management 25:152-162 (2005).  
(15) Health Monitoring of Juvenile Klamath River Chinook Salmon (USFWS California-Nevada  

Fish Health Center, Nov. 2005). 
(16) Klamath River Juvenile Salmonid Health Monitoring, April-August 2007, (USFWS  

California-Nevada Fish Health Center, Sept. 2008). 
(17) Letter to FERC from the Pacific Fishery Management Council (PFMC) dated  

April 24, 2006. 
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1.0 Introduction 
 
I was retained to represent the plaintiffs in McConnell vs. PacifiCorp, Inc. (U.S. District 
Court Northern District of California Case No.: CV 07-02382 WHA) as an expert 
witness.  I was asked to evaluate the effects of the PacifiCorp Klamath Hydroelectric 
Project (KHP) (FERC: P-2082) Copco 1, Copco 2 and Iron Gate Dams, operations and 
facilities on the anadromous fish, habitat, and fisheries of the Lower Klamath River in 
California.   
 
My opinions are based on my professional knowledge and experience, including 15 years 
of working on Klamath River Basin fishery issues as a professional biologist, and the 
review of data, reports and studies prepared by PacifiCorp and its consultants, federal and 
state agencies, Klamath River tribes, university researchers, independent consultants, the 
National Academy of Sciences and the Federal Energy Regulatory Commission (FERC) 
and consultation with other expert witnesses for the plaintiffs. 
 
I have been deposed once, I believe in 2004, relative to the September 2002 Klamath 
River adult fish kill lawsuit, but have never provided direct court testimony. 
 
I am being compensated for my work on this report and subsequent work at the rate of 
$175.00 per hour and $200.00 per hour for depositions and court appearances, plus travel 
and other expenses. 
 
2.0  Professional Background 

 
I have thirty years of experience as a fishery biologist and environmental scientist, the 
last twenty eight years, from 1978 through 2005, working for the California Department 
of Fish and Game (CDFG), headquartered in Mt. Shasta, California.  I have been retired 
from state service for approximately 2½ years and this testimony is the first paid 
professional work I have done since then.  On May 15, 2008, I was asked to testify as an 
expert witness before the U. S. House Natural Resources Committee, Subcommittee on 
Fisheries, Wildlife and Oceans on the role of the Klamath River in the 2008 collapse of 
west coast salmon fisheries. I was not paid to do this.  
 
I have a Bachelor of Arts degree in Biology from the University of California, Santa 
Barbara (emphasis in ichthyology and fresh water and marine ecology) and two years 
graduate work in the Biological Conservation MS (fisheries emphasis) Program at 
California State University, Sacramento.  During the last fifteen years of my employment 
with the CDFG, my job title was Klamath River Coordinator. In that capacity, I 
represented the CDFG on numerous committees, working groups and task forces on 
Klamath River threatened and endangered fish recovery, fish habitat restoration, stream 
flow studies, harvest management, flow management, dam relicensing and other efforts.  
I was an early participant in the Klamath Hydroelectric Project relicensing.  I was a 
member of the following: Klamath River Basin Fisheries Task Force, KRBFTF Technical 
Work Group, Klamath Watershed Coordination Group, Southern Oregon-Northern 
California Coasts (SONCC) Threatened Coho Salmon Recovery Team, Pacific Fishery 
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Management Council Habitat Committee, CDFG Threatened Trout Committee, Klamath 
Technical Team (Hardy Phase II Flow Study) and many Coordinated Resource 
Management and Planning groups.  I was the lead CDFG scientist for the review of the 
National Marine Fisheries Service Biological Opinions (BOs) on the Effects of the 
Bureau of Reclamation’s Klamath Project on SONCC Coho Salmon and numerous other 
plans, environmental documents, studies and reports.  Based on the above experience, I 
believe I have expertise in and am qualified to comment on the biology, status, habitat, 
threats, and recovery needs of Klamath River anadromous salmonids.  
 

3.0  Summary 

 
The Klamath River was one of the great salmon producers of the west coast, exceeded in 
production only by the Columbia and Sacramento River systems.  Close to 1 million 
salmon and perhaps more than several million steelhead, representing multiple species, 
numerous runs and complex life history strategies, ascended the river each year, some 
traveling close to 400 mi from the ocean to reach their natal tributaries.  There were 
literally adult salmon or steelhead in the river every month of the year. This diverse 
bounty sustained the native peoples of the Klamath River Basin for thousands of years 
and later non-native inhabitants of the basin.  For many years the salmon, steelhead and 
other fish species supported viable ocean commercial and recreational, native tribal, and 
inriver sport fisheries. 
 
Although some decline in the fishery had already been noted by the late 1800s, it 
intensified during the early decades of the 1900s and the decline reached a critical point 
during the 1970s, resulting in the U.S. Congress enacting Public Law 99-552, the 
“Klamath Act” in 1986, a 20-year-long Federal-State Cooperative Klamath River Basin 
Conservation Area Restoration Program for the rebuilding of the Klamath River’s fish 
resources (KRBFTF 1991).  However, in spite of the accomplishments of this program, 
the decline of Klamath River anadromous fisheries has continued, as evidenced by 
restrictive fishing regulations and complete closure of fisheries in recent years.   
 
The reasons for the dramatic demise of these fisheries are varied and complex but a 
critically important factor in their decline has been the construction and operation of the 
lower-most 3 dams of the KHP: Copco 1, Copco 2 and Iron Gate (IGD).  Figure 3-1 
depicts the location of these dams on the Klamath River.  Section 4 of this report 
describes the known historic status, trends, and present status of the more important 
anadromous fish species. Particular emphasis is given to the life histories of the various 
races and runs of Chinook salmon to point out that those fish that require a complex and 
extended fresh water life history phase are most vulnerable to aquatic environmental 
perturbations and have, therefore, declined the most.  Table 4.1-1 lists the life-stage 
periodicities for the three most important anadromous salmonids (Chinook salmon, coho 
salmon and steelhead) for four reaches of the Klamath River.  Figure 4.1.1-1 depicts total 
adult fall Chinook salmon run size for the period 1978-2007.  Section 4.2 discusses the 
importance of the various fisheries and what the economic value of a healthy, pre-
development salmon fishery would be in terms of 1996 dollars.  Section 5.0 of the report 
puts the impacts of the KHP in perspective with other factors that have affected 
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anadromous fishery resources in the Klamath River.  Section 5.1 describes the loss of 
anadromous fish habitat and estimates the loss of Chinook salmon production from the 
upper basin by the construction of the Copco 1 and 2 Dams and IGD.  Section 5.2 
documents the adverse effects on anadromous salmonids from 45 yrs of power peaking 
operations of the Copco facilities.  Section 5.3 discusses the failures of IGH to provide 
full mitigation for lost upstream anadromous fish production and the fact that the 
hatchery may be contributing to wild anadromous fishery impacts.  Figure 5.3-1 depicts 
total adult fall Chinook salmon returns to IGH for the 1978-2007 period. Sections 5.4-
5.4.3 discuss KHP effects on water quality, including temperature, dissolved oxygen 
(DO) and pH.  Figure 5.4.1-1 describes the increase in fall and decrease in spring water 
temperatures below IGD caused by the KHP and their adverse affect on anadromous 
salmonids. Figure 5.4.2-1 depicts the decline in DO values that has resulted from KHP 
operations and IGD.  Figures 5.4.3-1 and 2 describe KHP induced increases in pH below 
IGD.  Section 6.0 describes the KHP influence on Lower Klamath River geomorphology 
and hydrology.  Finally, section 7.0 relates how the KHP has altered habitat below IGD 
that favors proliferation of the secondary polychaete host for two myxozoan parasites that 
are causing high mortality in juvenile anadromous salmonids (see Figure 7.0-1). 
 

4.0  Historic Fish Populations, Trends and Value 

 

4.1 Anadromous Fish Species 
 
There are thirteen native and two introduced anadromous fish species that occur in the 
Klamath River watershed (NAS 2004).  Of the two introduced species, the brown trout 
(Salmo trutta) is rarely sea-run, though common in some tributaries and the American 
shad (Alosa sapidissima) is uncommon and only occurs in the lower reaches of the river.    
Of the thirteen native species, nine are tribal trust species (NAS 2004).  The more 
important anadromous fish include Chinook salmon (Oncorhynchus tshawytscha), coho 
salmon (O. kisutch), steelhead (O. mykiss), green sturgeon (Acipenser medirostris), 
Pacific lamprey (Lampetra tridentata), coastal cutthroat trout (O. clarki clarki) and 
eulachon (Thaleichthys pacificus).  Chum salmon (O. keta) is today considered rare and 
pink salmon (O. gorbuscha) is extinct (NAS 2004), thus these two species, which may 
have had tribal significance historically, no longer play an important role in Klamath 
River fisheries. 
 
4.1.1 Chinook Salmon 

 
The Klamath River Basin was once the third most productive salmon system in the lower 
forty-eight states (NMFS 2007).  One estimate of historical (pre-development) annual 
salmon run size ranged from 660,000-1.1 million adults (880,000 annual average) (IFR 
1998).  The predominant salmon species, in terms of number, size and human utilization, 
was the Chinook salmon.  Two main races of Chinook, each exhibiting varied and 
different life history strategies, existed in the Klamath:  the fall-run and the spring-run.  
The life histories of Chinook salmon will be examined in more detail below than those of 
the other anadromous fishes because of their commercial, recreational, and tribal 
importance, the fact that more is known about them than other anadromous species and 
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because their life history requirements clearly illustrate the deleterious impacts that 
aquatic environmental deterioration and modifications have had on the full assemblage of 
Klamath River anadromous fish species. 
 
In the Klamath, fall-run Chinook are ocean maturing fish that typically spend less than 
one-year in fresh water, with some exceptions, and are referred to as having an ocean-
type life history.  Historically, the run started entering the lower river in July and peaked 
in August before declining in September (Snyder 1931).  Due to this run-timing, Snyder 
(1931) referred to these fish as summer-run.  Today the run occurs later.  The run peaks 
at the mouth of the Klamath in early September and continues through late October, with 
spawning peaking in mid-October and generally finishing by mid-November (NAS 
2004).  Another run of fall Chinook, referred to as the late fall-run, enters tributaries of 
the Lower Klamath (e.g. Blue Creek) from November through December with some 
returning as late as February (Hardy et al. 2006). 
 
The period of egg incubation and time to emergence for fall Chinook is temperature 
dependent and varies from year to year and for different locations.  In the main stem 
alevins generally emerge from early February through early April.  Fry disperse 
downstream in the tributaries and the mainstem, in response to competitive pressures for 
food and space, increasing temperatures and sometimes diminishing flows.  They take up 
residence in shallow, slow moving, vegetated near-shore habitats to rear.  At about 55 
mm in length, they begin downstream movement to the estuary with peak outmigration 
occurring at the U.S. Fish and Wildlife Service (USFWS) Big Bar Screw Trap (RM 49.7) 
during June and July (Tom Shaw, USFWS, personal communication).  The salmon that 
exhibit this most common type of life history are referred to as Type I Chinook salmon.  
The Type I life history strategy has adapted to minimize exposure time to the freshwater 
environment in the mid-reaches of the Klamath River in order to avoid predation, high 
water temperatures, and disease.  Two other life history forms that may have been more 
prevalent historically, but are poorly represented today are: Type II Chinook which rear 
and over-summer in their natal tributaries and then outmigrate through the estuary in the 
fall as 0+ age fish after main stem temperatures have dropped to tolerable levels and 
Type III Chinook salmon that over-summer and –winter in tributaries and then 
outmigrate the following spring as 1+ age fish.  The Type II and III strategies result in 
larger-sized outmigrants that have higher rates of survival and, thus, greater rates of 
return as adults.  However, these life history forms require high quality fry and juvenile 
rearing habitat with sustained summer flows and ideal temperatures, conditions not as 
common in the Klamath Basin today. 
 
Sexually immature spring Chinook adults (also called springers) enter the Klamath River 
from April through July and ascend cold-water tributaries where they hold over the 
summer before spawning in the fall with peak spawning occurring in October (NAS 
2004).  Immigration during the high flow season allows springers to access head water 
tributaries and spawn at higher elevations than can fall Chinook, which are limited in 
their upstream distribution by low flows and high water temperatures during the summer 
and fall (Moyle 2002).  This type of spatial and temporal separation allows for maximum 
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niche utilization in an aquatic ecosystem and contributes to genetic isolation between the 
two races of salmon.     
 
Spring Chinook fry emerge from March through early June and rear in their natal 
headwater tributaries.  Some move downstream in the fall, but most do not outmigrate to 
the estuary and then the ocean until the following spring (Hardy et al. 2006) and thus, are 
referred to as exhibiting a stream-type life history.   
 
Table 4.1-1 shows the life-stage periodicities for Chinook salmon, coho salmon and 
steelhead for different reaches of the Klamath River from Iron Gate Dam to the estuary. 
 
Fall Chinook numbers have declined drastically within the Klamath Basin during the past 
century. NAS (2004) using Snyder’s (1931) estimates of inriver harvest at the mouth of 
the Klamath River for the 1916-1927 period, estimated that total ocean and inriver 
harvest averaged 120,000-250,000 fall Chinook/yr.  If a 50% harvest rate is assumed for 
that period, total run sizes (harvest and escapement) averaged 240,000-500,000 adults/yr 
during the 1916-1927 period.  This compares closely with the run sizes reported by 
Hardy et al. (2006) citing Rankel (1982) who estimated total annual catch and 
escapement of fall Chinook between 1915-1928 at between 300,000-400,000.  In 1972, it 
was estimated that 148,500 Chinook entered the Klamath system (Coots 1973 cited in 
Hardy et al. 2006).  Between 1978-2007, the estimated total adult fall Chinook run size 
(hatchery and natural fish) to the entire Klamath Basin has been highly variable and 
averaged 105,357 fish, ranging from a low of 26,698 in 1992 to a high of 222,768 in 
1995 (Figure 4.1.1-1) (CDFG 2008). Natural fall Chinook on average made up 77% of 
the run; Trinity River Hatchery contributed 8.6% and IGH 14.4% of the run, respectively 
(CDFG 2008). 
 
Historically, large numbers of both spring and fall Chinook salmon accessed tributaries 
above Upper Klamath Lake to spawn (Hamilton et al. 2005).  The spring-run may have 
been the more abundant of the two Chinook races above Upper Klamath Lake and may 
have equaled the fall-run in numbers basin-wide (Hamilton, et al. 2005, NAS 2004).  
Today, spring-run have been extirpated from the Klamath system, save for one small 
residual population in the Salmon River and several small remnant natural populations 
and a hatchery supported run on the Trinity River (Hardy et al. 2006). 
 

4.1.2 Coho Salmon 

 

Coho salmon were historically widely distributed and abundant throughout the Klamath 
River and it’s tributaries as far upstream as Spencer Creek (RM 227.6) (today, tributary 
to the upper reach of J.C. Boyle Reservoir) (Snyder 1931; FERC 2007; Hamilton et al. 
2005).  Although accurate estimates of historic numbers are not available, coho have 
been in serious decline for at least the last fifty years and today the natural population is 
severely reduced in number and distribution and dominated by hatchery produced coho 
salmon (CDFG 2002).  Klamath River Basin coho are considered part of the Southern 
Oregon/Northern California Coast (SONCC) ESU and SONCC coho were listed as 
threatened in 1997 by the National Marine Fisheries Service (NMFS 2007).  Commercial 



 6 

and recreational ocean fishing for coho as well as inriver recreational angling has been 
banned in California since 1994 (Boydstun et al. 2001, cited in NAS 2004).  Hatchery 
fish appear to far outnumber natural coho.  In 2000 and 2001 61% and 73%, respectively 
of the smolts sampled in the estuary were of hatchery origin (M. Wallace unpublished 
data 2002 cited in NAS 2004).  The fact that coho spend 14 to 18 months of their 3 year 
life cycle in fresh water (NAS 2004) subjects coho fry and juveniles to a longer period 
and greater variety of potential environmental hazards than typical Type I fall Chinook 
experience and plays and is a major reason for their threatened status today. 
 
4.1.3 Steelhead 
 
Steelhead, the anadromous form of rainbow trout, are represented by 3 races in the 
Klamath Basin:  spring/summer-run, fall-run and winter-run (Hardy et al 2006).  
Steelhead most likely had the widest historical distribution and were the greatest in 
number of any of the anadromous salmonids in the Klamath Basin (Snyder 1930; Fortune 
et al. 1966, Hamilton et al. 2005).  Hamilton et al. (2005) observed that wherever 
Chinook salmon are found, steelhead will be found higher in that drainage and concluded 
that steelhead historically spawned in the headwaters of the Wood, Williamson, Sprague 
Sycan and other tributaries above Upper Klamath lake.  Hardy et al., (2006) postulated 
that steelhead run sizes prior to 1900 were likely to have exceeded up to several million 
fish.  However, estimates of steelhead runs had declined to 400,000 in 1960 (USFWS 
1960, cited in Leidy and Leidy 1984, cited in Hardy et al. 2006), 250,000 in 1967 (Coots 
1967, cited in Hardy et al. 2006), 241,000 in 1972 (Coots 1972, cited in Hardy et al. 
2006) and 135,000 in1977 (Boydstun 1977, cited in Hardy et al. 2006).  This downward 
trend has continued with estimates during the 1980’s indicating that run sizes were 
approximately 10,000 summer/fall steelhead and 20,000 winter steelhead basin-wide, 
including returns to Iron Gate and Trinity River Hatcheries (Busby et al. 1994).  At Iron 
Gate Hatchery, steelhead returns averaged only 166 fish per year for the 1991 through 
1995 period versus 1935 fish per year for the 1963 through 1990 period (Hiser 1994, 
cited in Hardy et al. 2006).  In 1996, only 11 steelhead returned to Iron Gate Hatchery.   
Even though such severe declines have led the National Marine Fisheries Service 
(NMFS) to conclude that, based on available information, Klamath Mountain Province 
ESU Steelhead populations are not sustainable and are subject to endangerment, they 
were not listed under the Endangered Species Act (ESA) (NMFS 1998, cited in Hardy et 
al. 2006).  A unique run of steelhead called half-pounders are immature fish that migrate 
to the sea in spring and then  re-enter the Klamath as part of the summer and fall 
steelhead runs and spend the winter in fresh water.  They typically migrate back to salt 
water the following spring (Moyle 2002). 
 
4.1.4 Green Sturgeon 

 

Green Sturgeon of the Klamath River system constitute the largest spawning population 
of the species, which ranges from Mexico to the Bering Sea.  The NMFS has identified 
two distinct population segments (DPS) of green sturgeon: (1) a northern coastal 
population segment including the Eel River and coastal drainages northward and (2) a 
southern coastal population segment including coastal drainages south of the Eel River, 
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including the Sacramento River system (FERC 2007).  The Klamath River probably 
accounts for 70-80% of all green sturgeon production with spawning taking place in the 
lower reaches of the Klamath and Trinity Rivers (NAS 2004).  Green sturgeon juveniles 
rear in the lower reaches of the Klamath until age 1-3 years, then move to the estuary and 
eventually the ocean, where they spend 3-13 years traveling long distances along the 
coast (NAS 2004).  Some evidence suggests that there has been a general population 
decline, but recent restrictions in commercial and recreational harvest may be reversing 
those trends.  The fishery supports a constant year-to-year tribal harvest of several 
hundred fish (Moyle 2002). 
 
4.1.5 Pacific Lamprey 
 
Historically, Pacific lamprey were extremely numerous and widely distributed in the 
Klamath River system.  There is some disagreement as to how far they may have 
migrated upstream in the Klamath River.  Hamilton et al. (2005) note that lamprey show 
a distribution similar to steelhead and salmon and concluded that they migrated upstream 
as far as the vicinity of Spencer Creek (RM 227.6), a distance similar to that of coho 
salmon.  The NAS (2004) thought it certain that lamprey entered the upper basin above 
Klamath Falls at least occasionally based on the genetics of resident lamprey.  However, 
FERC (2007) cites a September 27, 2006 Administrative Law Judge Decision (McKenna 
Decision) “that there is insufficient evidence in the record to determine whether Pacific 
lamprey historically were distributed above the present site of Iron Gate Dam.”  But, the 
McKenna Decision further concluded that “the record evidence shows that  access to 
habitat would benefit that species of fish by providing it with additional spawning and 
rearing grounds.”  Today, their numbers are low and declining (Moyle 2002). 
 
4.1.6 Coastal Cutthroat Trout 

 

Coastal cutthroat trout occur primarily in small streams tributary to the lower 22 mi of the 
Klamath River.  They appear underappreciated and often overlooked because of their 
similarity to steelhead NAS 2004), and population status is poorly known (Hardy et al 
2006).  They do not appear to have been present in the Upper Klamath Basin, presumably 
because of their intolerance to warm water (Moyle 2002). 
 
4.1.7 Eulachon 

 

Eulachon, also known as candlefish, is a smelt that once supported an important tribal 
fishery (Moyle 2002).  Historically, large numbers would migrate into the lower 8 mi of 
the Klamath River during March and April to spawn (NAS 2004).  Since the mid-1970’s 
their numbers have been too low to support a fishery in most years (NAS 2004). 
 
4.2 Fisheries Importance and Value 

 
Chinook salmon have been the mainstay of Klamath River fisheries historically as well as 
today.  Chinook have provided for tribal subsistence and ceremonial needs since time 
immemorial and, during recent times, tribal commercial fishing during years of 
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abundance.  In addition, Chinook have supported extensive commercial and recreational 
ocean fisheries from approximately Monterey Bay, California to Cape Falcon, Oregon 
and inriver recreational fisheries both on the Klamath and Trinity Rivers.  Coho salmon 
contributed to these same fisheries as well until 1997, when commercial and recreational 
take of Klamath coho was forbidden by regulation because of their depleted status.  This 
fishery remains closed today. 
 
Using the 660,000 – 1.1 million historic salmon population estimate, and a 50% harvest 
rate, the Klamath should be able to produce a total annual income stream of market-based 
salmon related economic benefits (excluding non-market values) totaling between 
$82,900,878 to $137,432,650/yr. in 1996 dollars, thus supporting  between 4,145 to 6,870 
family wage jobs (IFR 1998).  If non-market benefits are included the economic benefits 
could be as high as $374.86 million /year (IFR 1998).   The net asset value (assuming a 
term of 100-years) of a historic pre-development Klamath salmon fishery (run size of 1.1 
million salmon), at a fifty per cent harvest rate, calculated at a three per cent discount 
rate, has been conservatively estimated to be 4.5 billion dollars in 1996 dollars.  If non-
market benefits are included, the calculated net asset value of the fishery could then 
potentially be as high as $11.85 billion dollars (IFR 1998).  
 
Steelhead have supported a very popular recreational fishery throughout the Klamath and 
Trinity Rivers and their major tributaries, but today this fishery is strictly regulated by 
specific water closures, season, gear type, and bag limit (wild steelhead may not be 
possessed) to protect wild salmon and steelhead stocks (CDFG 2007). 
 
5.0  Impacts of The Klamath Hydropower Project 

 
The reasons attributed to the decline of Klamath River anadromous fish runs have been 
varied and many.  KRBFTF (1991), NAS (2004), Hardy et al. (2006) and others have 
described an extensive list of factors, some permanent and others transitory, that have 
affected anadromous fish species over the years in the Lower Klamath River.  These 
include, but are not limited to: placer, gravel, and suction mining; timber harvest; salmon 
over-harvest; global warming; road building and maintenance; agricultural practices; 
water diversions for mining, power and agriculture; dams; water management and 
introduction of exotic fish species.  Some of these factors, such as placer mining and fish 
over-harvest, no longer play an important role and fish populations would be expected to 
recover from these impacts.  Others, such as global warming, may form a new baseline of 
environmental conditions that will have to be considered in species recovery.  However, a 
review of the literature and personal knowledge of factors related to the decline of 
anadromous fisheries in the Klamath River lead me to conclude that construction and 
operation of the KHP lower-most 3 dams have been the major contributor to anadromous 
fish declines.  The reasons are: (1) the impacts of the dams to loss of habitat and 
anadromous fish production in the upper basin were sudden, large, and long-lasting (90 
yrs); (2) peaking operations chronically killed massive numbers of fish and aquatic 
insects and destroyed aquatic habitat for 45 yrs; (3) Iron Gate Hatchery (IGH), rather than 
mitigating for lost upstream production, has failed to meet mitigation goals and is instead 
interfering with anadromous fish recovery; (4) The 3 dams have chronically adversely 
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affected water quality and stream channel morphology and contributed to salmonid 
disease epidemics. 
 

5.1 Loss of Habitat and Fish Production Above Iron Gate Dam 
 

Upstream passage of anadromous fish on the mainstem Klamath River may have been 
impacted with the start of construction of Copco 1 Dam in 1911 (RM 198.6  )(FERC 
2007), but was permanently blocked for the first time in 1917 with the completion of  the 
Copco 1 facility (Hardy et al 2006).  Copco 2 Dam (RM 198.3) was completed in 1925 
and Iron Gate Dam (IGD) (RM 190.1) in 1962, but IGD, which is the current limit of 
upstream passage, may have effectively blocked fish migration as early as 1960 (FERC 
2007).  None of these dams incorporated fish passage facilities. 
 
Prior to construction of the 3 dams, anadromous fish (spring and fall Chinook salmon, 
coho salmon, steelhead and Pacific lamprey) had access to approximately 600 mi of 
holding, spawning, incubation and rearing stream habitat above the site of  IGD 
(Hamilton et al. 2005, Huntington 2004).  Huntington (2004) estimated that historically 
this habitat may have been capable of supporting a Chinook salmon run-size of between 
149,734 - 438,023 fish, but believed the actual figure was toward the lower end of the 
estimate.   After additional field reconnaissance, Huntington (2006) conservatively 
estimated that upper basin habitat could support a run of 111, 230 Chinook salmon. 
Because steelhead generally spawn higher in tributaries and have greater thermal 
tolerance, it could be expected that the upper basin could support significantly greater 
number of steelhead than Chinook.  Huntington, et al. (2006) have estimated that today 
the quantity of existing habitat potentially available, but presently inaccessible, in the 
upper Klamath Basin is 304 mi for ocean-type (Type-1) fall Chinook salmon, 370 mi for 
stream-type Chinook salmon and 500 mi for fall/winter steelhead. 
 
In addition to the loss of anadromous salmonid spawning and rearing habitat within and 
above the KHP, the KHP has also blocked anadromous fish access to some of the most 
significant thermal refugia in the Klamath River.  For example, the lower 3 dams block 
access to inriver springs below J.C. Boyle Dam that provide 225-250 CFS of clear, cold 
water that, historically, provided thermal refugia for anadromous salmonid adults and 
juveniles moving up and down stream between the upper and lower basins.  Likewise, a 
number of cold water tributaries, including Spencer, Shovel, Fall and Jenny Creeks, 
played a major role as cold water thermal refugia but are now inaccessible.  In river 
systems such as the Klamath, where attainment of optimal temperatures for salmonids is 
difficult, thermal refugia play a critical role (U.S. EPA 2003). 
 
5.2 Power Peaking Operations 
 
Another significant adverse impact created by the dams was that Copco 1 and 2 operated 
as power peaking operations for approximately 45 yrs. (1918-1962). No minimum flows 
were required during this period, and during the course of a week flows would vary from 
3,200 CFS to 200 CFS while in a 20 minute period water level might drop or rise several 
feet (Jones and Stokes 1976, Taft and Shapovalov 1935 cited in KRBFTF 1991).  
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Hazards were created for fishermen and fish due to the extreme and unnatural short-term 
fluctuations.  Complaints were many and eventually lawsuits were filed (KRBFTF 1991). 
 
In several studies, adult and juvenile salmon and numerous insects were observed being 
stranded along the shore and then the sudden rise in flows would wash-out recently 
constructed redds (fish nests) (Snyder 1934, Taft and Shapovalov 1935 cited in KRBFTF 
1991).  The phenomenal biological impact of power peaking was quantified by California 
Department of Fish and Game (CDFG) biologists who calculated that during the period 
June 1948-May 1949, the Klamath River below Copco Dam experienced a loss of 
1,862,132 salmonid fingerlings, yearlings and adults (primarily steelhead) as a result of 
the power plant’s fluctuating releases (Wales and Coots 1950 cited in KRBFTF 1991).  
Multiplying this effect by the 45 years it took to solve the problem (a very conservative 
loss of 84 million salmonids) and the fact that the effect was felt, on a diminishing scale, 
probably to the estuary especially during summer low flow periods, indicates the 
magnitude of the tremendous loss to the fishery.  Iron Gate Dam, located about 7 mi 
below the Copco 2 Power House, was constructed to reregulate Klamath River flow, as 
well as generate power (KRBFTF 1991). 
 
5.3 Iron Gate Hatchery Does Not Fully Mitigate For Project-induced                         

       Losses of Fish Productivity 

 
Iron Gate Hatchery (IGH) was constructed in 1962 as a requirement of the 1956 FERC 
license to mitigate for loss of Chinook and coho salmon and steelhead spawning habitat 
in the Klamath River and its tributaries between IGD and Copco 2 Dam (FERC 2007). 
There were no requirements in the FERC license to mitigate for loss of habitat above the 
Copco facilities.   In addition, mitigation was not required for the loss of spring-run 
Chinook and lamprey production above IGD.  The result, for these reasons alone, is that 
IGH has not fully mitigated for loss of Chinook and coho Salmon, steelhead and lamprey 
production caused by the KHP.  Furthermore, the Klamath Tribes, which have treaty-
guaranteed fishing rights, and other Upper Klamath Basin residents have not been able to 
participate in these fisheries at traditional locations for more than 90 yrs.  This last issue 
has never been satisfactorily addressed. 
 
Broodstock for the IGH fall Chinook program has been attained exclusively from 
Klamath River stock, however, attempts to establish a spring Chinook run from native 
stock, as described below, were unsuccessful (KRBFT 1991).  Insufficient numbers of 
native coho salmon returned to IGH after IGD was built to establish a viable coho salmon 
brood stock, necessitating importation of coho eggs from other hatcheries, including 
Trinity River Hatchery, Cascade Hatchery in Oregon, and Mt. Shasta Hatchery (perhaps 
Noyo River strain coho)(CH2MHill 1985 cited in KRBFTF 1991).   Steelhead native 
broodstock were supplemented with eggs imported from Trinity River Hatchery and 
Cowlitz River steelhead from Washington (KRBFTF 1991). 
 
Current production goals at IGH are 4.92 million subyearling fall Chinook salmon, 1.08 
million yearling fall Chinook, 75,000 yearling coho salmon and 200,000 yearling 
steelhead (Hampton, 2005).  For most of the operational history of IGH, subyearling fall 
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Chinook were released over a several day period by the second week of June, water 
temperatures permitting.  The goal was to rear fish to the largest size possible and then 
release them to the river before the onset of stressful or lethal temperatures.  However, on 
a number of occasions significant mortalities of released fish occurred when river water 
temperatures unexpectedly reached lethal levels (KRBFTF 1991).  The Chinook 
subyearling release strategy was changed at the recommendation of the Joint Hatchery 
Review Committee (CDFG & NMFS 2001) so that fall Chinook smolts were released 
semi-volitionally in four groups, one group/week, starting in May.  This was initiated to 
increase hatchery Chinook survival and to decrease competition with wild (natural ) 
Chinook.  Fall Chinook yearlings are typically released in November, Coho yearlings in 
March and Steelhead March-May.    
 
Chinook smolt production has ranged from 454,546 fish in 1965 to 12,727,288 in 1985 
and has been below production goals 30% of years, above 21% of years, and 
approximately equal to production goals 49% of years.  Coho salmon production has 
ranged from 0 to 200,000 smolts per year and has met production goals about 70% of the 
time.  Steelhead yearling production has varied widely from a low of 10,702 in 1997 to a 
high of 642,857 in 1970.  Steelhead production has declined steadily since 1970 and the 
production goal has not been met since 1991 (FERC 2007). 
 
Prior to 1969, spring Chinook salmon were not differentiated from fall-run Chinook.  
From 1969-1979, springers were counted, with the numbers ranging from 0-181 fish per 
season with the largest number, 181, returning in 1972.  The springer program, such as it 
was, was discontinued due to small returns of adults and limited hatchery space for 
continuing the program (CDFG 2008). 
 
Fall Chinook salmon adult (excluding grilse) returns to IGH from 1963-2007 have 
averaged 11,652 fish per year and ranged from 365 fish in 1965 to 71,154 fish in 2000 
(CDFG 2008).  The returns have fluctuated greatly, being significantly below average 
(except 1976) from 1972-1984, above average from 1985-1989, again significantly below 
average from 1990-1992, and above average from 1993-1998.  Record returns occurred 
in 2000-2001.  Since then returns have generally been near average or a little above. 
(CDFG 2008).  Figure 5.3-1 shows adult fall Chinook salmon returns to IGH for the 
1978-2007 period during which the average return was 15,176 adults.  
 
Coho salmon returns have averaged 859 adults for the 1963-2007 period, but have 
fluctuated widely from zero returns in 1964/65 to 3546 in 1996/97.  Years of relatively 
robust returns are often followed by years of only a few hundred fish (CDFG 2008).  The 
2001/02-2005/06 returns were all above average, perhaps being influenced by the 1997 
ban on commercial and sport take of threatened SONCC coho salmon.  However, the 
2006/07 and 2007/08 runs were only 263 and 625 adults, respectively (CDFG 2008). 
 
Steelhead have exhibited widely fluctuating returns, but during the 1970s and 1980s adult 
returns to IGH were typically no lower than 1500 fish and as high as 4,000; the largest 
return of 4,411 fish occurred in 1977/78.  During the 1990s, however, steelhead returns 
experienced a precipitous decline with only 12 fish returning in 1995/96.  The runs 
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recovered somewhat from 2000-2005, but only 161 and 325 steelhead returned in years 
2006/07 and 2007/08, respectively (CDFG 2008).  One major concern is that a significant 
portion of IGH-produced steelhead may be residualizing in the mainstem at a greater 
frequency than wild stocks and not expressing an ocean life history.  Chesney (2003) 
examined the otoliths of 19 IGH origin steelhead returning to the hatchery and 
determined that 8 steelhead (50%) (3otoliths were inconclusive) had not gone to the 
ocean. 
 
To summarize, fishing opportunities for anadromous fish species have been non-existent 
in the Upper Klamath Basin for more than 90 yrs.  Iron Gate Hatchery, which was 
required to mitigate for this loss, has failed to meet its production goals for Chinook and 
coho salmon 30% of years and has a steelhead program that presently may be totally non-
functional.  Runs of Chinook, coho and steelhead to IGH in most years have been far 
below that which would have returned to the Upper Klamath Basin in the pre-dam era. 
Assuming a harvest of 50% and the average Chinook salmon return to IGH of 11, 652 
adults, the total number of adults that could have potentially passed IGD to the upper 
basin would have averaged 23,304, about 21% of the number of fish estimated 
conservatively by Huntington (2006) to have reached the upper basin, on average, prior 
to development.   
 
Survival of IGH Chinook, coho and steelhead production may be severely limited by 
poor Klamath River water quality, high temperatures and disease (see below).  Coho 
salmon and steelhead broodstock genetics may have been compromised by the 
introduction of out-of-basin stocks that are poorly adapted to Klamath River 
environmental conditions.  Instead, IGH production may be negatively impacting wild 
Klamath River fish populations through competition, hybridization and disease 
transmission (described below). 
 
5.4 Water Quality is Severely Impaired 

 
The entire length of the Klamath River from the Oregon state line to the Pacific Ocean is 
listed as impaired under the California 303(d) list for nutrients, organic enrichment, DO 
and temperatures that do not meet either numerical or narrative water quality objectives 
(SWRCB 2002).  Furthermore, Klamath River waters within the KHP do not meet North 
Coast Regional Water Quality Control Board (NCRWQCB) (2001) objectives for pH, 
ammonia toxicity, taste and odor, floating material, settleable material, and chemical 
constituents.  The NCRWQCB (2001) has found that the beneficial uses that are impaired 
by poor water quality include: rare, threatened or endangered species; cold freshwater 
habitat; migration of aquatic organisms; spawning, reproduction and/or early 
development; sport and commercial fishing; Native American culture; contact and non-
contact recreation; wildlife habitat; navigation; municipal and domestic supply; and 
agricultural and industrial service supply.  
 
5.4.1 Water Temperature 
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The Klamath River is considered temperature impaired by the State of California, North 
Coast Regional Water Quality Control Board (SWRCB 2002).  High water temperature 
can be a major stressor that makes fish more susceptible to other stresses such as disease, 
or it can cause direct mortality in fish.  In conjunction with low dissolved oxygen (DO), 
high water temperature has been implicated as a major contributing factor in juvenile and 
adult fish kills in the Klamath River (CDFG 2004, NRC 2004, USFWS 2003, FERC 
2007).  
 
The KHP detrimentally alters water temperatures in the Klamath River, thus significantly 
impacting anadromous fish resources (PacifiCorp 2004).  Due to the thermal mass of 
Copco and Iron Gate Reservoirs, water temperatures in the mainstem river below Iron 
Gate Dam are cooler in spring by up to 5º C and warmer in late summer and fall by up to  
5º C then they would otherwise be, absent the reservoirs (Figure 5.4.1-1 ) (PacifiCorp 
2005, PacifiCorp 2004).  These seasonal water temperature shifts would be expected to 
vary in timing and magnitude from year to year due to variations in river flow and 
weather.  
 
The U.S. Environmental Protection Agency (EPA) recommends temperature limits for 
the protection of various life history stages of Chinook salmon.  For Chinook spawning, 
EPA recommends that the maximum seven day floating average (7DADM) not exceed 
13º C (U.S. EPA 2003), which is shown as a reference line in Figure 5.4.1-1.   Fall 
Chinook in the Klamath main stem between IGD and Seiad begin spawning about mid-
October with the peak occurring in late October-early November (Magnusen et al. 2001).  
As Figure 5.4.1-1 indicates, most present day spawning occurs at temperatures above 13º 
C.  Eggs laid under such sub-optimal conditions are likely to have higher pre-hatch 
mortalities, a greater rate of developmental abnormalities and result in lower alevin 
weight (McCullough 1999).  If the mainstem were free-flowing, without the presence of 
the KHP, water temperatures would decrease to 13º C by the first week of September, 
three weeks earlier than occurs presently with the KHP in place (Figure 5.4.1-1).  As was 
discussed earlier, Klamath River fall Chinook salmon run-timing today is delayed by 
about three weeks over that which occurred pre-KHP and subsequently spawning has also 
been shifted back by three weeks, most likely as a behavioral response to avoid sub-
optimally high water temperatures.  The delay in run-timing reduces the separation of the 
main Klamath River fall Chinook run from that of the Trinity River run, potentially 
leading to denser concentrations of salmon in the Lower Klamath River.  Such a 
condition was an important factor in the unprecedented 2002 Klamath River fish kill 
(CDFG 2004, USFWS 2003).  
 
The lower limit temperature threshold for salmonid growth is 4º C (U.S. EPA 2003, 
McCullough 1999).  Flows from IGD stay below this threshold from early February 
through mid-March, while modeled flows with out the KHP in place are mostly above the 
threshold from early February through March and are significantly warmer throughout 
the month of April (figure 5.4.1-1).  The February-April period is critical for fall Chinook 
fry rearing in the main stem Klamath River (Hardy et al. 2006).  The consequence of the 
shift to lower temperatures induced by the KHP dams is that fry will grow more slowly 
than they would have in a free flowing river.  Larger smolts generally take less time to 
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emigrate to the estuary than do smaller ones, thus minimizing exposure to mortality 
factors such as predation, disease and lethal water temperatures.  The larger a smolt is at 
ocean entry the greater the rate of survival to maturity and spawning (Nicholas and 
Hankin 1988). The cumulative effect of delayed spawning in the fall with reduced fry 
growth rates in the spring is that rearing and outmigration are now generally occurring at 
a later date than would have occurred pre-KHP, thus subjecting these fish to even greater 
temperature and disease exposure. 
 
5.4.2 Dissolved Oxygen 

 
KHP operations result in reduced DO concentrations in the mainstem Klamath River 
below IGD, often below the State of California’s numerical objectives (minimum of 7.0 
mg/L above IGD and 8.0 mg/L below IGD and 50% or more of the monthly means in a 
calendar year must be above 10 mg/L from the state line to the Pacific Ocean) (FERC 
2007).  Measurements taken in August, 2004 showed depressed DO concentrations from 
IGD downstream to the confluence of the Scott River with average daily minimum DO 
values below 6.0mg/L (Kier Associates 2006).  
 
Figure 5.4.2-1 compares DO concentrations below IGD for existing (Project) and 
modeled no project scenarios for a low flow water year.  DO concentrations are 
significantly higher without the KHP than with during most of the year but especially 
during the fall Chinook adult migration and spawning season.  Current DO levels below 
IGD are below State of California standards from early May to early November, often 
below 5-6 mg/L, thus deleteriously affecting fall Chinook salmon fry rearing, smolt 
outmigration and adult spawning life history phases.  Other anadromous species present 
in the mainstem Klamath during this period, such as coho and steelhead, are also harmed.  
In contrast, the with out KHP DO concentrations are above 8.0 mg/L, often significantly 
so, during the entire year, save for a short period in late June/early July.  Modeling results 
by PacifiCorp show similar results for other water year types, but with more variability 
(FERC 2007).   
 
5.4.3 pH 

 
Healthy waters typically have a pH of 6.0-8.0 and studies have shown that values 
exceeding 8.5 are stressful and those at 9.6 or above are lethal to salmonids (Wilkie and 
Wood 1995).  In the Lower Klamath River, the stressful effects of high pH are amplified 
by the presence of typically high water temperatures and low DO from spring to early 
fall. 
 
The NCRWQCB (2001) Basin Plan prescribes a standard for the Klamath River of pH 
not to exceed 8.5.  Never-the-less, under present KHP operations this standard is 
exceeded on a daily basis during summer months along large reaches of the Klamath 
River with the maximum concentrations occurring from IGD to Seiad Valley (Figures 
5.4.3-1 and 5.4.3-2) (Kier Associates 2006).  The variability in pH values between years 
and sites is due to year-to-year differences in weather patterns, flows and other factors.  
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The persistent exceedance of the 8.5 pH standard is an indication of excessive nutrient 
loading and subsequently results in chronic fish health problems. 
 
The KHP contributes to high downstream pH levels in two ways: (1) by releasing 
reservoir-generated high pH water at IGD that directly affects the downstream 
environment and fish and (2) by altering channel substrate and hydrology below IGD in 
ways that increase downstream growth of algae, periphyton and rooted macrophytes.  
Respiration of these organisms increases the CO2 content of water which causes high pH 
levels during the day followed by low levels at night (diel swings).   
 
6.0 Fluvial Geomorphology and Hydrology 
 
Reservoirs often cause geomorphic and hydrologic changes that contribute to 
downstream luxuriant growth of periphyton (benthic algae, attached algae) and aquatic 
macrophytes (Biggs 2000); Iron Gate and Copco Reservoirs are no exception.   
 
By interrupting sediment transport, Iron Gate and Copco reservoirs deprive downstream 
reaches of gravel, resulting in an armored streambed composed of larger substrates (e.g. 
cobble and boulders) that require higher flows for mobilization than smaller substrates 
such as gravel and sand (PacifiCorp 2004, FERC 2007).  Cobble and boulder provide 
stable substrates that allow periphyton to reach high biomass (Biggs 2000, Anderson and 
Carpenter 1998). This paucity of gravel has also severely reduced available quality 
spawning habitat below Iron Gate Dam (FERC 2007). 
 
In addition, flow regulation by reservoirs results in a smoothed hydrograph (reduced 
magnitude and frequency of peak flows), reducing scour of periphyton and macrophytes 
and allows biomass to reach higher levels than would occur naturally (Biggs 2000). 
Upper Klamath Lake is the primary water storage reservoir for the Klamath River, but 
Iron Gate and Copco Reservoirs do exert some hydrologic effect by allowing capture of 
small and medium storm flows from tributaries between Keno and Iron Gate Dams (i.e. 
Spencer Creek, Shovel Creek, Fall Creek, Jenny Creek).  
 
High biomass of periphyton and aquatic macrophytes in rivers can result in degradation 
of water quality conditions (Tetra Tech 2006, Anderson and Carpenter 1998).  
Photosynthesis and respiration by periphyton and aquatic macrophytes in the Klamath 
River below Iron Gate Dam causes large diurnal swings in dissolved oxygen and pH, 
causing stress to juvenile salmonids. Additionally, one of the species that thrives in the 
reach below Iron Gate Dam is Cladophora, filamentous green algae that is one of the 
major habitats for the polychaete worm that is the alternate host of Ceratomyxa shasta, a 
major parasite of Klamath River salmonids (Stocking 2006) ( See Fish Disease section for 
more detail). 
 
7.0 Fish Diseases 

 
A critical factor limiting recovery of anadromous fish populations in the Klamath River is 
the presence of several disease pathogens that annually cause severe mortality in juvenile 
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Chinook and coho salmon.  The two most prevalent and significant pathogens are the 
myxozoan parasites Ceratomyxa shasta and Parvicapsula minibicomis, with the disease 
(Ceratomyxosis) caused by C. shasta considered the most important disease affecting 
juvenile salmon in the Lower Klamath Basin (Nichols et al. 2003).  Bartholomew and 
Courter (2007) (cited in FERC 2007) reported that Coho may have less resistance to C. 
shasta than Chinook salmon and steelhead appear to have strong resistance to the 
parasite.  Stone et al. (2008) confirmed the strong resistance of steelhead to C. shasta but 
found that coho and Chinook appear to have similar susceptibility to the parasite. .  A 
number of studies have shown high C. shasta infection rates in mainstem Klamath River 
outmigrating fall Chinook smolts (Foote et al. 2002; Nichols et al. 2003).  In a 2004 study 
of juvenile Chinook outmigrants, Nichols and Foote (2005) estimated that 45% of the 
outmigrant population were infected with C. shasta and 94% with P. minibicomis and 
that the majority of the dual myxozoan infected fish (98% of C. shasta infected fish) 
would not survive.  Furthermore, Nichols and Foote (2005) concluded that:  
 

“Depending on the juvenile Klamath River salmon population size and smolt to 
adult return ratio, the effective number of adult salmon lost to C. Shasta as 
juveniles could rival the 33,000+ adult salmon lost to the 2002 Klamath River 
Fish Die-off.”   
 

 
The pathogenic infections and resultant juvenile anadromous salmonid mortalities are 
presently an annual occurrence, though the magnitude of the fish losses are sometimes 
difficult to determine because the small size of the fish causes them to quickly disappear 
and fish kills often occur in relatively inaccessible areas of the river.  A July 21, 2008 
USFWS preliminary report estimated that C. shasta had been detected in 46% and P. 
minibicomis in 63% of Chinook salmon sampled by June 1, 2008 (Accessed online at: 
http://www.fws.gov/arcata/fisheries/projectUpdates/FishHealthMonitoring/Klamath%20J
uvenile%20Salmonid%20Health%20Update%2007-09-2008.pdf.  
 
Resistance to infection may be reduced by higher water temperatures (Scheif et al. 2001), 
but Foott et al. (2004) concluded that the degree of parasite exposure may be more 
important than water temperature.  In a 2003 experiment, Stocking et al. (2006) exposed 
fall Chinook salmon to C. shasta in both the upper and lower Klamath River.  The 
experimental Chinook in the upper river did not become infected while those in the lower 
river suffered a 50% mortality rate.  Stocking et al. (2006) concluded that the dramatic 
difference in mortality between the upper and lower Klamath groups could not be 
explained by differences in water temperature and are probably differences in infectious 
dose.  Thus far, the presence of C. shasta and P. minibicomis infections have only been 
detected in the mainstem Klamath River and have not been found in the tributaries, 
including the Trinity River (Stocking 2006; Stocking et al. 2006). 
 
The life cycles of both C. shasta and P. minibicomis utilize a salmonid host and an 
alternate host polychaete worm, Manaynukia speciosa (Figure 7.0-1).  The life cycle of 
C. shasta is described in detail by Bartholomew et al.(1997).  C. shasta myxospores 
develop in the salmonid and are then released into the water, where they infect the 
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polychaete worm.  They then develop in the polychaete before being released as 
actinospores which then infect salmonids.   
 
The high incidence of C. shasta infections of M. speciosa below IGD appear to explain 
the high spore infectious rates of concurrent studies and the observations of C. shasta 
induced mortality in Klamath River fall Chinook salmon (Stocking and Bartholomew 
2007).   Recent surveys have found that the preferred habitats of M. speciosa are fine 
benthic organic matter occurring in low velocity areas and beds of Cladophora spp (a 
macro-algae) adhering to harder substrate such as boulders and cobbles and containing 
diatoms and fine organic material (Stocking and Bartholomew 2007). The highest 
densities of M. speciosa are always found associated with Cladophora spp. (Stocking and 
Bartholomew 2004) 
 
A plausible explanation for the high incidence of C. shasta in the Klamath River is that 
M. speciosa populations have increased as a result of an increase in available polychaete 
habitat (Stocking and Bartholomew 2004).  The KHP has altered the hydrodynamics, 
channel morphology and the nutrient dynamics of the Klamath River below IGD, which 
has increased habitat for polychaetes, thus increasing their numbers and the infection 
rates of the M. speciosa population.  In addition, the KHP has increased water 
temperatures and pH and reduced DO levels, especially in the reach of river below IGD, 
thus stressing salmonids and making them more susceptible to myxozoan infections and 
potential death.  All of these dynamics are further aggravated by the fact that IGD and the 
close proximity of IGH cause large spawning aggregations of fall Chinook to assemble in 
the river within a limited area that possesses some of the best polychaete habitat in the 
river.  When these large numbers of salmon die in a rather confined space, myxospores 
are spread in profusion into a large and receptive M. speciosa population which then 
spreads its actinospores to the next generation of fall Chinook the following spring.  This 
becomes a never-ending circular problem unless polychaete habitat is severely disrupted 
by a major storm event or some other, as yet untested, action. 
 
8.0 Conclusions 

 
The Klamath River anadromous fishery has gone from being one of the west coast’s 
premier fisheries to being on the brink of collapse.  
 
Anadromous fish numbers were severely depleted when the KHP Copco 1 Dam was 
constructed in 1917, blocking fish access to the Upper Klamath Basin.  In spite of this 
and the fact that power peaking at the Copco facilities killed many millions of fish over a 
45 yr period, anadromous salmonid runs persisted, albeit in much smaller numbers, 
because several cold-water refugia and some spawning and rearing habitat remained 
below the Copco 2 Power House. With the completion of Iron Gate Dam in 1962, the last 
remaining significant summer thermal refugia in the upper reaches of the lower river was 
eliminated.  The KHP blocked about 600 mi of habitat above IGD that is estimated to 
have been able to produce a minimum of 111,230 adult Chinook salmon and many 
steelhead and coho .  The effect of IGD was felt by the mid-1970s as the salmon runs 
declined to new lows.  
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Iron Gate Hatchery, constructed to mitigate for lost production above IGD, did not plan 
to and has not mitigated for spring Chinook or lamprey, has failed to adequately mitigate 
for steelhead and has not fully mitigated for fall Chinook or coho salmon.  Instead it has, 
at times, grossly over-produced Chinook salmon smolts and yearling steelhead leading to 
high levels of competition with natural salmonid stocks.  At other times (30%) IGH has 
under-produced Chinook and coho and has failed to sustain a viable steelhead production 
program.   
 
For 46 yrs IGD has impacted the water quality of the Lower Klamath River in many 
ways, but most notably by altering the temperature regime, depressing DO and increasing 
pH, all to the detriment of anadromous salmonids.  Geomorphic and hydrological 
changes induced by IGD have created habitat conditions in the Lower Klamath River 
favorable for growth of dense beds of algae that support unusually large populations of 
polychaete worms that act as a secondary host for two myxozoan parasites that infect and 
kill large numbers of anadromous salmonids.  This combination of poor water quality, 
geomorphic and hydrological changes, and the presence of unnaturally large 
congregations of spawning Chinook salmon below IGD have worked in concert to create 
disease mortality in juvenile anadromous salmonids of epidemic proportions. 
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Figure 3-1.  Location of the Klamath Hydroelectric Project, including Copco and Iron 
Gate Dams and Reservoirs (note: Copco 2 Dam is 0.3 mi downstream from Copco 1 
Dam).  Source: http://klamath.humboldt.edu/php-bin/index.php 
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Table 4.1-1. Species and life stage periodicities for four reaches of the    
main stem Klamath River between Iron Gate Dam and the estuary 
(hatching indicates occasional usage for that month). Source: Hardy et al. 
2006 by permission. 
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Total Adult Run Size Estimate for Fall Chinook Salmon within the Klamath Basin
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Figure 4.1.1-1. Total adult fall Chinook salmon run size (harvest and 
escapement) (natural and hatchery fish) for the Klamath Basin, 1978-2007.  
Source: CDFG unpublished data by permission. 
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Total Adult Fall Chinook Returns to Iron Gate Hatchery
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Figure 5.3-1. Total adult fall Chinook salmon returns to Iron Gate Hatchery, 
1978-2007. Source:  CDFG unpublished data.by permission. 
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Figure 5.4.1-1.  PacifiCorp water quality monitoring output showing water 
temperatures at Iron Gate Dam for the year 2000, comparing existing conditions 
(with project) and without project scenarios (PacifiCorp 2005)..References for 
salmonid spawning and the lower limit for salmonid growth are from U.S. EPA 
(2003). Accessed online at: 
http://www.klamathwaterquality.com/ig_temps%20copy.jpg  
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Figure 5.4.2-1.  Simulated hourly DO levels below Iron Gate Dam based on 2002 (a dry 
year) existing conditions (with Project) compared to conditions without Project (Source: 
PacifiCorp 2005).  Accessed online at: 
http://www.klamathwaterquality.com/ig_temps%20copy.jpg 
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Figure 5.4.3-1. Average maximum pH of the Klamath River by river mile showing patterns 
for the years 2000-2004.  The horizontal line shown on the graph is the NCRWQCB (2001) 
standard for pH.  Data are from the USFWS, Karuk Tribe, Yurok Tribe and USGS.   
Source: Kier Associates (2006). 

 

 

 
Figure 5.4.3-2. Map showing the percent of summer days in 2004 where maximum pH exceeded 8.5. 
Data are from Yurok Tribe, Karuk Tribe, and U.S. Fish and Wildlife Service.  Figure adapted from 
Kier Associates (2006). 
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Figure 7.0-1. Life Cycle of Ceratomyxa shasta involves two hosts: (1) salmonids and (2) 
a polychaete worm, Manayunkia speciosa as a secondary host. P. minibicomis has a 
similar life cycle.  Source: Bartholomew et al. 1997.  
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Introduction 
 
I was retained by Lawyers for Clean Water to evaluate effects of PacifiCorp’s Klamath 
Hydroelectric Project on water quality, toxic algae, and fisheries in the Klamath River system of 
Northern California. I am the President of Aquatic Ecosystem Sciences, LLC in Ashland, 
Oregon.  I have over twenty years of experience researching the biological, physical, and 
chemical aspects of aquatic ecosystems.  I hold a B.A. degree in Ecology from Rutgers 
University, an M.S. degree in Fishery Resources from the University of Idaho, and a Ph.D. in 
Aquatic Ecology from the University of North Carolina, Chapel Hill.   I have been involved in 
specific research activities related to water quality and aquatic ecology of the Klamath River 
system, as well as on other water bodies in the Northwestern United States.  I have presented and 
provided these results at a variety of professional meetings, and in both research reports and peer 
reviewed literature.  I have over 20 years of specific expertise relating to the ecology of blue-
green or cyanobacterial algal blooms, including having performed numerous studies on blooms 
of toxigenic cyanobacteria (a.k.a harmful algal blooms or HABs) in lakes and reservoirs in 
California, Oregon, Washington, and Idaho.    
 
My qualifications, along with a list of my publications, are contained in my curriculum vitae, 
which is attached as Appendix A. In addition, in my role as a research scientist I have been 
recognized as a regional expert in HAB’s, serving as an advisor to the State of Oregon’s DHS 
Environmental Toxicology Program on toxic algal monitoring and public health threshold 
guidelines, as well as provided expertise on HABs to the U.S. Environmental Protection Agency, 
the California State Water Resources Control Board, numerous municipalities, and Native 
American Tribes of the Klamath River system.   
 
Based on my above outlined expertise and my intimate knowledge of water quality and algal 
dynamics in the Klamath River system, I am highly qualified to comment on matters pertaining 
to algal bloom (including HABs) and other water quality dynamics related to the presence and 
operation of the Copco and Iron Gate Dams and Reservoirs located on the Klamath River in 
California.  Below I provide a synopsis of relevant data and studies that demonstrate causal links 
between conditions created by PacifiCorp Dams (including Copco and Iron Gate Reservoirs) and 
water quality, as well as the occurrence and growth of the toxigenic blue-green alga Microcystis 
aeruginosa and associated trends in the cyanotoxin microcystin (a potent liver toxin) above, 
within, and below the reach occupied by PacifiCorp’s Copco and Iron Gate Reservoirs.  
 
 
General Background and Water Quality Impacts  
 
Copco and Iron Gate Reservoirs located on the mainstem of the Klamath River are severely 
degraded and represent clear cases of  highly eutrophic to hypereutrophic (meaning excessive 
production) reservoir systems that are responsible for poor water quality problems (e.g., high 
ammonia and pH, and low dissolved oxygen) typical of excessive growth of algae.   In addition, 
these reservoirs foster the growth of extensive toxigenic blooms of the blue-green alga 
Microcystis aeruginosa (MSAE) and associated high concentrations of the liver toxin 



 3

(hepatotoxin) microcystin such that cell and toxin concentrations exported downstream to the 
Klamath River are substantially higher than those upstream from the reservoir complex.  
 
Although substantial nutrients required for algal growth are imported to the reservoir complex 
from upstream, the damming and subsequent formation of Copco and Iron Gate Reservoirs 
(without which PacifiCorp could not operate the dams for power generation) alters the free-
flowing Klamath River environment from one of flowing, turbulent conditions to that of a 
relatively calm, thermally stratified, and warm body of water.    As demonstrated below, in the 
presence of adequate nutrients, this change from a riverine to a lake environment provides ideal 
growing conditions for toxigenic MSAE.  In addition, the stratified reservoir condition as 
evidenced by thermal profiles (e.g., see Kann and Asarian 2007; PacifiCorp 2004; FERC 2007) 
along with high algal production during the summer season causes releases of water with high 
pH and low dissolved oxygen (DO) that impair water quality requirements for salmonids 
downstream of the dam (FERC 2007).  Both the existing North Coast Regional Water Quality 
Control Board (2001) DO (>8 mg / L) and pH objectives for salmonids (not greater than 8.5 and 
not less than 7.0) for the Klamath River downstream of Iron Gate are exceeded on a regular basis 
(Hoopa TEPA 2008). 
 
Moreover, primarily due to the thermal mass of Iron Gate and Copco reservoirs, the KHP 
significantly alters water temperatures in the Klamath River (FERC 2007; PacifiCorp 2004; 
PacifiCorp 2005) in ways that are detrimental to runs of anadromous fish in the Klamath River. 
For example, as PacifiCorp notes, water temperatures in the mainstem Klamath below Iron Gate 
Dam are cooler in spring, and warmer in late summer and fall, than would occur in the absence 
of the Copco and Iron Gate dams (PacifiCorp 2004, PacifiCorp 2005c, Deas 2004).   Such warm 
temperatures in the fall negatively impacts fall Chinook spawning success and egg survival, and 
results in a several week delay in run-timing, and cool spring temperatures slows salmonid 
growth by keeping water temperature below the optimum growth temperatures for juvenile 
salmonids (see Rode, M. Expert Report July 2008 for additional detail).  The resulting smaller-
sized Chinook salmon juveniles migrate downstream more slowly than would larger individuals 
(PFMC 1994) and are less likely to survive to maturity and spawn (Nicholas and Hankin 1988).  
This increased transit time exposes them to prolonged stress, increasing their likelihood of 
becoming infected with parasites. 
 
As noted by FERC in its final environmental impact statement regarding the relicensing of the 
Klamath Hydroelectric Project, removal of Iron Gate and Copco Reservoirs would result in 
improved temperature, dissolved oxygen, pH, and ammonia (FERC 2007). 
 
Although the effects of the PacifiCorp dams on water temperature, dissolved oxygen, and pH 
and subsequent effect on salmonid success and survival are one component of dam effects on 
diminished fisheries and impaired riverine ecology, Copco and Iron Gate reservoirs also provide 
ideal habitat for growth of toxigenic MSAE and have been shown to export bloom material and 
toxins to downstream areas of the Klamath River.  Following is a description of the 
aforementioned toxigenic bloom dynamics in the Klamath River system.     
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Synopsis of Data and Studies Relating to Enhanced Production of Toxic Algal 
Blooms and Associated Toxin in Copco and Iron Gate Reservoirs and in the 
Klamath River Downstream from the Reservoirs. 
 
Background  
 
Cyanobacteria, also known as blue-green algae, are a diverse group of single-celled aquatic 
organisms found in surface waters worldwide.  Lakes, reservoirs, ponds, and slow-moving rivers 
are especially suitable for cyanobacteria, and given the right conditions, e.g., calm water, light, 
and adequate concentrations and ratios of nitrogen and phosphorus, these organisms can 
reproduce at a high rate, forming vast blooms in the water (e.g. Reynolds 1984).  The resulting 
high cyanobacterial algal concentrations are not only aesthetically unpleasing, but often produce 
toxins that have been implicated in human health problems ranging from skin irritation and 
gastrointestinal upset, to death from liver or respiratory failure (Carmichael 1995, Chorus and 
Bartram 1999, Chorus 2001, and numerous authors summarized in Hudnell 2007).  Copco and 
Iron Gate Reservoirs have been shown to provide ideal habitat for large blooms of one such 
cyanobacterial species (Microcystis aeruginosa) that produces the potent hepatotoxin 
microcystin (Kann 2006; Kann and Corum 2006; 2007).   

 
Public Health Thresholds 
 
These hepatotoxins (liver toxins) are powerful cyclical peptides which disrupt the structure of 
liver cells, causing cell destruction, liver hemorrhage, liver necrosis, and death (Carmichael 
1994; and see Carmichael, W.W. Expert Report, July 2008 for additional information).   In 
addition to hepatotoxicity, long-term laboratory animal studies indicate that microcystins can act 
as liver tumor promoters and teratogens (Kuiper-Goodman et al. 1999).  Microcystin poisoning 
has been implicated in the largest number of cyanobacteria-associated animal deaths worldwide, 
and enough work has been done, both with rodents and pigs, on microcystin effects at various 
levels of exposure, that the World Health Organization has issued a provisional guideline of 1 
µg/L for microcystin concentration in drinking water as well as developed Tolerable Daily 
Intake values for use with recreational exposure (WHO 1998).  With actual microcystin 
concentration data frequently unavailable, public health alert level guidelines based on cell 
counts have been established for MSAE (as well as other cyanobacteria) blooms in drinking and 
recreational waters (Yoo et al. 1995, Chorus and Bartram 1999, Stone and Bress; SWRCB 
2007).  Public health advisories have been posted for Copco and Iron Gate Reservoirs and for the 
Klamath River below Iron Gate (e.g., Jacoby and Kann 2007).  
 
In addition to WHO public health guideline values (as published in documents for the WHO and 
EPA: e.g., Falconer el al. 1999 and Chorus and Cavalieri 2000), cell density and toxin  
concentration that are MSAE specific have been recommended by the California State Water 
Resources Control Board (SWRCB 2007 ) and by the state of Oregon (Stone and Bress (2007).  
These levels are 40,000 cells/ml of MSAE and 8 µg/L of microcystin and are also consistent with 
recent Australian analysis of health risk threshold values (NHMRC 2005).  The WHO (Falconer 
et al. 1999) also lists cyanobacterial scums in swimming areas as having a high probability of 
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adverse health effects (i.e., the potential to cause acute poisoning) and recommends immediate 
action to prevent contact with scums.  Graham et al. (2008) confirms the appropriateness of 
surface sampling of scums to determine maximum toxin concentration in recreational areas. 
 
Fish Health Effects 
 
Although mammalian health effects of toxins from the blue-green algae MSAE are better studied 
(WHO, 1998), fish health effects have also been recently researched (Zambrano and Canelo 
1995, Wiegland and Pflugmacher 2005), including effects on salmonids (Tencalla et al. 1994, 
Bury et al. 1996; Fischer et al. 2000, Best et al. 2003).  These effects are discussed here because 
there is evidence that hepatotoxins created by MSAE are a threat to fish health independently, 
and may also act synergistically with other water quality problems (i.e. pH, D.O., temperature 
and ammonia) in causing cumulative stress or in contributing to immunosuppression and 
subsequent outbreaks of fish disease epidemics. 
 
Microcystin toxins accumulate in the liver where they disrupt many different liver enzymes and 
ultimately cause the liver to break down (Fischer et al., 2000).  Fish species that directly graze 
algae may be the most susceptible to microcystin poisoning, but other fish may ingest whole 
MSAE cells or breakdown products from the water column (Wiegland and Pflugmacher 2005).  
In laboratory experiments, rainbow trout were found to excrete microcystin toxins in bile fluids 
when exposed to them orally.  The toxins caused increased drinking in this species and increased 
water in the gut, which was a sign of osmoregulatory imbalance and could promote diffusion of 
toxins into the blood (Best et al., 2003). 
 
Tencalla et al. (1994) noted that large scale fish kills around the world have resulted from 
microcystin poisoning.  They postulated that a 60 g rainbow trout would only have to ingest 0.1-
0.4 g of algae (wet weight) or 0.2-0.6% of its body weight to experience massive liver damage.   
 
The most definitive effect of microcystin on fish concerns Atlantic salmon reared in net pens in 
coastal waters of British Columbia and Washington State, USA. As yet unidentified microcystin-
producing organisms produce a progressive degeneration of the liver in salmon smolts placed 
into open-water net pens (Anderson et al., 1993). The disease, referred to as Net Pen Liver 
Disease (NPLD), has resulted in significant economic losses for the mariculture industry. 
 
Bury et al. (1996) studied brown trout exposed to sublethal levels of microcystin toxins and 
found greatly altered blood cortisol levels indicating acute stress and reduced 
immunosuppression. This is a concern in the mainstem Klamath River because of the recognized 
fish health problems (Foott et al. 2003; Nichols and Foott 2005), and the potential for additional 
diminishment of resistance to disease caused by microcystin exposure of juvenile salmonids.   As 
summarized in Fetcho (2006), detection of microcystin toxin in steelhead livers collected from 
the Weitchpec area indicated that these fish were exposed to microcystin in the lower-Klamath 
River environment (also see below for recent accumulation studies documenting microcystin in 
Iron Gate hatchery yearling Chinook).  
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Longitudinal Patterns of MSAE and Microcystin in the Klamath River 
 
In earlier work I  provided a summary of four datasets that included information about the 
distribution and abundance of MSAE in the Klamath River basin (Kann 2006). These included 
Upper Klamath Lake data from the Klamath Tribes during 1990-1997, PacifiCorp Klamath River 
data from below (UKL) to below Iron Gate dam during 2002-2004, Karuk Tribe/State Water 
Resource Control Board (SRWCB) data for stations above, within, and below the Copco and 
Iron Gate Reservoirs during 2005, and Yurok Tribe/U.S. Fish and Wildlife Service (USFWS) 
data from below Iron Gate dam to the Klamath River estuary during 2005.   
 
These data showed that while MSAE was found in Upper Klamath Lake (UKL) and Agency 
Lake, it was only rarely detected in the outlet of UKL (which is the beginning of the Klamath 
River and located upstream from Copco and Iron Gate Reservoirs).   PacifiCorp’s own data 
showed that MSAE was only detected twice (August 21, 2003 and September 10, 2002) in the 
Klamath River directly above Copco (river mile 206.42), but was then common in Iron Gate and 
Copco Reservoirs and below.  Karuk Tribe/SWRCB data for 2005 showed that MSAE was never 
detected at the station above Copco Reservoir, but was common in Iron Gate and Copco 
Reservoirs and in the Klamath River at the outlet of Iron Gate Dam.  Yurok/USFWS data from 
2005 showed that MSAE and microcystin toxin were found in the Klamath River from Iron Gate 
Dam to the Klamath estuary.   

 
The results described above from multiple datasets summarized by Kann (2006) indicate that 
Iron Gate and Copco Reservoirs were directly responsible for the high levels of MSAE and 
microcystin toxin detected in the Klamath River below Iron Gate Dam. This conclusion is 
consistent with literature showing that MSAE and other buoyant cyanobacteria do not dominate 
in conditions of turbulent mixing (e.g., Huisman et al. 2004) such as that known to occur in the 
Klamath River above Copco and Iron Gate Reservoirs..   
 
Conversely, because MSAE dominates at low turbulent diffusivity (calm-stable conditions) 
when their flotation velocity exceeds the rate of turbulent mixing, the stable and stratified 
conditions created by Copco and Iron Gate Reservoirs provide ideal conditions for MSAE and 
other buoyant cyanobacteria.  For example, Kann and Asarian (2005) show that KHP dams result 
in hydraulic retention times in the reservoirs ranging from ~10 days in the spring to greater than 
50 days during the period of MSAE dominance, and depth profiles of temperature and dissolved 
oxygen indicate highly stratified water column conditions (e.g., Kann and Asarian 2007).  By 
contrast, the river environment (absent the KHP reservoirs) in this reach would by well mixed 
(no stratification) and hydraulic retention would be on the order of 1 day.    
 

Analysis of Additional Algal Groups and Depths 

Further analysis of the 2005 Karuk/SWRCB data also clearly showed that Iron Gate and Copco 
Reservoirs hosted large blooms of blue-green algae, including toxigenic (Microcystis 
aeruginosa) and nitrogen-fixing (Aphanizomenon flos-aquae, Anabaena1 sp., and Gloeotrichia 

                                                           
1 Anabaena can also be toxigenic, producing the potent neurotoxin anatoxin-a; this toxin was detected in Iron Gate 
Reservoir on 9-3-2005 by the California Department of Health Services (CDHS).  
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echinulata) species (Kann and Asarian 2007).  These blue-green algae were most concentrated in 
reservoir sites at upper water column depths, and though concentrations generally declined with 
increasing depth, they were present throughout the water column and were at times the most 
abundant taxonomic group even at depths of up to 10 meters.   

Similar to previous studies, the longitudinal trend in chlorophyll a, and  both total biovolume and 
percent biovolume of the Cyanophyta (group including blue-green algae) increased substantially 
through the reservoirs and below at KRBI (Kann and Asarian 2007), and for the June-September 
period median and upper quartile biovolume values were 20x to >100x higher in Copco and Iron 
Gate Reservoirs than they were in the Klamath River above Copco Reservoir, and were 3-7 
times higher at KRBI, below Iron Gate Dam (Kann and Asarian 2007).  The trend in Cyanophyta 
percent composition was more pronounced through the reservoir complex than absolute biomass, 
with upper quartile levels in Copco and Iron Gate increasing from <5% above Copco to >80% in 
Copco and Iron Gate Reservoirs, and >30% at KRBI.  These trends in the upper distribution 
indicate that periodic high values of both biovolume and percent biovolume of Cyanophyta 
occurred in the reservoir complex and below relative to stations directly upstream.   In contrast 
to the reservoirs, the Klamath River station upstream from the  reservoir (KRAC) was dominated 
by non-toxigenic diatoms for the majority of the season; while downstream below Copco 
Reservoir at KRAI and below Iron  Gate Dam (KRBI) the Cyanophyta increased in importance 
on a seasonal basis, at times accounting for >50% of the composition.  

 
Analysis of Recent Data 
 
MSAE and microcystin data collected in 2006 and 2007 continued to show a similar trend of 
increasing MSAE cell density and microcystin toxin concentration in and below Copco and Iron 
Gate reservoirs relative to the Klamath River above the reservoirs (Kann and Corum 2007; Kann 
2007).   All three years (2005-2007) demonstrated widespread and high abundance of toxigenic 
MSAE blooms in Copco and Iron Gate reservoirs from July-October, with MSAE cell density 
and toxin concentrations exceeding public health thresholds by 10 to over 1000 times during 
these months (i.e., a 40 pound child accidentally ingesting 100 milliliters of reservoir water 
would have exceeded the WHO tolerable daily intake level by 10 to over 1600 times during 
dense bloom periods). 
 
Although toxin production per unit cell density was highly variable both within a month and 
between months, the probability of exceeding critical microcystin toxin values generally 
increased as MSAE cell density increased (Kann and Corum 2006, Kann and Corum 2007; Kann 
2007).   On several occasions (particularly in 2005 and 2007) when MSAE cell counts remained 
elevated, corresponding microcystin concentrations tended to be lower than would have been 
predicted based on July-August cell density-microcystin relationships (Kann 2007).  The trend of 
lower microcystin production was apparent during the mid-September and early-October 2007 
sample periods when MSAE levels at KRBI that were more than double the SWRCB/OEHHA 
(2007) Harmful Algal Bloom Public Health Level were associated with microcystin values that 
did not exceed 1 µg/L (Kann 2007).   Such changes in microcystin over the course of a season 
can be due to environmental factors (e.g., nutrients cf. Gobler et al 2007), genetic shifts in 
MSAE strain composition, or possible change in the microcystin congener produced that would 
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then not be detected using standard ELISA technology.  Nonetheless, the overall relationships 
between cell density and toxin concentration showed good correspondence between MSAE cell 
density and public health guideline values based on microcystins (e.g., SWRCB/OEHHA 2007; 
NHMRC 2005; Stone and Bress 2007).  Such relationships are important to demonstrate because 
public health advisories in the Klamath River system are often based on cell counts in the 
absence of laboratory toxin measurements.  
 
In numerous documents PacifiCorp has indicated that the cause of the toxic MSAE blooms is not 
due to conditions created by the Copco and Iron Gate dams but rather to the presence of such 
blooms upstream in UKL (e.g., PacifiCorp 2007; Application for Water Quality Certification).  
For example PacifiCorp states in their Application for Water Quality Certification (PacifiCorp 
2007) that:  

 
“Cyanobacteria capable of producing toxins harmful to humans and other animals are 
present in UKL, the Klamath River, and a variety of other lakes in California, Oregon, and 
throughout the country. Their presence is a natural consequence of the environmental 
conditions that exist in UKL. Currently, they appear to be present at times in Copco and 
Iron Gate reservoirs in sufficient abundance to cause a potential health risk to humans, 
domestic animals, or wildlife.”  
 

However, as noted in Kann (2006) an analysis of stations near the outlet of UKL shows that 
there were very few instances when MSAE density exceeded 1 colony/mL, and over the 8-year 
period there was only 1 incidence in 77 sample collections (1.3%) during July-October when 
these stations exceeded 1 colony/mL.   Moreover, also as noted by Kann (2006) several lines of 
evidence point to the role of the Copco and Iron Gate Reservoirs in providing ideal habitat 
conditions for MSAE.  First, although MSAE clearly exists in UKL and Agency Lakes and is 
known to form periodic blooms in both systems2, when data are filtered by excluding Agency 
Lake (which is located well north or upstream of the UKL outlet) and by evaluating only what is 
leaving UKL and entering the Klamath River system, occurrences were rare and density very 
low over an 8-year period (generally< 1 colony/mL); especially in contrast to MSAE values 
commonly exceeding 10,000 colonies/mL in Copco and Iron Gate Reservoirs.  
 
 Second, similar to the Karuk/SWRCB 2005 data set and the Klamath Tribes UKL data set, the 
PacifiCorp data set described above (in Kann 2006) showed low incidence and magnitude of 
MSAE leaving UKL and in the Klamath River above Copco Reservoir, yet high incidence and 
magnitude was observed in Copco and Irongate Reservoirs.   
 
Third, MSAE was not detected at KRAC (above Copco reservoir) during the Karuk/SWRCB 
2005 data collection effort, even when reservoir stations showed substantial concentrations of 
both toxin and MSAE cell density.  In contrast to the Klamath River upstream, 87.5% and 89.7% 
of the samples were positive for MSAE in Copco and Iron Gate, respectively.  
Fourthly, as indicated by cell count and toxin values at KRBI below the Iron Gate Dam and in 
the Yurok/USFWS data that were higher than those measured in the Klamath River upstream 
                                                           
2 Although the blue-green algal species Aphanizomenon flos-aquae and not MSAE is the predominant bloom-former 
in UKL.  



 9

from the reservoirs, export from the reservoirs of both cells and toxin to downstream 
environments had clearly occurred. 
 
Continued data collection in 2006 and 2007 confirms the dramatic increase in MSAE cell density 
and microcystin within and below Copco and Iron Gate relative to concentration leaving UKL.    
For example, when U.S. Bureau of Reclamation MSAE cell density and microcystin data 
collected at three stations above the Copco and Iron Gate Reservoirs (below Link River; KBL, 
below Keno Reservoir; KBK, and below JC Boyle Reservoir; KBB) in 2006 and 2007 are 
plotted with data contained in Kann and Corum (2006) and Kann (2007) the trend clearly shows 
that MSAE and microcystin toxin, although present in the outflow from UKL, decreased in the 
Klamath River between UKL (KBL) and above Copco Reservoir (KRAC), and then increased 
substantially within (Reservoirs) and below Copco and Iron Gate Reservoirs (KRBI, SV, and 
OR) relative to KRAC above Copco (Figure 1).    
 
Although the inter-annual pattern varies as does the station pattern for KBB and KBK; values 
always decrease by the time the river reaches KRAC, and an evaluation over all years comparing 
above (KRAC) and below (KRBI) the reservoir complex clearly shows an elevated probability of 
both MSAE cell density and microcystin toxin concentration below the reservoirs relative to 
above the reservoirs (Figure 2).  
 
This is further illustrated in aerial photographs where a dramatic contrast between inflowing 
Klamath River water and the vast blooms of MSAE is noted during a September 24th, 2007 fly-
over (Figure 3a,b).  During this same bloom MSAE cells are shown being actively transported 
downstream from Iron Gate Dam (Figure 3c).   
 
Although, as noted above, the ratio of microcystin to MSAE cell density had declined during this 
period and thus associated toxin values were low relative to MSAE cell count (Kann 2007), 
during other periods of downstream transport toxin values can be elevated (e.g., see Figure 2 
above where a microcystin value exceeding the 8 ug/L public health advisory level was 
observed).   As shown below, microcystin transported downstream to the Klamath River can 
bioaccumulate in downstream organisms.  
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Figure 1. Longitudinal pattern in MSAE cell density (a,b) and microcystin concentration (c,d) in 2006 and 2007; 
KBL, KBK, and KBB data provided by USBR; data for other stations contained in Kann and Corum (2007) and 
Kann (2007).  X-axis station orientation is upstream- right; downstream- left (following map). The blue bar indicates 
the station mean and red circles are individual data points (MSAE at KRAC in 2006 includes multiple zeros but 
appears as one value)  
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Figure 2. Comparison of 2005-2007 MSAE cell density (a) and 206-2007 microcystin concentration (b) in the 
Klamath River above Copco (KRAC) and in the Klamath River below Iron Gate Dam (KRBI). The blue bar 
indicates the station mean and red circles are individual data points grouped by intervals.
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Figure 3. Areal photographs contrasting the Klamath River inflow (red arrows) to massive blooms of MSAE in 
Copco Reservoir (a), and Iron Gate Reservoir (b), and photo of MSAE colonies transported in the water column and 
collecting on other periphytic algae at KRBI below Iron Gate Dam (c), September, 24, 2007. 

Klamath River inflow to Copco Reservoir

Klamath River inflow to Iron Gate 
Reservoir

Klamath River Below Iron Gate Dam

a)

b)
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Thus, contrary to PacifiCorp’s assertion that the presence of toxigenic MSAE is a natural 
consequence of the environmental conditions that exist in UKL, these data are consistent with 
literature showing that MSAE and other buoyant cyanobacteria do not dominate in conditions of 
turbulent mixing such as that known to occur in the Klamath River above Copco and Iron Gate 
Reservoirs.   Conditions supporting MSAE growth are more likely to occur in lakes and 
reservoirs as velocity and turbulence are reduced, and numerous studies show MSAE to be 
favored in lake and reservoir environments that tend to be warmer and less turbulent than 
riverine ones (Reynolds 1984).   
 
Moreover, as stated earlier, although adequate nutrients are necessary for MSAE blooms to 
proliferate, such concentrations alone are not sufficient to cause the types of blooms observed in 
Copco and Iron Gate reservoirs, otherwise the Klamath River above the reservoirs which 
receives the same nutrient load as the reservoirs, would also show prolific MSAE growths.    

 
Bioaccumulation in Fish Tissue and Freshwater Mussels  
As stated above, detection of microcystin toxin in steelhead livers collected from the Weitchpec 
area indicated that these fish were exposed to microcystin in the Lower Klamath River 
environment (Fetcho 2006).  More recent sampling and analysis performed by the California 
Department of Fish and Game also shows that tissue concentration results for various 
microcystin congeners showed some level of bioaccumulation in the majority (85%) of samples 
tested in July and September of 2007 (see summary in Kann 2008).  Evaluation of 
bioaccumulation in yellow perch fillets and freshwater mussels with respect to public health 
guidelines indicates that all guideline levels as defined by Ibelings and Chorus (2007) were 
exceeded to varying degrees in tested Klamath River organisms, including several observations 
of values exceeding acute thresholds.  
 
Although risk assessment determinations such as those in Ibelings and Chorus (2007) are based 
largely on the microcystin-LR congener, as reviewed in Sivonen and Jones (1999), most of the 
known congeners are highly toxic within a comparatively narrow range.  Nonetheless even when 
only the microcystin–LR congener is evaluated using an analysis proved by the California Office 
of Environmental Health Hazard Assessment (OEHHA 2008) it is clear that for several of the 
mussels in July that only a single 8oz meal of freshwater mussels for a child would exceed the 
maximum number of 8oz meals/month advocated by OEHHA (sometimes by many times, and 
the concentration in one of the mussels would also exceed the single meal/month limit for an 
adult).  Moreover, the approach taken by OEHHA of calculating the number of 8 oz meals 
allowed per month is similar to the approach followed in Kann (2008) and is equivalent to the 
Seasonal TDI as defined by Ibelings and Chorus (2007).  In other words, the concentration at 
which a single meal per month is exceeded is equivalent to the Seasonal TDI concentration as 
computed from Ibelings and Chorus (2007) and utilized by Kann (2008). 
 
It should be noted that using only microcystin-LR underestimates total toxicity and public health 
risk because other congeners (particularly microcystin-LA) were also prevalent in many of the 
Klamath River samples (Kann 2008). Microcystin accumulation in livers of Iron Gate Hatchery 
yearling Chinook also indicates (as noted above) that the hepatotoxins created by MSAE may, 
through other sub-lethal effects, contribute to overall decline in fish health in the Klamath River 
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system. 
 
Finally, the bioaccumulation of microcystin in organisms many miles downstream from Iron 
Gate Dam (e.g., freshwater mussels at Big Bar are ~140 miles below the dam) illustrates the 
importance of the increased microcystin levels (relative to upstream) leaving the reservoir 
complex.      
 
Summary      
 

My evaluation of data related to both water quality and to toxic cyanobacterial blooms of 
Microcystis aeruginosa and associated microcystin toxin indicate that Copco and Iron Gate 
Dams and Reservoirs directly and negatively impact the Klamath River system with respect to 
human use and fishery needs.  Reviewed data clearly indicate that Iron Gate and Copco Dams 
negatively impact downstream temperature, dissolved oxygen, pH, and ammonia conditions, and 
as FERC (2007) concluded these downstream conditions would be improved in the absence of 
the dams.   

In addition, based on evaluation of numerous algal and toxin data sets from a variety of  Federal, 
State, and Native American agencies, as well as PacifiCorp, the change from a riverine to the 
reservoir environments created by Copco and Iron Gate Dams clearly provides ideal growing 
conditions for toxigenic MSAE (that would not otherwise occur in the river reach currently 
occupied by the reservoirs) and subsequent transport to the Klamath River downstream.  
Moreover, observed levels of MSAE and microcystin toxin frequently exceed public health 
thresholds by 10-1000 times, and bioaccumulation of toxin in freshwater organisms indicates 
that consumption of such organisms would exceed established public health advisory values.   
Thus, clear causal links between PacifiCorp’s Copco and Iron Gate projects and contribution to 
poor water quality and input of toxins are demonstrated.   
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The Klamath River watershed once produced
large runs of Chinook salmon (Oncorhynchus
tshawytscha) and steelhead (Oncorhynchus mykiss)
and also supported significant runs of other anadro-
mous fish, including coho salmon (Oncorhynchus
kisutch), green sturgeon (Acipenser medirostris), eula-
chon (Thaleichthys pacificus), coastal cutthroat trout
(Oncorhynchus clarki clarki), and Pacific lamprey
(Lampetra tridentata). One estimate (Radtke, pers.
comm. cited in Gresh et al. 2000) put the historical
range of salmon abundance for the Klamath-Trinity

River system at 650,000–1 million fish. These runs
contributed to substantial commercial, recreational,
subsistence, and Tribal harvests (Snyder 1931; Lane
and Lane Associates 1981; USDI 1985; USFWS
1991; Gresh et al. 2000). In particular, the Upper
Klamath River above Iron Gate Dam once supported
the spawning and rearing of large populations of
anadromous salmon and steelhead (Lane and Lane
Associates 1981; FERC 1990). 

The first impassable barrier to anadromous fish
on the mainstem Klamath River was Copco 1 Dam,

Distribution of Anadromous Fishes 
in the Upper Klamath River Watershed
Prior to Hydropower Dams—
A Synthesis of the Historical Evidence
Knowledge of the historical distribution of anadromous fish is important to guide man-
agement decisions regarding the Klamath River including ongoing restoration and
regional recovery of coho salmon (Oncorhynchus kisutch). Using various sources, we
determined the historical distribution of anadromous fish above Iron Gate Dam.
Evidence for the largest, most utilized species, Chinook salmon (Oncorhynchus
tshawytscha), was available from multiple sources and clearly showed that this species
historically migrated upstream into tributaries of Upper Klamath Lake. Available infor-
mation indicates that the distribution of steelhead (Oncorhynchus mykiss) extended to
the Klamath Upper Basin as well. Coho salmon and anadromous lamprey (Lampetra tri-
dentata) likely were distributed upstream at least to the vicinity of Spencer Creek. A
population of anadromous sockeye salmon (Oncorhynchus nerka) may have occurred
historically above Iron Gate Dam. Green sturgeon (Acipenser medirostris), chum salmon
(Oncorhynchus keta), pink salmon (Oncorhynchus gorbuscha), coastal cutthroat trout
(Oncorhynchus clarki clarki), and eulachon (Thaleichthys pacificus) were restricted to
the Klamath River well below Iron Gate Dam. This synthesis of available sources regard-
ing the historical extent of these species’ upstream distribution provides key
information necessary to guide management and habitat restoration efforts.
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Introduction

Gatschet’s statement is that salmon ascend the Klamath river twice a year, in June and again
in autumn. This is in agreement with my information, that the run comes in the middlefinger
month [sic], May–June, and that the large fish run in the fall...They ascend all the rivers
leading from Klamath lake (save the Wood river, according to Ball), going as far up the
Sprague river as Yainax, but are stopped by the falls below the outlet to Klamath marsh.

—Spier (1930)

Parties coming in from Keno state that the run of salmon in the Klamath River this year is
the heaviest it has [sic] ever known. There are millions of the fish below the falls near Keno,
and it is said that a man with a gaff could easily land a hundred of the salmon in an hour, in
fact they could be caught as fast as a man could pull them in…There is a natural rock dam
across the river below Keno, which it [sic] is almost impossible for the fish to get over. In
their effort to do so thousands of fine salmon are so bruised and spotted by the rocks that they
become worthless. There is no spawning ground until they reach the Upper Lake as the river
at this point is very swift and rocky.

—Front page article titled: 
“Millions of Salmon—Cannot Reach Lake on Account Rocks (sic) in River at Keno”

Klamath Falls Evening Herald (24 September 1908)

John B. Hamilton
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completed in 1918 (followed by Copco 2 Dam in
1925 and Iron Gate Dam in 1962; Figure 1). Prior to
dam construction, anadromous fish runs accessed
spawning, incubation, and rearing habitat in about
970 km (600 miles) of river and stream channel
above the site of Iron Gate Dam. This dam, at river
kilometer 307 (river mile 190; Photo 1), is the cur-
rent limit of upstream passage. The Long Range Plan
for the Klamath River Basin Conservation Area
Fishery Restoration Program (USFWS 1991) identi-
fied the lack of passage beyond Iron Gate Dam as a
significant impact to the Klamath River anadromous
fishery. At present, significant un-utilized anadro-
mous fish habitat exists upstream of Iron Gate Dam
(Fortune et al. 1966; Chapman 1981; NRC 2003;
Huntington 2004). The Klamath Hydroelectric
Project operating license expires in 2006 and the
relicensing process is currently under way. 

Need for Information on 
the Upstream Extent of
Anadromous Fish Distribution

Knowledge of the presence and the historical
extent of the upstream distribution for anadromous
species on the Klamath River is important for
restoration planning and future management deci-
sion-making. Public Law 99-552, the Klamath River
Basin Fishery Resources Restoration Act (Klamath
Act), was adopted by Congress on 27 October 1986,
for the purpose of authorizing a 20-year federal-state
cooperative Klamath River Basin Conservation
Area Restoration Program for the rebuilding of the
river’s fishery resources to optimal levels. Among
other charges, the Klamath Act directs the Secretary
of Interior to improve and restore Klamath River
habitats and promote access to blocked habitats, to
rehabilitate problem watersheds, to reduce negative
impacts on fish and fish habitats, and to improve
upstream and downstream migration by removing
obstacles and providing facilities for avoiding obsta-
cles.

In addition to the Klamath Act, the Department
of the Interior and the Department of Commerce are
authorized to protect and restore anadromous fish
and their habitats under several authorities including
the Federal Power Act (through the requirement of
mandatory fishway prescription under Section 18 of
the act). Other authorities include the Endangered
Species Act; federal Tribal Trust responsibilities;
Pacific Coast Salmon Plan; Magnuson-Stevens
Fishery Conservation and Management Act (which
incorporates delineation of “essential fish habitat”);
Sikes Act, Title II; the Fish and Wildlife
Coordination Act; the Wild and Scenic Rivers Act;
the National Historic Preservation Act; Federal
Lands Protection and Management Act; Northwest
Forest Plan; and various policies and initiatives of
the U.S. Bureau of Land Management, U.S. Forest
Service, the National Park Service, NOAA Fisheries

and the U.S. Fish and Wildlife Service (USFWS).
The states of Oregon and California also have signif-
icant regulatory authorities and responsibilities
related to hydropower relicensing and the recovery
of listed species. 

These authorities provide a basis for restoration of
native anadromous fish to their historical habitats.
However, there have been persistent questions
regarding whether anadromous fish occurred histori-
cally above Iron Gate Dam. Thus, prior to
implementing anadromous fish restoration and the
design of potential fishways that would be species
specific, it is important to evaluate the evidence
regarding which native anadromous species were
present historically above Iron Gate Dam and deter-
mine the extent of their upstream distribution.

Methods

We summarize existing information regarding
both the recorded historical (tens to thousands of
years) presence and, more specifically, the upstream
extent of the distribution
of native anadromous fish
in the Klamath River,
based upon photos, histor-
ical documents, logical
reasoning, and other avail-
able information. A
distinction was made
between presence and the
extent of upstream distri-
bution because, for some
species, there was clear
evidence for presence in
general terms, but only
vague information on their farthest upstream distri-
bution. When reliable information on the extent of
upstream distribution was available, it was important
to include this level of certainty for consideration
during relicensing and anadromous fish restoration.
The presence of species above one dam, but not
another, has implications for relicensing. 

In this article, references to the Klamath Upper
Basin include the Klamath River watershed
upstream from and including the section of the
Klamath River known as Link River. (Link River
Dam, as shown in Figure 1, is on this short reach of
the mainstem Klamath River immediately below
Upper Klamath Lake). 

Photos

We reviewed historical photo collections of the
Klamath County Museum and Klamath Historical
Society for documentation of anadromous fish above
Iron Gate Dam. We assumed that captions on pho-
tos correctly identified the taxa, locations, and dates.
The photos used here were taken in the vicinity of
Klamath Falls and adjacent Link River.
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Photo 1. Iron Gate Dam has
no fish passage facilities.
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Documents and Reports

We reviewed published and unpublished fisheries,
archeological, and ethnographic reports on the distri-
bution and presence of anadromous fish in the
Klamath River watershed. For a given reference we
generally cited only the farthest upstream occurrence
of a species in the Klamath River and/or its tributaries.
When documents identified fish as only salmon, we
assumed they were Chinook salmon. While ethno-
graphic (Gatschet 1890; Spier 1930; Kroeber and
Barrett 1960) and archaeological (Cressman et al.
1956) sources are cited, other reports from these disci-
plines may well contain additional documentation not
specifically referenced in this paper. Fortune et al.
(1966) referenced numerous articles from Klamath
Falls newspapers regarding historical accounts of
salmon above the current location of Iron Gate Dam.
Of these, we have included only one (Klamath Falls
Evening Herald 1908). 

Personal Communications

We did not reference personal communications
that included questionable identifications of species
unless the communication included other supporting
facts that would corroborate the identification of
that species. For example, we discounted the identi-
fication of chum salmon (Oncorhynchus keta), coho
salmon, and steelhead trout in the vicinity of
Agency Lake and the Wood River, but included the
reference to Chinook salmon because other informa-
tion communicated on the size of these fish
supported that identification. 

Personal communications cited in Lane and Lane
Associates (1981) regarding the presence of salmon in
the Williamson and Sprague rivers were very numer-
ous and we recommend that interested parties refer to
this citation. We did not reference these personal com-
munications individually here. When personal
communications cited therein provided key informa-
tion on presence or farthest upstream distribution of a
species not cited elsewhere, we referenced Lane and
Lane Associates (1981). 

Figure 1. Extent of upstream distribution for anadromous fish in the Klamath River and tributaries based upon references in Table 1 (locations for
citations are approximate).
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Logical Reasoning

For Pacific lamprey and coho salmon we combined
existing evidence with logical reasoning for a determi-
nation of the extent of upstream distribution of these
species in the Klamath River watershed. This reason-
ing was partly based on the occurrence of the same
species east of the Cascade Range in the Columbia
River Basin. While we believe this reasoning is valid,
we acknowledge that it does not have the same level of
certainty as photographs, documents, reports, or per-
sonal communications for a specific determination of
the limit of upstream distribution. 

Results and Discussion

Table 1 summarizes sources of evidence for the
historical distribution of Chinook salmon, steel-
head, coho salmon, and Pacific lamprey above Iron
Gate Dam on the Klamath River. Figure 1 is the cor-
responding map showing the locations cited for
each species. 

Evidence for the largest, most utilized species,
Chinook salmon, was available from the greatest vari-
ety of sources and provided the highest level of
certainty. Less information was available for the other
three species. Nevertheless, there was substantial
information and reasoning to determine that steel-
head historically migrated to the Klamath Upper
Basin and that the distribution of coho salmon and

Pacific lamprey extended above Iron Gate Dam. More
detailed information on our evaluation of sources and
the presence and farthest upstream distribution is dis-
cussed below. 

Chinook Salmon

Presence—Information cited here that provides
evidence for the presence of Chinook salmon above
the current site of Iron Gate Dam includes 2 historical
photographs, 14 documents or reports, and 1 personal
communication. Numerous other personal communi-
cations, testimony, and newspaper articles
documenting the presence of Chinook salmon are ref-
erenced in Fortune et al. (1966) and Lane and Lane
Associates (1981). We found one report that stated
there was not enough information to conclude that
Chinook salmon accessed tributaries of Upper
Klamath Lake. 

Chinook salmon spawned in Jenny Creek (Coots
1962; Fortune et al. 1966) and Fall Creek (Wales and
Coots 1954; Coots 1957; Coots 1962; Fortune et al.
1966) prior to the construction of Iron Gate Dam. An
interview with long-term resident of the area, W. G.
Hoover, provided information on large concentrations
of fall-run king salmon in Shovel Creek and on spawn-
ing that might have occurred near Shovel Creek in the
mainstem Klamath River (Coots 1965). Hoover also
noted that the river near the “Frame Ranch” was a
favorite salmon spearing site and a potential spawning
area (Coots 1965). Hoover was undoubtedly referring
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Table 1. Documentation for pre-impoundment presence and extent of upstream distribution for anadromous fish in the Klamath River above Iron Gate Dam.

Source Species

Chinook (■ ) Steelhead (▲) Coho (● ) Pacific Lamprey (❑❑ )

Photos of historical
presence above Iron
Gate Dam

(A) Klamath County Historical 
Society Photo, Photo 2 (1860)

(B) Klamath County Historical 
Society, Photo 3 (1891)

Documents/reports/
other evidence

(C) Gatschet (1890)
(D) Spier (1930) 
(E) Wales and Coots (1954)
(F) Cressman (1956)
(G) Coots (1957)
(H) Kroeber and Barrett (1960)
(I) Coots (1962) 
(J) Coots (1965)
(K) Fortune et al. (1966)
(L) Lane and Lane Associates (1981)
(M)Nehlsen et al. (1991)
(N) BLM et al. (1995) 
(O) Thurow et al. (1997)
(P) Moyle (2002)

(A) Wright (1954)
(B) Coots (1957)
(C) Kroeber and Barrett (1960)
(D) Coots (1962)
(E) King et al. (1977) 
(F) Fortune et al. (1966)
(G) Lane and Lane Associates (1981)
(H) Nehlsen et al. (1991)
(I) BLM et al. (1995) 
(J) Thurow et al. (1997)
(K) Moyle (2002)

(A) Coots (1957)
(B) Coots (1962)
(C) CDWR (1964) 
(D) NMFS (1997) 
(E) IMST (2003)

(A) Coots (1957)
(B) Kroeber and Barrett (1960)

Personal
communications

(Q) Scarber (2004) (L) Maria (2003) (F) Bulfinch (2002)

Logical reasoning X X

Italics = published literature. Reference identification letters correspond to symbols (■, ▲, ●, and ❑❑ ) showing approximate locations cited for each
species (Figure 1). 
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to the “Frain Ranch” reach of the Klamath River,
which is immediately upstream of the Caldera reach
(Figure 1). BLM et al. (1995) referred to accounts of
fall-run salmon in Spencer Creek and contained a
photo taken prior to 1917 showing a Chinook salmon
caught at the confluence of Spencer Creek and the
Klamath River. 

Two historical photographs document the pres-
ence of Chinook salmon at Link River. The Klamath
County Historical Society provided these photos,
dated 1860 and 1891, showing fishermen with their
catch of salmon at Link River (Photos 2 and 3; Photo
2 is dated 1860 but may have been taken later in the
nineteenth century; Judith Hassen, Klamath County
Museum, pers. comm.). Fortune et al. (1966)
reported that C. E. Bond, professor of fisheries at
Oregon State University, examined a historical photo
of salmonids from the Klamath Upper Basin and pos-
itively identified at least one fish as a Chinook
salmon. We believe this photo may have been Photo
3 because it was available to the author and is the best
known photo from the Klamath Upper Basin with a
“salmon fishing” caption. The other three fish shown
in this photo are clearly salmonids and likely were
Chinook salmon as well.

In a footnote, Snyder (1931) referred to inter-
views he conducted with fishermen and long-time
residents of the Klamath Lake region to learn of the
past salmon runs. He reported that “testimony was
conflicting and the lack of ability on the part of those
offering information to distinguish between even
trout and salmon was so evident, that no satisfactory
opinion could be formed as to whether king salmon
ever entered Williamson River and the smaller tribu-
taries of the lake. However, this may be, large
numbers of salmon annually passed the point where
Copco Dam is now located.” No information is pro-
vided in Snyder (1931) regarding the number of
interviews or the effort made to interview fishermen
and long-time residents. 

In contrast, we found numerous historical
accounts and fisheries reports referring to the presence
of salmon in the tributaries to Upper Klamath Lake,
in particular, the Williamson and Sprague rivers.
Cressman et al. (1956) reported archeological evi-
dence of salmon bones from the Kawumkan midden
on the Sprague River (Figure 1), leading him to con-
clude that salmon passed the falls at the south end of
Upper Klamath Lake. Lane and Lane Associates
(1981) provided multiple accounts of the presence of
anadromous salmonids and fishing in Sprague and
Williamson rivers. This report was done under con-
tract for the Bureau of Indian Affairs in the 1980s.
Interviews were included in Lane and Lane Associates
(1981) to ensure that a record of anadromous fish
presence and the fishery on the Tribal reservation in
the Klamath Upper Basin was maintained. In excerpts
from 50 interviews, conducted in the 1940s, members
of the Klamath Tribe and older non-Indian settlers in
the region provided accounts of numerous salmon

fishing locations on the Sprague River, the
Williamson River, Upper Klamath Lake, and Spencer
Creek. These accounts made a distinction between
salmon and trout. In many instances the interviews in
the document provided details on the weights of fish
that indicated they could only be Chinook salmon.

One of the earliest references in Lane and Lane
Associates (1981) is to the explorer Fremont’s visit to
the outlet of Upper Klamath Lake in May of 1846 and
his observation of great numbers of salmon coming up
the river to the lake. Most likely these would have
been spring-run Chinook. Kroeber and Barrett (1960)
stated that salmon ran up the Klamath into the
Klamath lakes and their tributaries. Gatschet (1890)
and Thurow et al. (1997) included the Klamath Upper
Basin as within the range of Chinook salmon at the
time of European settlement. Nehlsen et al. (1991)
and Moyle (2002) referred to historical occurrences of
fall, spring, and summer races of Chinook salmon in
the Sprague, Williamson, and Wood rivers in the
Klamath Upper Basin. Their accounts are similar to
those of Fortune et al. (1966) and Lane and Lane
Associates (1981) for the Sprague and Williamson
rivers. For the Wood River, Nehlsen et al. (1991) and
Moyle (2002) both state that Chinook salmon histor-
ically used this drainage. While one reference states
that salmon did not go up the Wood River (cited in
Spier 1930), an account of Chinook salmon harvest
(Robert Scarber, former Klamath Agency Reservation
resident, pers. comm., 2004) provides specific informa-
tion that Chinook salmon occurred adjacent to and in
the Wood River watershed. The Wood River has and
continues to have suitable water quality and physical
habitat to support anadromous salmonids. Without the
presence of fish passage barriers, salmon undoubtedly
inhabited this watershed. 

Both spring and fall runs were reported above
Upper Klamath Lake by Spier (1930) and Coots
(1962). Fortune et al. (1966) provided reports and
personal interviews that indicated the Sprague River
was the most important salmon spawning stream, on
the basis of testimony he received. According to four
people interviewed by Fortune et al. (1966), salmon
entered the Williamson River in autumn, possibly as
early as August. One person interviewed provided the
observation that, after salmon passed Link River, it
took them five or six days to make their way through
Klamath Lake before they reached the Williamson. 

It is possible that fall-run Chinook reached Upper
Klamath Lake and beyond in only wetter years. The
lower Klamath River fall run (below Iron Gate Dam)
is generally from August to October/November when
flows and depths are often lowest for the year (Myers
et al. 1998). Successful fish passage through the high
gradient Caldera reach for large-bodied, fall-run
Chinook may have been problematic during certain
years. This low water passage difficulty was noted a
short distance upstream at Keno in the Klamath Falls
Evening Herald (1908). Spring-run Chinook salmon,
on the other hand, have a bi-modal run distribution
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that spreads from April to August. The smaller sized,
spring-run Chinook (their average weight was 5 kg or
11 lbs. according to Snyder 1931) encountered higher
spring flows and would have been able to pass the
Caldera reach. However, salmon runs to the Klamath
Upper Basin undoubtedly had a fall-run component as
evidenced by the size of salmon harvested (up to 27 kg
or 60 pounds) and the timing of spawning noted in
Lane and Lane Associates (1981). 

Extent of Upstream Distribution—The extent of
upstream distribution we found for Chinook salmon
is shown in Figure 1. Chinook salmon utilized habitat
in the Sprague River in the vicinity of Bly, Oregon,
and further upstream. Fortune et al. (1966) reported
that Chinook salmon spawned in the mainstem
Sprague River; upstream on the South Fork of the
Sprague above Bly to the headwaters; and on the
North Fork of the Sprague as well (Figure 1). Lane
and Lane Associates (1981) provided several inde-
pendent testimonies that put the farthest upstream
distribution of salmon for the Sprague River in the
vicinity of Bly, Oregon. It should be noted that testi-
monies from Tribal members in Lane and Lane
Associates (1981) were oriented toward harvest of
adult salmon, which was restricted to within the
reservation boundary, also located near Bly. Their
report contained little information on the extent of
anadromous salmonids in the Sprague River
upstream of the reservation boundary. For the
Williamson River, both Spier (1930) and Lane and
Lane Associates (1981) listed the farthest upstream
distribution of salmon as being the falls below the
outlet to Klamath Marsh (Figure 1). 

We note that accounts of Chinook harvest in gen-
eral are based upon fisheries that took place in
locations convenient for harvest, primarily in main-

stem channels, and that the true farthest upstream dis-
tribution was probably above the sites where these
fisheries took place. 

Steelhead

Presence—Information cited here that provides
evidence for the presence of steelhead above the cur-
rent site of Iron Gate Dam includes 11 documents or
reports and 1 personal communication. Other personal
communications regarding steelhead above Iron Gate
Dam are referenced in Lane and Lane Associates
(1981). One report stated there was not enough infor-
mation to conclude that steelhead accessed the
Klamath Upper Basin. 

BLM et al. (1995) includes a photo captioned
“Fishing for steelhead on Spencer Creek…around
1900” from the photo collection of the Anderson
Family, descendents of Hiram Spencer, an early settler
in the Spencer Creek area. Fortune et al. (1966) cited
a brochure from Southern Pacific Railroad, published
in 1911, that referred specifically to the harvest of
steelhead at the mouth of Shovel Creek (Figure 1).
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Photo 3. Gentlemen
display their catch while
salmon fishing on the
rapids of Link River, 1891.

Photo 2.
Link River
salmon
“fishing”
around
1860. Site
of present
Klamath
Falls. 
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Extent of Upstream Distribution—The extent of
upstream distribution we found for steelhead is shown
in Figure 1. California Department of Fish and Game
(CDFG) files include records of steelhead spawning in
Camp Creek up to 1.6 km (one mile) upstream from
the California state line, in at least one Camp Creek
tributary approximately 0.8 km (0.5 mile) downstream
from the California state line, and in nearby Scotch
Creek (Dennis Maria, CDFG, pers. comm.). Wright
(1954) and King et al. (1977) also reported that steel-
head spawned in Camp Creek prior to the construction
of Iron Gate Dam. 

Coots (1957, 1962) discussed steelhead in Fall
Creek. According to Puckett et al. (1966), steelhead
were present as far upstream as Link River, but their
presence above Upper Klamath Lake could not be doc-
umented. However, Kroeber and Barrett (1960),
Nehlsen et al. (1991), Lane and Lane Associates
(1981), Thurow et al. (1997), and Moyle (2002) all
refer to steelhead accessing the Klamath Upper Basin.
Fortune et al. (1966) states that due to the difficulty in
differentiating steelhead from large rainbow trout (or
redband trout, Oncorhynchus mykiss irideus), accurate
information on the history of steelhead migrations in
the Klamath Upper Basin was impossible to obtain.
However, Fortune et al. (1966) also stated that there
was enough agreement from interviews conducted to
derive some general information. Included in this gen-
eral information were accounts of steelhead in the
Wood, Sprague, and Williamson rivers. 

Generally, in watersheds where both Chinook
salmon and steelhead are present, the range of steel-
head is the same if not greater. The reports above, the
overlapping distribution for the two species in most
watersheds, and the fact that Chinook salmon were
present in the Klamath Upper Basin are substantial evi-
dence that steelhead were also present in tributaries to
Upper Klamath Lake. 

Coho Salmon

Presence—Information cited here that provides
evidence for the presence of coho salmon above the
current site of Iron Gate Dam includes five documents
or reports and one personal communication. Snyder
(1931) stated that “[s]ilver salmon are said to migrate to
the headwaters of the Klamath to spawn. Nothing def-
inite was learned about them from this inquiry because
most people are unable to distinguish them.” At the
time, he said there was little interest in coho because
Chinook salmon were so much larger and more abun-
dant. Fortune et al. (1966) did not discuss coho salmon.
However, Coots (1957, 1962) and the California
Department of Water Resources (1964) reported that
coho salmon spawned in Fall Creek, which now flows
into Iron Gate Reservoir. Prior to construction of Iron
Gate Dam, the confluence of Jenny Creek with the
main stem Klamath River was well known by fishing
guides as one of the best places in the upper river to fish
for coho (Table 1 and Figure 1; Kent Bulfinch, Klamath
River Basin Task Force representative, pers. comm.).

In 1911, 881 female coho were captured at the
Klamathon Racks egg-taking facility about 8 km down-
stream from the current Iron Gate Dam site (CDFG
2002). Coho salmon are generally tributary spawners,
and the only sizable tributary between the Klamathon
Racks area and Iron Gate Dam is Bogus Creek. It is
unlikely that all these spawning fish would have been
destined for Bogus Creek and probable that a signifi-
cant portion of the return was destined for tributaries
above the current site of Iron Gate Dam. NOAA
Fisheries estimated that within the Klamath River
Basin, the construction of Iron Gate Dam blocked
access to approximately 48 km (30 miles) of mainstem
habitat, about 8% of the historical coho salmon habitat
in the entire Klamath River Basin (NMFS 1997).

Extent of Upstream Distribution—The NOAA
Fisheries estimate of the loss of approximately 48 km
(30 miles) of mainstem coho salmon habitat above Iron
Gate Dam would put the species’ upper distribution in
the vicinity of the J. C. Boyle powerhouse (Table 1 and
Figure 1; NMFS 1997). Another report put the histori-
cal occurrence of coho salmon in the Klamath River as
far upstream as the mouth of Lower Klamath Lake
(IMST 2003). However, the report by Moyle (2002)
stating that coho salmon once ascended the Klamath
River and its tributaries at least as far upstream as
Klamath Falls, Oregon, is an error resulting from the
author’s imprecise use of zoogeographic boundaries
(Peter Moyle, University of California Davis, pers.
comm.). To the best of his knowledge, there are no
records of coho in the Klamath Upper Basin. 

Given this information about the distribution of
coho salmon in the mainstem Klamath River, the fact
that coho are generally tributary spawners, our knowl-
edge of their rearing and spawning habitat, and the
characteristics of various Klamath River tributaries, we
conclude that coho salmon would have used Spencer
Creek, a medium-sized, low-gradient tributary, with
suitable spawning habitat. Side channel and beaver
pond areas in Spencer Creek would also have provided
rearing habitat for this species. Thus, we reason that the
farthest upstream distribution of coho salmon likely
extended at least to this vicinity. 

Anadromous Pacific Lamprey

Presence—We found two documents, but no
personal communications, that provided evidence
for the presence of Pacific lamprey above the cur-
rent site of Iron Gate Dam. Coots (1957) reported
that Lampetra tridentata entered Fall Creek, which
now flows into Iron Gate Reservoir. Literature refer-
ences to Pacific lamprey in the Klamath Upper
Basin prior to the construction of downstream dams
(Gilbert 1898; Evermann and Meek 1897) may
have applied to a resident, non-anadromous taxon
of uncertain systematic status (Stewart Reid,
USFWS, pers. comm. 2004). Gilbert (1898)
reported a “young” specimen that measured 26 cm
in length. Lampreys of this size correspond with the
larger lamprey taxon still encountered in Upper
Klamath Lake, but are considerably smaller than



anadromous adults in the Klamath River (Kan 1975; Lorion et al.
2000). The current lamprey taxon in Upper Klamath Lake was
recognized as a distinct subspecies of L. tridentata by Kan (1975)
in his unpublished dissertation, and as “non-anadromous” L. tri-
dentata in Lorion et al. (2000) due to the lack of a formal
systematic revision of the Klamath lampreys. Mitochondrial
DNA analysis has shown no evidence of contemporary anadro-
mous Pacific lamprey populations in the Klamath Upper Basin or
Spencer Creek (Lorion et al. 2000; Margaret Docker, Great Lakes
Institute for Environmental Research, pers. comm. 2004). 

This taxonomic confusion would have made it difficult to dis-
tinguish anadromous Pacific lamprey from resident taxa.
However, anadromous Pacific lamprey currently occur through-
out the mainstem and principal tributaries of the lower Klamath
River and fish fauna are generally considered to be similar
throughout the mainstem Klamath River upstream to Spencer
Creek. Historically, there were no physical barriers that would
have prevented anadromous lampreys from migrating above Iron
Gate Dam (Stewart Reid, USFWS, pers. comm.).

Extent of Upstream Distribution—Kroeber and Barrett
(1960) reported that Pacific lamprey ascended to the Klamath
Lakes, based on the accounts of Native Americans (Table 1,
Figure 1). While the difficulty in distinguishing anadromous
Pacific lamprey from Klamath Upper Basin resident lamprey taxa
brings this account into question, we note that the historical dis-
tribution of Pacific lamprey in the Columbia and Snake rivers was
coincident wherever salmon occurred (Simpson and Wallace
1978). Wydoski and Whitney (2003) stated that Pacific lampreys
occur long distances inland in the Columbia and Yakima river
systems. Pacific lamprey still migrate well upstream to at least the
Snake River (Christopher Claire, Idaho Department of Fish and
Game, pers. comm.) and Idaho’s Clearwater River drainage
(Cochnauer and Claire 2002). Current limits to the distribution
of Pacific lampreys in the Columbia River system are at Chief
Joseph Dam on the mainstem Columbia and Hells Canyon Dam
on the Snake River (Close et al. 1995). Both of these dams are
well over 800 km (500 miles) upstream from the ocean and
Pacific lamprey distribution may have extended further upstream
prior to the construction of these dams, which have no fish pas-
sage facilities. On the Willamette River, Pacific lamprey were
historically able to pass upstream at Willamette Falls with winter
steelhead and Chinook salmon (USDI 2003).

The extent of Pacific lamprey migrations in other coastal
rivers, their general congruence with anadromous salmonid dis-
tributions, the historical absence of lamprey passage barriers in
the mainstem Klamath River, and the homogeneity of the lower
Klamath River fish fauna throughout the mainstem Klamath
upstream to Spencer Creek suggest that, historically, anadromous
Pacific lamprey would likely have migrated up the Klamath River
past where Iron Gate Dam now exists and that their upstream dis-
tribution extended to at least Spencer Creek. 

Other Anadromous Species

Sockeye Salmon— There is some evidence that a run of sock-
eye salmon may have occurred in the Klamath River above the
current location of Iron Gate Dam. The southernmost distribu-
tion of sockeye (Oncorhynchus nerka) in North America is
recorded as the Klamath River (Jordan and Evermann 1896;
Scott and Crossman 1973). Cobb (1930) reported that 20 sock-
eye were taken in the Klamath River in the autumn of 1915.

Sockeye salmon require a lake for rearing. The only potential lake
rearing habitat in the Klamath River system accessible to anadro-
mous fish would have been Upper Klamath Lake, Lower Klamath
Lake, or Buck Lake (in the upper reaches of Spencer Creek before
being drained, Figure 1). Lower Klamath Lake was probably too
shallow to provide suitable rearing habitat for sockeye salmon,
but some authors (Fry 1973; Behnke 1987) believe that a small
run of sockeye may have occurred to Upper Klamath Lake, until
eliminated by dams. However, Snyder (1931) reported that no
evidence substantiated the statement of Jordan and Evermann
(1896) that sockeye salmon occur in the Klamath River, and
Moyle (2002) stated that individual anadromous sockeye found in
streams south of the Columbia system are probably non-spawning
strays or kokanee (the landlocked form of sockeye) that went out
to sea. At any rate, if anadromous sockeye were present histori-
cally, they have been extirpated. 

It is notable that kokanee salmon currently are observed in
Upper Klamath Lake (Logan and Markle 1993), especially in
springs on the west side of the lake (Bill Tinniswood, ODFW,
pers. comm.). These are believed to be fish that have drifted
downstream from the Four Mile Lake population, introduced in
the 1950s or before (Bill Tinniswood, ODFW, pers. comm.; Roger
Smith, ODFW, pers. comm.).

Green Sturgeon—To the best of our knowledge there is no
evidence for the distribution of native sturgeon above the current
location of Iron Gate Dam. Chuck Tracy (ODFW, pers. comm.)
stated that the upstream limit of distribution appears to be Ishi-
Pishi Falls (near the confluence of the Klamath River and the
Salmon River) on the Klamath River. Moyle (2002) mentioned a
green sturgeon spawning site in the Klamath River approximately
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208 km (129 miles) below Iron Gate Dam. Sturgeon are known
to spawn in the Salmon River, a tributary to the lower Klamath
River, which flows into the Klamath River about 201 km (124
miles) below Iron Gate Dam. Kroeber and Barrett (1960) put the
upstream-most distribution of sturgeon in the same vicinity.
While some green sturgeon may presently migrate beyond the
confluence of the Salmon and Klamath rivers, they are the excep-
tion rather than the rule (Tom Shaw, USFWS, pers. comm.). 

Gilbert (1898) reported that green sturgeon were not observed
in Upper Klamath Lake. The current small population of stur-
geon in Upper Klamath Lake is derived from white sturgeon
(Acipenser transmontanus) introduced in 1956 (ODFW 1997).

Eulachon—To the best of our knowledge there is no evidence
of the distribution of eulachon above the current location of Iron
Gate Dam. Eulachon are usually restricted to spawning in lower
river reaches (Scott and Crossman 1973). Accounts of Yurok
Tribal elders indicate that eulachon utilized the lower Klamath
River for spawning at least as far upstream as 40 km (river mile 25;
Larson and Belchik 1998). Historically abundant, they may now
be extirpated in the Klamath River (Larson and Belchik 1998). 

Cutthroat Trout—Typically, coastal cutthroat do not occur
more than about 160 km (100 miles) from the coast (Behnke
1992). There are no accounts of cutthroat in the Klamath Upper
Basin. Considering the multiple life history strategies cutthroat
exhibit, had they been present above Iron Gate Dam historically,
there would likely be resident populations in the upper basin or
other tributaries above the dam. 

Chum Salmon—To the best of our knowledge there is no evi-
dence for the distribution of chum salmon, above the current

location of Iron Gate Dam. The distribution of chum salmon is
generally limited to lower river reaches (Scott and Crossman
1973). Small runs of this species still maintain themselves in the
lower Klamath River (Moyle 2002). 

In some historical accounts there are references to dog salmon
in the Upper Klamath River Basin. Dog salmon is a common ref-
erence used for chum salmon in the Pacific Northwest and
Alaska. However, the common name dog salmon was also applied
to Chinook salmon in the Klamath River in early accounts
(Snyder 1931; Lane and Lane Associates 1981). Hence, there
may have been confusion as to the upstream distribution of chum
salmon in the Klamath River. 

Pink Salmon—To the best of our knowledge there is no evi-
dence for the distribution of pink salmon (Onchorynchus
gorbuscha) above the current location of Iron Gate Dam. The dis-
tribution of pink salmon is generally limited to lower river reaches
(Scott and Crossman 1973). Small numbers of pink salmon have
been reported in the lower Klamath River (Moyle 2002).

Conclusions

We found numerous sources of information regarding the
occurrence of Chinook salmon, steelhead, coho salmon, and
Pacific lamprey above the current location of Iron Gate Dam on
the Klamath River. We are not aware of any credible reports that
these species did not migrate beyond this point. For Chinook
salmon and steelhead, we found one report for each species stating
there was not enough information to say definitively they
migrated into the Klamath Upper Basin. In contrast, we found
several lines of evidence that clearly showed that Chinook salmon
historically migrated to the Klamath Upper Basin. A determina-
tion of the upstream extent of distribution for steelhead, coho
salmon, and Pacific lamprey was more difficult. However, avail-
able documentation indicates that steelhead accessed habitat in
the tributaries of Upper Klamath Lake as well. Pacific lamprey
probably accessed habitat upstream at least to Spencer Creek and
possibly beyond, as did coho salmon. There is limited evidence
that a small run of sockeye salmon may have accessed habitat in
Upper Klamath Lake or Buck Lake. Green sturgeon distribution
extended upstream to the vicinity of the Salmon River in the mid-
Klamath River portion of the watershed. Chum salmon, pink
salmon, eulachon, and cutthroat trout were limited to the lower
Klamath River, well below the current location of Iron Gate Dam.
This documentation resolves a great deal of the uncertainty
regarding which species were present above Iron Gate Dam and
the extent of their upstream distribution, both key to realizing
fisheries restoration opportunities. 
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Estimates of Pre-Development  
Klamath River Salmon Run Size 

Historically, salmon were an important food source and cultural symbol for the Indian tribes of 
California. “It’s been a part of the culture, the religion and the diet for thousands of years,” said Mike 
Orcutt, director of the fisheries department for the Hoopa Valley Tribe along the Trinity River. “The 
salmon runs were dependable and dried salmon provided food for the winter.”1

The California Department of Fish and Game (CDFG) first set the Klamath Basin fall run chinook 
spawning escapement goal at 115,000 in 1978. This rebuilding goal is based on Klamath Basin 
escapement estimates for the early 1960s and includes 97,500 natural and 17,500 hatchery spawners.

 However, virtually no 
reliable data exists concerning the magnitude of historic Native American harvest levels on the Klamath 
and Trinity Rivers. 

2 The 
PFMC later adopted this goal, which however has never been met.3   By 1983, the goal was modified 
downward to include a "rebuilding schedule" whose first step, to be in place for four years, was a goal of 
68,900 spawners, with the 115,000 goal to be in place by 1995.4

Coho runs from the North coast numbered about 150,000 annually in the 1940’s decade, while 
steelhead runs were estimated to be about 300,000.

 Soon into the rebuilding plan it became 
obvious, however, that even though these goals were only a small fraction of the original run size that 
they still could not be met within the present seriously degraded state of inland habitat. Therefore, in 1986 
and long before any of these goals could be met, a whole new methodology was introduced by which the 
fishery itself was to be managed.  Nevertheless these remain the “official” rebuilding goals for salmon in 
the basin. 

5

                                                 
1. “California’s Chinook Salmon:  Upstream Battle to Restore the Resource,” Water Education Foundation, Western 
Water, November/December 1992. 
2. Boydstun, L.B., “Draft Evaluation of Klamath River Fall Chinook Escapement Options,” Memorandum, 
September 8, 1988, California Fish and Game. 
3.   An Assessment of the Current Carrying Capacity of the Klamath River Basin for Adult Fall Chinook  
      Salmon,  Hubbell and Boydstun, CDFG, Sept. 1985. 
4.  Ibid., see also Final Framework Amendment for Managing the Ocean Salmon Fisheries..., PFMC,   
    October 1984, p. 3-20. 
5. “An Environmental Tragedy:  Report on California Salmon and Steelhead Trout,” State of California, California 
Department of Fish and Game, March 15, 1971. 

 Since no other information is available on coho and 
steelhead, a factor of 50 percent harvest rate is used in our calculations as an estimate of what would be 
potentially available. Thus the estimate is that the Klamath River could have supported harvests of up to 
75,000 coho and 150,000 steelhead at that time. 

For purposes of analysis some assumptions needed to be made about species/run composition of the 
chinook salmon harvested, since their economic value varies by species/run. Species of harvested chinook 
are thus assumed to be in the same proportion as in the Sacramento system (i.e. 5% late fall, 10% winter, 
37% spring and 48% fall). 



There are no generally accepted estimates of pre-development salmon run sizes for California rivers 
except for the Fisher estimates of Central Valley stocks.6

 

Table 1 
Comparison Between Three River Systems:  Columbia River, Sacramento/San Joaquin System, and Klamath River, 
in Terms of Total Square Area, Salmon Habitat Miles, Best Estimate of Historical Harvests, and Present Escapement 
 

 For the Columbia River study, the Northwest 
Power Planning Council made its estimates based on review of habitat and on historical catch records. 
However, using the number of square miles in a basin as a factor and interpolating production numbers 
from similar basins where data is more complete, it is possible to arrive at workable estimates of pre-
development runs of up to 4 million fish in the Sacramento/San Joaquin system and 1.1 million in the 
Klamath system (Table 1). These are the figures assumed for purposes of our analysis. 

 Total Salmon 

Habitat Land  

Area in Basin 

 

Pre-

Development 

Habitat Stream 

Miles 

Historic Record 

Harvests  

(No. of Fish) 

Estimated Pre-

Development 

Runs 

 

 

Escapement  

Goal 

Columbia 

River System 

163,000 sq. miles 

to 260,000 sq. 

miles /1 

14,666 miles of 

stream /1 

3 to 3.6 /4,           

record canning 

pack 630,000   

cases, about 40 

million pounds 

10–16 million 

fish 

varies for stocks in 

the Columbia 

Sacramento/ 

San Joaquin 

System 

38,340 sq. miles 

/2 

6,000 miles of 

stream /3 

12 million pounds 

/5, average 5 

million pounds 

from 1873–1910 

1.95 million /6 

to 4.0 million 

fish /7 

122,000–180,000 /9 

(mostly hatchery) 

Klamath River 

System 

9,691 sq. miles  no estimates no estimates 0.66 to 1.1 

million fish /8 

97,500 natural, 

17,500 hatchery /10 

 

Notes:              1. Prior to development, over 163,000 square miles of salmon and steelhead habitat existed in the 
Columbia River. (Compilation of Information on Salmon and Steelhead Losses in the Columbia River Basin. Appendix 
D of the 1987 Columbia River Basin Fish and Wildlife Program. Northwest Power Planning Council. Portland, 
Oregon. Page 87.) The Columbia River drains a watershed that is 260,000 square miles. (Bonneville Power 
Administration. “The World’s Biggest Fish Story:  The Columbia River's Salmon.” Backgrounder. July 1987. 
Page 4.) 
  2. John Snyder. California Department of Water Resources. 
   Sacramento = 26,548 square miles 
   San Joaquin = 11,792 square miles 
   Delta = 4,154 square miles 
   Personal communication, January 1996. 
  3. The California Department Fish and Wildlife feels this estimate made in 1928 is too high. (“An 
Environmental Tragedy.” Report on California Salmon and Steelhead Trout. Assembly Concurrent Resolution 
#64/1970 Session. March 1971. California Department of Fish and Game.) 
  4. High years: 
    1892 = 3.3 
    1895 = 3.3 
    1898 = 3.3 
    1911 = 3.1 

                                                 
6. Fisher, Frank W., “Past and Present Status of Central Valley Chinook Salmon,” Conservation Biology, Vol. 8, 

No. 3, September 1994. 



    1918 = 3.6 
    1919 = 3.1 
    1923 = 3.2 
    1924 = 3.1 
    1926 = 3.0 
Radtke, Hans D. and Shannon W. Davis. “Lower Columbia River/Young’s Bay Terminal Fisheries Expansion Project.” 
Salmon For All. January 1996. 
  5. In 1882, the California commercial salmon catch reached its historic peak of 12 million pounds. 
(E.R.G. Pacific, Inc. “The Economic Issues Associated with the Commercial Salmon Fisheries and Limited Entry in 
California.” A Report to the California Commercial Fishing Review Board. October 1986. Page 1.) 
  6. Fisher, Frank. “Past and Present Status of Central Valley Chinook Salmon.” Conservation 
Biology. Volume 8, No. 3. September 1994. 
  7. This estimate is based on the Columbia River Basin land area ratio to Sacramento/San Joaquin 
land area. This may be a high estimate, especially when compared to Frank Fisher’s estimate of 1.95 million fish from 
the Columbia River. 
  8. Based on the land area ratios, the Klamath area could have had a pre-development run size of 
about 0.65 to 1 million fish. 
  9. Includes natural and hatchery fish. (“Review of 1994 Ocean Salmon Fisheries.” Pacific Fishery 
Management Council. Portland, Oregon. 1994. Page 8.) 
  10. Although natural production from the Klamath system includes both spring and fall runs, only 
the dominant fall run is managed by the PFMC. (“Review of 1994 Ocean Salmon Fisheries.” Pacific Fishery 
Management Council. Portland, Oregon. 1994. Page 11.) The escapement goal has been changed to 33%–34% in 
1987 with a floor of 35,000. “Natural” as defined by the California Dept. of Fish and Game is not, however, the same 
as “wild.”  “Natural” as CDFG uses it may include any hatchery-origin fish so long as it is found outside the hatchery 
(see discussion in the body of this report). 

 

Surprisingly, there has been little effort to determine the actual population size of the remaining wild 
salmon runs still left in the Klamath. Thus it is very difficult to determine whether in fact these 
populations are still declining or by how much.  In fact, the current data collection and stock classification 
system used by the California Department of Fish and Game (CDFG) actually obscures this data.  CDFG 
now classifies all fish found in hatcheries as “hatchery fish” regardless of origin.  What is worse, all fish 
that are found outside of hatcheries during any given sample period

This practice blurs and obscures important genetic differences between hatchery stock (often 
imported) and the remnant wild stocks, leads to genetic dilution of the hard-won survival traits of the 
overall wild fish population, and almost completely masks actual wild stock declines.  Since these 
“natural” fish are often confused in the literature with truly indigeneous “wild” stocks, this practice can 
also easily lead to gross over-estimates of native fish populations. This in turn allows grossly inflated 
estimates of the success of agency stock reseeding practices and rosy estimates of the total fish present in 
the system.   

 are classified de facto as “natural 
fish,” again regardless of genetic origin.  It is obvious that some wild fish may stray into hatcheries, but 
more important is the fact that the vast majority of hatchery fish never make it back to their hatchery of 
origin, and thus would (if found anywhere just short of the hatchery) be classified by CDFG as “natural 
fish.”    

However, “natural” fish are not “wild” fish as geneticists define them.  Only a comparison between 
pre-development genetically indigenous wild fish and current genetically indigenous wild fish populations 
gives a meaningful estimate or a true “before and after picture” of the extent of indigenous wild salmon 
stock declines. 

It is clear, though, that the majority of the returning Klamath Basin salmon are now hatchery reared 
fish, rather than wild fish.  However, hatchery fish—unlike their wild counterparts—require the continual 
input of human dollars and energy to generate them, and are thus more costly to society than their wild 



counterparts. Hatchery production costs must first be subtracted to get their net economic value.   These 
costs also vary from year to year depending upon widely fluctuating survival rates. In years of good ocean 
conditions when survival rates are relatively high, hatchery program costs can be amortized over a larger 
number of returning adults. However, in years of very poor ocean conditions (or when other habitat 
factors seriously affect smolt survival) the costs of hatchery production must then be amortized over a 
much smaller number of harvestable fish. 

Hatcheries are used most often to compensate for habitat that for all practical purposes can never be 
restored (as above an impassable dam) as a way to continue to produce at least some fish for sport and 
commercial harvest.   This type of “mitigation hatchery” serves an important economic function.  Without 
mitigation hatcheries there would be nothing coming from many river systems because their native runs 
have long since been destroyed.  However, the belief that hatcheries can adequately and forever substitute 
for salmon genetically adapted for millions of years for survival in the wild may be a false dream.  
Precipitous declines of wild salmon runs throughout the region is fundamentally a biological and social 
problem

While hatcheries play (and should continue to play) an important role in maintaining commercially 
harvestable populations in many areas, hatchery programs should be managed to 

 caused by widespread habitat destruction and the way we misuse our own technology.   

supplement and 
maintain wild runs, not to replace them. Protection and restoration of wild runs puts a limit on land use 
activities which destroy watersheds, and thus imposes a limit on corporate greed. All too often the mere 
existence of a hatchery simply  becomes a politically expedient excuse to avoid protecting wild fish 
habitat at all.7

Also, hatcheries cost money to run.  Even productive hatcheries are now finding it harder to find 
funding in an era of severely declining state and federal budgets.  Hatchery programs can suffer from 
genetic problems, disease, stress on juvenile fish from overcrowding, behavioral problems with hatchery-
reared fish failing to adapt to wild conditions, and many other problems.  Overproduction in some years 
may lead to precipitous declines in both hatchery and wild returns in other years. Also, hatchery programs 
which are run without careful attention to genetic impacts or competition effects on wild salmon 
populations can potentially be devastating to the genetic integrity of wild runs.

 

8

Artificial hatchery production rarely duplicates the high survival rates and genetic adaptability of wild 
fish.  Neither can hatcheries adequately substitute for the loss of natural spawning and rearing habitat.

  

9

                                                 
7.  This report does not attempt to quantify the job base currently being maintained by the existing hatchery 

production programs in the Klamath. Unfortunately, the data available to us will not allow us to make that 
assessment unless a great deal more information about the costs of each of these hatchery programs on a per 
smolt and per returning adult basis is obtained. 

8.  For the most recent criticism of hatchery production programs see the National Research Council report 
“Upstream: Salmon and Society in the Pacific Northwest,” National Academy Press (1996), which concluded 
among other things that: “Despite some successes, hatchery programs have been partly or entirely responsible 
for detrimental effects on some wild runs of salmon.”  For a good summary of all the scientific literature on 
hatchery and supplementation programs generally and the many problems they face, refer to U.S. Dept. of 
Energy, Bonneville Power Administration Technical Report 1990 (September, 1990), “Analysis of Salmon and 
Steelhead Supplementation,” (Document DEO/BP-92663-1). 

  

9.  Destroying in-stream salmon habitat destroys both hatchery and wild fish alike. Once released into the wild, 
hatchery fish use the very same feeding and sheltering habitat as do wild fish. Destroying stream habitat for 



Nor can hatchery production really get fishery management out of the “weak stock management” and 
ESA downward spirals it has gotten itself into, since these problems are based on wild fish which still 
continue to decline. Finally—as a matter of political realism—shrinking agency budgets will mean many 
hatchery programs are likely to be closed simply for lack of funds.   

These and many other factors make ultimate reliance by the fishing industry on hatchery programs 
unstable in the long term. Ultimately, the only way to “hedge bets” biologically and economically so as to 
assure a future west coast salmon fishery is to maintain and restore (to as great an extent as possible) the 
wild salmon runs which are uniquely adapted to long term survival.  

Hatcheries must still be used where necessary to mitigate for permanent loss of habitat and in order to 
maintain a commercial fishery in the interim, but within an overall policy of genetic conservation coupled 
with an aggressive program of  habitat protection and restoration

Each fish harvested produces a net economic benefit to society as it travels through the chain of 
commerce from the boat to the consumer’s table. The combined sums of all those benefits is the ‘net 
personal income impact’ of that one fish.

. 

 

How Much is a Restored Klamath Salmon Fishery Worth? 

Because most jobs in the fishing industry are seasonal rather than full-time, published employment 
figures of commercial and recreational fishing may be misleading. Therefore, full-time equivalent 
employment numbers must be calculated by dividing the estimated total personal income generated by 
fishing activity by a representative annual personal income average. In the Pacific Northwest in 2009, a 
$40,000 per year wage or salary is a fair representation of a full-time equivalent job when considering all 
jobs that are generated by an activity, from crewmen to waitresses to lawyers. 
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wild fish will also decrease survival rates of hatchery fish—a double whammy which threatens to collapse both 
wild and artificial runs simultaneously. Allowing the destruction of the wild stocks which have genetically 
adapted to a particular river system for millions of years also extinguishes the very best gene pool from which 
to replenish that river’s hatcheries.  

10. In other words, the sum of all the direct, indirect and induced economic activity generated by that product as it 
makes its way through the chain of commerce. 

 These values have been quantified for the Klamath Basin in 
previous studies. For instance, in a recent study entitled “Fishery Values of the Klamath Basin—A Report 
to CH2M Hill,” by Meyer Resources, Inc., May 1984, printed in “Klamath River Basin Fisheries 
Resource Plan,” U.S. Department of the Interior, February 1985, an estimate was made of the potential 
annual benefits associated with a catch of 1,000 adult Klamath salmonids to be $173,910 in 1984 dollars, 
which is equivalent to $353,416  including all direct, indirect and induced market-based economic 
benefits when expressed in 2009 dollars (see Table 3).  

However, Meyer’s study made no effort to assess historic run sizes. Using the numbers developed in 
this report by Radtke is appropriate as the best available estimate of the biological potential of the 
Klamath Basin for salmon production. We therefore combine Meyer’s figures with the estimated pre-
development run sizes derived in Table 2 to give us a number for the “net economic benefit” which is 
missing from the salmon-based economy due to recent declines and losses.  



Assuming the pre-development escapement estimates developed above of between 657,500 to 
1,090,000 million adult equivalents to be accurate, and assuming only a 50% harvest rate, this would 
indicate under Meyer’s methodologies that the Klamath should be able to produce a total annual income 
stream of between $116,185,510/year and $192,611,720/year in market-based salmon related economic 
benefits alone (i.e., excluding any of Meyer’s non-market values), when expressed in 2009 dollars.  

From this we can easily calculate that a total job base (at $40,000/job, which is at or near regional 
median income) of between 2,905 to 4,815 family wage jobs could potentially be supported by fishing in 
the Klamath or generated by salmon fishing on stocks originating from this basin. This is the potential 
economic productivity of the Klamath as a salmon producer in today’s economy. It is also a measure of  
the potential number of jobs which are at risk if salmon declines in the basin continue. 

This figure also excludes all

 

Table 2  

 economic benefits allocated by Meyer (Table 3) to the category of “non-
market benefits” and so may be greatly understating the true social value of this fishery.  Once added 
back in these non-market economic benefits would bring the total annual personal income impacts to 
much higher numbers.  Hence the above estimates, based entirely on market benefits, should be 
considered conservative.   

 

Annual Potential Harvests Which Could Be Derived from Historic Salmon  
and Steelhead Run Sizes in the Klamath Basin.11

 

 

 
 

                                                 
11 Notes: Based on square mile comparisons between Columbia River and estimates of historic species comparison 
of the Sacramento River for chinook. Coho and steelhead estimates are based on northern California harvest rates. 

Species

Estimated Pre-

Development Run Size - 

Range /1

Harvest (at 50% of 

Run Size) - Range

Average 

Weight per 

Fish 

(pounds)

Total Fish Weight 

(pounds) - Range

Late Fall Chinook 22,500 - 45,000 11,250 - 22,500 15.0 168,750 - 337,500

Winter Chinook 45,000 - 90,000 22,500 - 45,000 15.0 337,500 - 675,000

Spring Chinook 160,000 - 320,000 80,000 - 160,000 15.0 1,200,000 - 2,400,000

Fall Chinook 205,000 - 410,000 102,500 - 205,000 15.0 1,537,500 - 3,075,000

Coho 75,000 - 75,000 37,500 - 37,500 9.0 337,500 - 337,500

Steelhead 150,000 - 150,000 75,000 - 75,000 8.5 637,500 - 637,500

Total 657,500 - 1,090,000 328,750 - 545,000 4,218,750 - 7,462,500  



 
Table 3  
Potential Annual Benefits Associated with a Catch of 1,000 Adult Klamath Salmonids  
(from Meyer) in 1984 Dollars. 

 
 

 

 

Benefiting Group 

 

 

Business 

Benefits 

in Dollars 

Non-Market 

Benefits in 

Dollars 

(based on 

restorative 

activity) 

 

 

Subsistence, Cultural,  

Religious, & Social Benefits 

Commercial 

Fishermen 

 • Chinook 

 • Coho 

 

 

22,090 

14,040 

 Supports way of life 

Provides 7,000 to 7,500 lbs of food 

Sport Fishermen 

 • Chinook/coho 

 • Steelhead 

 

28,730 

 

128,080 

172,370 

Provides 7,000 to 7,500 lbs of food 

Indian Peoples 

  • Chinook 

  • Coho 

 

22,090 

14,040 

 Maintains cultural and religious 

well-being 

Provides 7,000 to 7,500 lbs of food 

Coastal 

Communities 

  • Commercial 

chinook 

  • Commercial 

coho 

  • Sport fish 

 

10,030 

6,380 

56,510 

 Provides 7,000 to 7,500 lbs of food 

Supports basic community way of 

life 

                                                 



    MARKET BENEFITS   = $173,910 (expressed in 1984 dollars 12

Note: One problem with using that figure today was that it was originally in 1984 dollars. In 
order to convert that into 2009 dollars one must use an escalation factor derived from the 
increases in the Consumer Price Index (CPI) since that time. This factor turns out to be 2.03.

 ) 

 

13

                                                 
12 The Meyer report relied heavily on recreational and aesthetic non-market benefits to estimate total economic 

values of restoration. However, these values are inherently less certain and more speculative than purely 
market values. The decision was therefore made in this report to use commercial value as our sole indicator of 
economic value because it is the most easily quantifiable using well established methodologies.  

 
Thus in 2009 dollars 1,000 adult harvested Klamath salmon could generate as much as $353,416 
in total net economic benefits and personal income impacts in accordance with Meyer’s figures. 
 

Making this adjustment to 2009 dollars we have the following per 1,000 fish values: 

 

   MARKET BENEFITS   = $353,416 (expressed in 2009 dollars) 

 

 

 

 

 

 

13  The escalation factor “P” is derived as follows:  P = CPI09 ÷ CPI84  =  211.14/103.90  =  2.03. The Consumer 
Price Index (CPI) set by the Bureau of Labor for 1982-1984  = 100. For more information on the CPI and a 
CPI calculator see the U.S. Bureau of Labor Statistics site at: http://www.bls.gov/CPI.  CPI adjustments can 
also  be easily calculated on the Internet at: http://data.bls.gov/cgi-bin/cpicalc.pl. 

http://www.bls.gov/CPI�
http://data.bls.gov/cgi-bin/cpicalc.pl�


Figure 1 

Distribution of Recoveries of Coded Wire Tagged Klamath Fall Chinook in the  
1979–1983 Ocean Fisheries 

 

 

 
 
Source: US Dept. of Interior (1985), maps prepared by CH2M Hill 

 



Figure 2 
Contribution of Coded Wire Tagged Klamath Fall Chinook by Port in the 1979–1982  
Ocean Fisheries  

 

 

 

Source: US Dept. of Interior (1985), maps prepared by CH2M Hill 
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Aaron J. Douglas Klamath Fishery Values Report 
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Fishery Values of the Klamath Basin, Meyer Resources (1984) 
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Klamath Management Zone Port Landing Losses  

Since 1976-1980 Annual Average 

 

 

 

 

 

 

 

 

 

 

 

 



 
Pounds Of Salmon Landed By The Commercial Troll Ocean Fishery 

For Major Klamath Management Zone (KMZ) Port Areas1

Salmon Landings (nearest thousands of dressed pounds)

 
 

Year or Average   Eureka (CA)  Crescent Brookings (OR) 
      of years       City (CA) 
 

2

2004

 
 
Av. of 1976-1980   1,794   753  1,057 
 
1995          26       5       55 
1996                 92       3     142 
1997               14       *       73 
1998          22       1       52 
1999               27       3       80 
2000                  20       3     114 
2001                  61       3     152 
2002           108     54     218 
2003                  7     37     142 

3              64   304     267 
                                                  
Av. of  2001-2004       60   100     195 
 
  * = Fewer than 500 pounds 

 
SALMON FISHERY LOSSES BY PORT AREA OVER TIME 

(Average of Years 1976-1980 as compared to Average of 2001-2004 landings) 
 

Port Area:   

                                                 
1 The port areas listed include landings in the following ports: Brookings also includes Port Orford and Gold Beach; 
Crescent City includes only Crescent City; Eureka also includes Trinidad and Humboldt Bay locations.  Brookings 
is at the far northern end of the Klamath Management Zone, and thus would have received some landings from just 
north of the KMZ. 
2 Data from the Pacific Fishery Management Council (PFMC), Review of 2005 Ocean Salmon Fisheries (2/05). The 
KMZ coho fishery was closed completely in 1992 after years of increasing restrictions, so years after 1992 reflect 
only chinook landings.  KMZ closures during 2005 and 2006 were almost complete. 
3 Preliminary numbers as of date of publication (2/05), many be slightly adjusted based on final figures 

Decline (%) of Fishery 

  Eureka (CA)  =      97%   LOSS 

  Crescent City (CA) =      87%   LOSS 

  Brookings (OR) =      82%   LOSS 
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1. INTRODUCTION 
 
The Klamath River flows over 250 miles from its headwaters in southwestern Oregon through northern 
California to the coast, where it drains into the Pacific Ocean. The Klamath is one of only three rivers to 
pass through the Cascades and is the second largest river in California. It is divided into two distinct 
sections, the Upper and the Lower. A significant amount of water is diverted from the Upper Klamath 
River for agricultural irrigation within the federal Klamath Irrigation Project, while much of the Lower 
Klamath runs through the Klamath National Forest. The river and its fish, particularly salmon, are 
considered sacred by the Native Tribes that live nearby, including the Yurok, Hupa, Karuk and Klamath 
Tribes.  
 
Historically, the river was considered prime habitat for a variety of species including: Chinook salmon, 
coho salmon, silver salmon, steelhead trout and Pacific lamprey. Once the third-largest river for salmon 
spawning on the West Coast, the Klamath River now produces only a fraction of its historic levels. Six 
dams, constructed between 1908 and 1962, truncate the river and prevent salmon, as well as other 
anadromous species, from moving upstream. The lowest dam, Iron Gate, sits at river mile 190 and is the 
current limit of upstream passage for fish moving upstream.  
 
Before construction of the dams began, approximately 600 miles of river and stream channel above 
Iron Gate were accessible by anadromous fish runs.1 Significant habitat still exists upstream of the Iron 
Gate Dam that is not being utilized, and the Long Range Plan for the Klamath River Basin Conservation 
Area Fishery Restoration Program identified the current lack of upstream passage created by the Iron 
Gate Dam as a significant impact on the Klamath River anadromous fishery.2  
 
The original operating license for the Klamath River Hydropower Project received final approval in 1956 
and is set to expire in February 2006. The Federal Energy Regulatory Committee (FERC) is currently 
overseeing the renewal process for another dam operating license. The Project, which includes the 6 
dams on the Klamath River, is currently owned and operated by PacifiCorp, a subsidiary of Scottish 
Power. The dams collectively generate 151 megawatts of electricity, less than two percent of the power 
8,300 megawatts generated by PacifiCorp facilities servicing customers in Oregon, Wyoming, 
Washington, California, Utah and Idaho.3 
 
The FERC renewal application, completed in 2004 by PacifiCorp, did not include any provisions for 
passage of salmon to rivers and streams above the Iron Gate Dam. For a variety of reasons — including 
ecological, cultural, and economic factors — stakeholders, including tribes, conservationists, and 
commercial fishermen, contend that the removal of up to four dams would be a desirable outcome of 
the re-licensing process. 
 
The purpose of this study is to provide a preliminary assessment of removal of the four Lower Klamath 
River dams. It will identify and begin to quantify the likely economic impacts, both positive and 
negative, that dam removal would have on local stakeholders, particularly Siskiyou County, as three of 
the four dams being considered for removal are located within its borders.  
 
 
The specific objectives of this study are: 

1. identify and quantify both the market and non-market values of dam removal to 
local stakeholders and to the region;  

2. assess the economic impact dam removal would have on Siskiyou County; 

3. ascertain the likely impact of dam removal on residential river-front properties; and  

4. perform a comparative analysis that examines the costs and benefits associated with 
both the “status quo” and “without dam” scenarios. 
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Section 2 of this report examines the value of the Klamath River in its present state and the likely costs 
and benefits associated with a change in the status quo, as caused by removal of the four lowest dams. 
The costs of dam removal are discussed in Section 3; in particular, those associated with dam 
deconstruction, alternative power sources and property values. Section 4 identifies likely benefits of 
dam removal including: return of a free-flowing river, increases in fish populations and benefits to local 
Native tribes. When possible, the benefits are discussed in economic terms and quantified. The 
conclusion summarizes the likely impacts of dam removal on Siskiyou County and also notes topics for 
continued research. 
 

 

2. PROPOSING A CHANGE 
 
The North Coast Regional Water Quality Control Board (NCRWQCB) basin plan lists the following 
existing beneficial uses of the Klamath River4, in no particular order: 

• Municipal and domestic supply 

• Agricultural supply 

• Industrial service supply 

• Industrial service 

• Groundwater recharge 

• Freshwater replenishment 

• Hydropower generation 

• Recreation, water contact and non-water contact 

• Habitat, cold freshwater and warm freshwater 

• Habitat, wildlife 

• Preservation of rare and endangered species 

• Migration of aquatic organisms 

• Spawning, reproduction and/or early development  
 
These multiple uses benefit an equally numerous and varied group of stakeholders including: local 
communities, Native tribes, farmers, commercial and sport fishermen, outdoor enthusiasts and 
conservationists, to name a few. Changes in river dynamics, including dam removal, have the potential 
to impact some, or all, of the benefits currently provided by the Klamath River, and ultimately local and 
regional stakeholders. For this reason, it is important to identify and, when possible, quantify the likely 
costs and benefits associated with removing the four lower dams on the Klamath River.  
 
This study specifically examines the likely costs and benefits to Siskiyou County, California. It is 
important to note that as such there are some benefits to the County that may be costs to others. For 
example, the benefits the County would receive from spending associated with dam deconstruction also 
would be a cost to the entity responsible for paying for the removal. In instances where such a 
discrepancy occurs, we will try to describe the likely group(s) of gainers and/or losers.  
 
 
2.1 Identifying Costs and Benefits 
 
When considering the impact of dam removal, costs and benefits are normally associated with changes 
in a good or service. These goods and services (henceforth termed "goods”) fall into two categories — 
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market goods and non-market goods. Market goods are defined as those that are bought and sold in a 
market setting and whose value is typically determined using the price associated with the good. In the 
case of dam removal, hydropower and commercial fishing are examples of goods and in both cases 
market transactions provide the data necessary to calculate the estimated costs and benefits.  
 
There are also goods, such as recreational opportunities, subsistence fishing and environmental 
aesthetics, for which markets do not exist. These goods are known to have value to society, either 
positive or negative, and changes in their quantity or quality will affect those values. However, market 
data does not exist to measure the impact of such changes. To address this deficiency, a variety of non-
market valuation techniques have been developed by economists and several will be discussed later in 
this study.  
 
 
2.2 Estimating the Costs of Dam Removal 
 
Dam removal costs can be broken down into three major categories; dam deconstruction, lost services 
and external. Dam deconstruction includes all costs directly associated with removal of the physical 
structure, and may include such things as removal of the physical structure, sediment disposal and 
storage, and the disposal of waste materials. In the case the four Klamath River Dams, the total value of 
deconstructing and removing the dams has been estimated by one study to be $35.6 million.5 This 
particular estimate was based on the two assumptions; 1) sediments could be naturally eroded 
downstream, and 2) spoil sites could be located within 10 miles of each dam, and also does not include 
the costs associated with permitting, restoration or mitigation. These additional considerations have the 
potential to significantly increase the actual cost of removal.  
 
A more recent study, though yet unpublished, estimates the total cost of removal for the four dams to 
be $100 million.6 Both of these cost estimates will be discussed in greater detail in a subsequent 
section of the study.  
 
The cost of removal, however, is not likely to be born by Siskiyou County, but rather produce benefits 
for the county through spending and job opportunities related to dam deconstruction. These benefits 
will be discussed in greater detail in the next section. It is important though to recognize that 
ultimately someone will be responsible for the cost of dam removal and for that entity the cost would 
be significant. 
 

Description Iron Gate Copco 2 Copco 1 J.C. Boyle 
Uses Hydropower/ Flow  Hydropower Hydropower Hydropower 
Year Built 1962 1925 1918 1958 
River Mile 190 198.3 198.6 224.7 
Generating Capacity (MW) 18 27 20 80 
Material Rockfill Concrete Concrete Earthfill 
Upstream Fish Passage No No No Yes 
Downstream Fish Passage No No No Yes 

Table 1: Klamath River dams considered for dam removal 

 
Lost services provided by the dam are included in the second category of costs. Again, Siskiyou County 
would not be directly responsible for establishing an alternative power source, someone must. This cost 
could indirectly affect both Siskiyou County and its residents if changes in electricity costs were to 
occur because of the loss of hydroelectric power from the four dams and the switch to an alternative 
power source. For that reason, the value of lost services is also discussed here. 
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In the case of the four dams being considered for removal on the Klamath, this value would include the 
cost of finding an alternative source of energy that provides at least the same level and quality of 
power output. PacifiCorp's Final License Application estimates the annual cost of producing power 
under the new license to be $23.3 million, or almost $700 million for the entire life of the project. 
 
Assuming a total generating capacity of 147.2 MW for the entire length of the project, Table 2 shows 
the PacifiCorp study estimates for replacing project power with power generated using alternative 
sources. 
 

Source7
 

Estimated Annual Cost  
(in millions) 

PacifiCorp Hydropower $23.3 
Natural Gas $27.7 
Cogeneration $31 
Wind $26.7 
Coal $21.6 

Table 2: Annual cost of power replacement using alternate fuel sources 

 
A comparison of the estimated cost of the current project with the estimated costs using alternative 
sources suggests that using the most expensive alternative source (Cogeneration) would lead to increase 
in costs of $7 million per year. These estimates include both the initial outlay of capital for alternative 
resource development as well as the annual operating costs for the projects. As a cautionary note, 
increases in the cost of alternative power sources (i.e. increased cost of coal or natural gas) would 
almost certainly increase the actual cost of using an alternative power source.  

 
However, the estimated annual cost of $23.3 million to continue the project does not include the 
installation of fish ladders and screen turbines on the four dams, which federal agencies could make a 
requirement of the relicensing agreement. PacifiCorp ran computer simulations to estimate the 
additional cost of such installations and put the figure at $100 million.8 An addition of this type to the 
project would increase the annual cost of the project up another $3 million per year.9 Inclusion of fish 
ladders and screen turbines as part of the relicensing agreement is a realistic assumption and is 
supported by the California Energy Commission (CEC). A recent CEC study concluded that, independent 
of a decision to relicense or decommission the Klamath dams, habitat improvement and restoration 
projects will be needed to mitigate currently degraded salmon habitats and address water quality 
issues.10  
 
Another important Klamath River species is the Pacific lamprey, whose historic spawning habitat 
reached far up the river. Also known as "eel”, the Pacific lamprey is an important subsistence food 
source for local Tribes along the Klamath River and its major tributaries, especially during the winter 
and early spring months when other fresh food sources such as salmon were not available. Local 
knowledge data gathered during interviews with tribal members suggests that dam installation is a 
major cause of declining lamprey populations.11  
 
In January 2002, a petition was sent to the United States Fish and Wildlife Services for the listing of 
four lamprey species, including the Pacific lamprey, as "Endangered” throughout their range under the 
Endangered Species Act. The same year the Oregon Fish and Wildlife Commission added the Pacific 
lamprey to Oregon's protected species list. 
 
Given this concern over the Pacific lamprey, it has been suggested that provisions for license re-
approval may include not only fish ladders, but also ladders for the Pacific lampreys, which are 
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considerably more expensive.12 While cost estimates for these ladders are not currently available, the 
inclusion of these ladders in the re-licensing agreement would increase the cost of an approved project.  
 
The final category of costs includes any external costs of removing the dam, such as costs resulting 
from changes in the environment, local economies, and/or jobs. Possible environmental effects of 
removing these dams may include loss of wildlife habitat on the reservoirs behind the dams, temporary 
mud flats, and the loss of a "lake view” for residential property owners with waterfront property, which 
will be discussed in greater detail later. Other concerns frequently related to dam removal are increased 
risk of flooding and loss of irrigation ability.  
 
One misconception about the four lower dams is that their removal would have a negative impact on 
water supply for irrigation and/or increase the likelihood of flooding in the region. While the dams 
generate power, they do not supply flood control or water supply benefits.13 A recent study concluded 
that even under a worst-case scenario, the likely effects of downstream sediment deposition and 
flooding risk would be minimal, so they will not be discussed here.14 
 
According to the PacifiCorp Final Technical Report on Socioeconomic Resources, 19 individuals are 
currently employed in operation and maintenance on the Hydropower Project — 11 are full-time 
employees and 8 are seasonal.15 The annual payroll for these employees is approximately $820,000. 
Estimates of employment levels under the proposed Project could not be found, but with the expected 
decommissioning of at least two developments (East Side and West Side) it is reasonable to assume that 
the number of employees is not likely to be greater than the current number. Removal of the dams, or 
the non-relicensing of the Project would almost certainly eliminate all existing jobs.  
 
For the fiscal year 2002–03, Siskiyou County property taxes totaled in excess of $2.9 billion and 
revenues from PacifiCorp properties accounted for approximately 3.8%, paying $1.1 million in taxes.16  
Again, these values are for the current Project, not the proposed Project, but should accurately reflect 
revenue generated from a relicensed Project in that the only dam decommissioning proposed occurs 
outside of Siskiyou County.1  
 
From a market cost-efficiency perspective, if the cost of continued operations becomes greater than the 
cost of dam removal and replacement of lost services, it may make economic sense for PacifiCorp to 
not renew their license.  
 

 

2.3 Property Values 
 
Another issue to consider is the effect dam removal would have on adjacent property values. Because 
the long-run impacts cannot be determined prior to dam, there is considerable uncertainty associated 
with this issue, and understanding the likely effects may be of critical importance for owners of 
bordering properties. While dam reservoirs are really an extension of the river, these property owners 
may view their property as “lake front” rather than “river front” and as such, worry that dam removal 
and the subsequent loss of the reservoir created by the impoundment will have a negative effect on 
property values.17 
 
The literature on this issue is limited at best, but preliminary studies in Wisconsin, mainly on small dam 
removals, found that adjacent property values either remained constant or decreased briefly, but 
regained their entire value by the end of two years.18 In fact, one study concluded that property values 

                                                
1 While not in the specific scope of this research, Klamath County, Oregon would lose approximately $70,050 

(2002–03 dollars) in tax revenues from the removal of the J.C. Boyle Dam.  
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may actually increase after a dam removal that leads to improvements in water quality, river ecosystem 
restoration and/or provides new or improved recreational opportunities.19  
 
Evidence is mixed, however, and the conclusions and recommendations of existing studies on the 
subject suggest the impact of dam removal on property values is best done on a case by base basis, and 
that what happens in one place will not necessarily hold true in another. 
 
The difficulty with assessing the impact of dam removal on property values is two-fold. First, it requires 
calculation of property values over time, both before and after dam removal. It requires patience, as 
using only the assessed value of the home may not account for aesthetic changes to the property 
caused by dam removal and to gather sale prices after dam removal takes time and is dependent on the 
sale of homes in the area. To date, few opportunities have presented themselves where this type of time 
series research could be conducted. 
 
Secondly, there are a significant number of variables affecting the value of any residential property 
including the real estate market, and the numerous characteristics of the property — location, square 
footage, acreage, number of bedrooms, number of bathrooms — to name a few. Frontage on water is 
only one of these characteristics. And to make matters more confusing, qualitative data from a 
Wisconsin study suggests that adjacency to any body of water, whether a lake or a river, is considered 
valuable.20  
 
A joint publication by American Rivers and Trout Unlimited provided a series of questions for 
stakeholders to ask when considering the effect of dam removal on property values: 
 
 

1. Who will own the reclaimed land following dam removal? 

2. If the reclaimed land changes hands, will the new landowner pay local property 
taxes? 

3. Will landowners gain a scenic view of the stream or river and associated riparian areas 
(e.g. wetlands and waterfowl)? 

4. Will landowners have access to the restored river and reclaimed land for recreation? 
Will the public?21 

 
Answers to questions such as these will not provide a definitive answer, but will help stakeholders and 
policymakers better understand whether the impacts on property values are more likely to be positive, 
negative or neutral. 
 
Before delving deeper into possible changes in property values on the Klamath River, there are several 
related issues that first need to be addressed. The first is ownership of exposed lands. There are two 
reservoirs on the Lower Klamath with adjacent private residences; Copco Lake and Iron Gate Lake. Dam 
removal would eliminate these bodies of water, except for the natural riverbed, and submerged lands 
under the lakes would become exposed. PacifiCorp is the owner of the land under the reservoirs and 
therefore would be the owner of any land exposed by the draw-down of either the Copco or Iron Gate 
Lakes. 
 
The final ownership of this land will inevitably impact surrounding property values. There are a variety 
of options for the previously inundated land, all of which would impact adjacent property values. 
PacifiCorp could 1) do nothing, 2) convert the land into a park or conservation easement, 3) sell the 
land, or 4) transfer the land to property owners or to the county. Conversion of the land to a park or 
conservation easement would provide non-market benefits to society and would likely help mitigate the 
negative impacts of dam removal on property values. Transfer of the land to the county, presumably to 
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be used in a public capacity, or to private lake-front property owners as an extension of their current 
lot, would help mitigate lost property value and/or the associated property taxes. 
 
If lakeside property owners obtain ownership of the previously inundated land either by purchase or 
through transfer, it would provide increased lot size, and a transition from lake-front to river-front 
property. In a conversation with the Siskiyou County assessor, Mike Mallory, he cautioned that many of 
the properties adjacent to the lake have long, narrow parcels with the residences set near the lake, and 
draw-down of the reservoirs could leave a distance of a quarter to half a mile between many of the 
homes and the new river channel.22 Such a distance would likely prevent a river-view for owners able to 
purchase the uncovered land. 
 
Property owners unable to gain ownership of the previously inundated land would lose both their lake 
frontage and river view/access. For these individuals, loss of access to water would likely lead to a 
decline in property values. This would be especially true if the land between their property and the river 
was purchased and/or developed by other individuals. 
 
The impact of development on existing properties is uncertain, but the price received from the sale and 
development of the land would be counted on the benefit side of a cost-benefit analysis. This 
development could also increase property tax revenue from the area. In a conversation with Mike 
Mallory, he noted that there are a variety of obstacles to development in the area that should be 
considered though before assuming that the value of development will be sufficient to offset the 
property values lost by lake-front owners.23 
 
Another group of property owners to consider are those that do not have lake-front properties, but 
own properties with lake-views. Properties with lake-views that do not gain river-views or river access 
after the dam removal may experience a decrease in property values also. 
 
There is a second property value issue that deserves further analysis — poor water quality of the 
reservoirs, especially during the summer months when toxic algal blooms have occurred in recent 
years.24 Studies examining the impact of water quality on property values found that water quality is a 
significantly explanatory variable in determining lakefront property values.25, 26 A question to consider 
is what impact, if any, does the poor water quality of the Copco and Iron Gate Lakes have on property 
values, and would the improved water quality resulting from dam removal help offset the potential loss 
in value due to the removal? 
 
 
3. Estimating the Benefits of Dam Removal 
 
The primary benefits of dam removal are associated with the ability of the river to return to a free-
flowing state. Reconnection of what were previously upstream and downstream sections of a river 
allows for the restoration of a variety of environmental services such as water quality, aquatic habitat, 
riparian species, etc. In economic terms, the values of restored environmental functions associated with 
dam removal fall into two main categories: market values and non-market values, which were discussed 
previously. 
 
 
3.1 Klamath Fisheries  
 
The Klamath was historically one of the largest salmon spawning rivers in the United States. According 
to Glen Spain, Northwest Director of the Pacific Coast Federation of Fishermen’s Association, the river 
once produced an average of 880,000 spawning salmon and steelhead each year.27 Another estimate 
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suggests that historic counts of spawning salmon alone for the Klamath-Trinity system were between 
650,000 and 1,000,000.28 
 
Protecting and restoring natural ecosystem services, including salmon populations, in the Klamath River 
Basin is vitally important to a variety of local stakeholders as well as conservationists. Commercial and 
sport fishermen rely on the annual spawning runs to keep salmon fishing sustainable. For Native 
American tribes the river is the centerpiece of their culture, as well as a source of livelihood and 
subsistence food. 
 
There are a variety of factors that have likely contributed to declining salmon populations, including 
dam installation, logging activity near the river and the Klamath Irrigation Project in the Upper 
Klamath, as well as the low water flows and agricultural run-off associated with it. Evidence suggests 
though that dam installation is a major contributor to declining salmon populations. Removal of the 
four lowest dams, among other things, will open additional stretches of river for spawning of 
anadromous fish. Contrary to speculation, the conclusions of a 2005 study found that salmon, 
steelhead, Pacific lamprey and other species all historically migrated to these parts of the river and that 
there is currently unutilized spawning habitat available above the dams.29  
 
It is generally agreed that dam removal would lead to an increase in salmon populations. What is not 
known is to what degree, or how quickly. The Pacific Fisheries Management Council keeps annual 
counts of the in-river salmon run. Counts for fall Chinook salmon, by far the largest run, are available 
from 1978 though 2004. Over that time the average in-river run was 107,100 salmon. However, 
recalculating the estimates using only the last 10 years (1995–2004), the average run increased to 
145,200. 
 
The Pacific Fisheries Management Council currently manages the fisheries of the Klamath River System. 
The paragraph below is taken directly from the PFMC 2005 Pre-season report and describes the current 
allocation with respect to the Klamath River fall Chinook salmon stocks. 

• 50% (8,300 fish) of the available harvest to the Indian tribes of the Klamath-Trinity River 
Basin with Federally-recognized fishing rights (Yurok and Hoopa Valley tribes); 

• 15% (1,200 fish) of the non-Indian harvest to the Klamath River recreational fishery; 

• 85% (7,100 fish) of the non-Indian harvest to the ocean fisheries; 

• 17.1% (1,200 fish) of the ocean harvest to the KMZ recreational fishery; and 

• 50% each (2,200 fish) of the ocean commercial harvest of Klamath River fall Chinook in all 
areas to the States of California and Oregon.30 

 
The earliest posted pre-season report (2001) has the same allocation split for Indian harvest and non-
Indian harvest; each received 50% of the available harvest. However, distribution between ocean fishery 
and recreational fishery was different than that of 2005, with 39.5% of the non-Indian harvest going 
to the Klamath River recreational fishery and 60.5% going to the ocean fishery. The share of the ocean 
recreational fishery was the same, receiving 17% of the ocean allocation.  
 
Because of these differences, and because allocation were not available for years before 2001, percent 
of allocation was determined by taking a 10-year average of percentages harvested by in-river 
recreation and Indian harvest. For the years 1994–2004, recreational fishermen on average caught 6% 
of the in-river run for fall Chinook salmon, while Native Tribes caught 19%. These values then allow us 
to estimate the average ocean fishery allocation (13%). The assumption that actual harvest level equals 
allowable harvest level will serve the purpose of this analysis by allowing catch rates to serve as a proxy 
for allocation rates.  
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While unutilized anadromous fish habitat currently exists above the Iron Gate Dam, the author was not 
able to locate information on the likely impact access to this section of the river would have on salmon 
populations. Based on the historic rates of 800,000 to 1,000,000, a reasonably conservative assumption 
would be that salmon populations would, on average, double. This assumption will be used in the 
following series of estimates.  
 
Using the assumption that the average in-river runs of fall Chinook salmon double, the increases in 
harvest by the various fisheries (based on 25-year average and 10-year averages and a 72% spawning 
escapement rate) are shown in Table 3 below. This exercise is intended to be used only as a 
demonstration that increases in salmon will lead to increased harvest rates, and as discussed later, 
increases jobs and economic value.  
 

 Percent of Allocation 
(10-year average) 

100% increase 
(10-year average) 

Total In-river Run 100% 290,440 
Escapement Rate (10-year avg.) 72%  209,117 
In-river Fisheries  28% 81,323 
Non-landed Fish Mortality 2%  5,809 
Native Tribes 19%  55,184 
In-river Recreation 6%  17,426 
Ocean Fisheries - Total  37,757 

 Ocean Recreation 17% 6,419 
 Ocean Commercial 

13% 

83% 31,338 

Table 3: Estimated allowable harvest given a 100% increase in in-river run 

 
While currently known for its fall Chinook salmon run, the Klamath River serves as habitat and 
spawning grounds for a variety of other fish species; spring Chinook salmon, coho salmon, silver 
salmon, Pacific lamprey, rainbow trout, and steelhead trout to name a few. The spring Chinook salmon, 
also known as "Springers” historically were more abundant than the fall Chinook. They are prized and 
revered by the local Klamath Tribes, but recent population surveys show they annual in-river runs have 
decreased to returns of only several hundred fish.31  
 
Another species, the Klamath River coho salmon has had such severe population declines that it is 
currently listed as a threatened species under the Endangered Species Act (ESA). Steelhead populations 
have also experienced a serious decline, with the Klamath Mountain Province steelhead currently listed 
as a candidate for listing as a threatened species. As mentioned previously, the Pacific lamprey is also 
being considered for listing under the ESA. 
 
Dam removal would almost assuredly have a positive impact on these and other Klamath River species 
and would most likely help to restore population counts. While these positive impacts have not been 
estimated or quantified here, these are values that need to be included on the benefit side of any cost-
benefit analysis of dam removal. 
 
 
3.2 Economic Benefits 
 
The purpose of this section is to examine the economic impact of dam removal on Siskiyou County. 
Included in this analysis are changes in jobs and income related to expenditures associated with dam 
removal. 
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3.2.1 Jobs Related to Dam Removal-Related Expenditures 
 
Three types of jobs need to be considered with calculating the economic impact of increased 
expenditures related to dam deconstruction: those directly created, those indirectly created, and those 
"induced” through the multiplier effect. For example, dam deconstruction would directly create jobs 
related to demolition of the dams and processing/transportation of materials and sediment. Those 
indirectly created in support industries might include jobs such as heavy equipment maintenance and 
repair, and project monitoring jobs. The final category of jobs is created not by the initial expenditures 
related to dam removal, but on expenditures made by those directly and indirectly employed in the 
deconstruction process. These jobs would most likely be in industries such as entertainment, food 
services, hotels and real estate. The multiplier effect accounts for each successive round of expenditures 
related to the initial expenditure. For example, a multiplier of 2 means that for each dollar spent 
initially, the successive rounds of spending lead to another dollar of spending, for an overall increase of 
two dollars to the local economy.32

  
 
This study uses the Regional Input-Output Modeling System (RIMS) II Multipliers for the State of 
California, as prepared by the CA Technology, Trade and Commerce Agency, Economic Strategy and 
Research.33 Three of the dams considered for removal are located in California (Siskiyou County), while 
the fourth is located in Oregon. County-specific multipliers could not be found, nor Oregon multipliers 
and for this reason, California multipliers are used, which will provide at least a rough estimate. 
 
Expenditures on dam deconstruction are assigned as "Construction” related spending. For this industry, 
it is estimated that for every $1 million spent there are approximately 21.5 jobs are created and that for 
every direct job created in the construction sector, there are an estimated 2.1249 indirect and induced 
jobs created for the total economy. 
 
The California final demand multiplier for output is 2.3574. This represents the dollar change in output 
by the total economy for each $1 increase in the construction sector output. Using the estimate of 
$35.6 million as the value of expenditures related to dam deconstruction, the total economic benefits 
of the project can be calculated using the RIMS II multipliers. It is estimated that an additional 765 
jobs will be created and the increase in economic out will be just under $84 million (See Table 5). 
 
Another study34 estimates the cost to be $100 million for removal of all four dams (See Table 4 for 
breakdown by dam). Using this estimate and the RIMS II multipliers, the economic benefits of dam 
removal can be estimated again. The number of jobs created is estimated to be 2,150, while total 
benefits to the economy exceed $235 million (See Table 5). 
 

Dam Estimated Cost 
(in millions) 

Iron Gate $54 
Copco 2 $20 
Copco 1 $9 
JC Boyle $17 
TOTAL $100 

Table 4: Estimate of dam removal (Greinan, 2005) 

 
If the estimated $17 million dollar cost for deconstruction of the JC Boyle dam is taken out of the 
calculations, the cost of removal for the three dams located in Siskiyou County is estimated at $83 
million. While it is unlikely that the economic benefits of dam removal would be split directly down 
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state or county lines, Table 5 also provide the estimated increase in jobs and economic output based 
only on removal of the Siskiyou County dams (Copco 1, Copco 2, and Iron Gate). 
 
 Estimated Economic Benefit 

 Multiplier 
Cost: $35.6 million 

(4 dams) 
Cost: $100 million 

(4 dams) 
Cost: $83 million 

(3 dams) 

Total jobs created  
(per $1m) 21.5 765 jobs created 2,150 jobs created 1785 jobs created 

Total increase in 
economy (per $1) 2.3574 $83,923,440 $235,740,000 $195,664,200 

Table 5: Estimated economic benefits of dam removal  

 
3.2.2 Estimates of the Value of Salmon 
 
A 2001 study of the Upper Klamath Basin found the increasing salmon populations could also lead to 
an increase in jobs, with each additional 1,000 commercially caught salmon generating 1.5 jobs, while 
each 1,000 salmon caught recreationally support another 4 jobs.35 Using the estimated harvests 
calculated previously, we can now estimate the associated increase in jobs.  
 

 Current 
(10-year avg.) 

100% Increase 
(10-year avg.) 

Total in-river run 145,220 290,440 
Native Tribes 27,592 55,184 
In-river Recreation 8,713 17,426 

Ocean Fisheries - Total 18,879 37,757 
Ocean Recreation 3,209 6,419 

 Ocean Commercial 15,669 31,338 

Table 6: Estimated allowable harvests based on 100% increase in fall Chinook salmon runs 

 
Using the 10-year average calculations, the resulting increase in commercially harvested salmon would 
be almost 16,000 and in recreational fisheries would be over 12,000 (combining ocean and in-river 
sport fishing). The associated increase in jobs would be 48 from recreational fisheries and 24 from 
commercial fisheries, for an estimated total of 71 additional jobs created by increased salmon harvests. 
 
The same study provided estimates for the value of increased salmon harvest to the economy and 
calculated that if salmon populations increased in the Klamath River, each additional fish caught by 
anglers would be worth approximately $200 and $5–70 if caught by commercial fishers. The data in 
Table 6 show the estimate value to society of a 100% increase in salmon populations. 
 

Fishery Estimated value 
(based on 10-year avg.) 

Recreation ($200/fish) $4,417,592  

Commercial ($5/fish) $78,346  

Total Value $4,495,939  

Table 7: Estimated value of increased recreational and commercial Chinook salmon harvests 

 
These calculations are intended to serve as an example. Because it is not known exactly what increase 
in salmon populations will occur, we cannot give precise estimates. Those above are based on the 
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assumption of a 100% increase in fall Chinook salmon populations, and do not account for increase in 
other Klamath River fisheries such as steelhead or rainbow trout. Increases in the populations of these 
species would undoubtedly lead to increased harvests and associated economic benefits as well. 
 
 
3.2.3 Non-Use Value of Returning the Lower Klamath to a Free-Flowing River 
 
Individuals may value dam removal even if they have never visited nor intend to visit the Klamath River. 
This type of value is known as a non-use value because an individual(s) can receive benefits even if 
there is no use of the good or resource. In other words, individuals may have a value for a free-flowing 
river even if they never fish, raft, swim or even visit the river. Included in the general definition of non-
use values are existence values and bequest values. Existence value is frequently mentioned with respect 
to endangered resources, or when the proposed action may affect a resource in an irreversible way. 
Similarly, bequest value relates to the notion of preserving the good for use by future generations. 
 
This analysis replicates the methods used for a study of non-use values related to dam removal on the 
Lower Snake River and uses benefit transfer methodology.36 The goal of benefit transfer is to use 
existing values from a specific site(s) and transfer those values to another site with similar resource and 
policy conditions. Ideally, a non-use valuation study would be conducted in the Lower Klamath region 
and would gather data and values specific to that dam removal scenario. In this case, both time and 
financial constraints prevent such an analysis, so benefit-transfer will be used. While not exact, the 
approach provides a likely range of estimates associated with increased salmon populations resulting 
from dam removal. 
 
Independent of the use values associated with dam removal on the Lower Klamath is the non-use value 
associated with restoring the river to a natural free-flowing form. This type of value may also include 
related benefits, such as ecosystem restoration and improved water quality that are associated with the 
return of the river to a more natural condition. In this analysis, rough estimates will be calculated 
though an application of results from existing literature to measure the non-use value of dam removal 
on the Lower Klamath. 
 
A 1999 study in Colorado found that annual willingness-to-pay (WTP) for non-use values was $77 in 
1983, or $147 in 2005, accounting for inflation.37 In order to calculate the value per mile this value is 
divided by 555, the number of river miles being valued in the study. This yields a value of 26 cents per 
mile. Multiplying this by 35 river miles that would be opened by removal of the four lower dams yields 
a value of $9.10 per household per year. 
 
According to the 2000 U.S. Census, the number of households in California was 11,502,870. 
Subtracting the number of households in the counties surrounding the Lower Klamath River yields a 
total of 11,351,108 households. Multiplying this by $9.10 yields an estimated non-use value for 
restoring the Lower Klamath River of $104,507,239. 
 
Another study estimated the value of preserving the Black Canyon of the Upper Snake River from 
development.38 This survey found that non-users had an annual WTP of $58 for preservation. Updating 
to account for inflation, and dividing by the number of river miles being valued, yields a per mile value 
of $1.06. This value is higher that that of the previous study because only residents of counties 
adjacent to the river were sampled. Again, multiplying this by the 35 river miles of the Lower Klamath 
yields a per household value of $37.10. This value can then be multiplied by the number of non-user 
residents in Siskiyou County, as the Lower Klamath River flows directly through it, and the surrounding 
counties of Modoc, Del Norte, Humbolt, Trinity and Shasta. The purpose of including only non-user 
residents is to avoid double counting. 
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No statistics were available for the number of users versus non-users in these counties, so estimates 
were calculated assuming that 50% of residents were users. Multiplying by $37.10 yields a non-user 
value by adjacent residents of just over $2,815,200. Even assuming 75% of the residents in these six 
counties were Klamath River users, the non-use value would be $1,407,600. 
 
The aggregate non-use value by the region is finally calculated by adding the two estimates, or 
$107,322,424, for the return of a free-flowing Lower Klamath River. Even if 100% of residents in the 
surrounding six counties were users, the estimate non-use value for a free-flowing river would still be 
$104,507,200. 
 
This is a conservative estimate in the sense that it does not include individuals who use the river for 
recreation but still independent of their usage still value the existence of a free-flowing river. However, 
the population of California is very diverse both in terms of socioeconomics and adjacency to the river 
and because of this, it is possible the estimate may overestimate the total value of a free-flowing river if 
WTP varies because of differences across different subcategories of the population. Finally, It should 
also be noted that this value is independent of any effect of dam removal on salmon populations and 
accounts only for the return of the river to its natural state. 
 
 
3.2.4 Cultural and Tribal Values 
 
Removal of the four dams on the Lower Klamath will provide a variety of positive benefits to local 
tribes. In the long run dam removal will provide the return of traditional fishing grounds and increased 
salmon harvests for ceremonial, subsistence and commercial use. Increased salmon consumption would 
also likely help improve diet and health of local Tribal members. The conclusions of a recent study of 
the Karuk diet found that their traditional diet has shifted dramatically.39 In recent years, the primary 
cause has been denied access to traditional foods, of which salmon is a primary component. The study 
stated "the decline of eel and salmonoid populations that once supplied over half the Karuk diet has 
occurred within the lifetime of most adults today.”40 This altered diet has led to serious health affects, 
including increased rates of diabetes and heart disease, among Tribal members. 
 
This lack of access to subsistence salmon also affects the ability of tribes to harvest for commercial 
purposes. At least for the Hoopa Tribe, there is currently no designation between catch for commercial, 
subsistence, or ceremonial purposes. Indian commercial catch is simply the amount of fish harvested 
that is not used for subsistence or ceremonial purposes.41 
 
Increased salmon harvests would help mitigate the current situation, which forces tribe to choose 
between using salmon for subsistence or selling it commercially. Diet would also undoubtedly be 
improved with increased access to traditional foods such as salmon and eel. 
 
The phrase "improvements to subsistence, commercial, and ceremonial salmon harvests” does not 
adequately describe the varied positive benefits local Tribes would see from dam removal. Further 
research is necessary to identify and, if possible quantify, those benefits, as the few mentioned here 
only begin to cover the issue. 
 

 

3.2.5 Other Recreational Activities (Non-Fishing) 
 
While ocean and river recreational sportfishing are two of the most popular recreational activities, the 
Klamath River also offers a variety of other recreational activities for outdoor enthusiasts. Whitewater 
rafting, boating, camping, gold mining, hiking and wildlife watching are all popular activities. Dam 
removal would inevitably impact reservoir activities such as water-skiing and boating, but it is difficult 
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to assess what impact, if any, dam removal would have on participation levels and/or visitor days to the 
area. Preliminary evidence from personal communications suggests that whitewater rafting outfitters 
feelings are mixed on the subject, with some believing it will improve rafting experience and others 
wondering if flow levels will be too low during certain parts of the year. 
 
The decrease in users or visitors days associated with reservoir loss may be offset or augmented by new 
users coming to sport-fish, and this is an area that requires further consideration and analysis. Impacts 
on recreation, either positive or negative, need to be identified and included in any cost-benefit 
assessment. 
 
 
4. CONCLUSION 
 
This analysis is a first-cut effort to identify and, when possible, quantify a number of the likely costs 
and benefits associated with removing the four lower dams on the Klamath River. This dam removal 
scenario involves a number of complex variables, and as it typical with dam removal decision-making, 
likely changes involve a great deal of uncertainty. The findings of this analysis are based on our best 
efforts to obtain and use current and relevant existing data; continued research on this topic would 
likely benefit from continued data collection and analysis. The purpose of this analysis is to increase 
understanding and decrease uncertainly related to the likely economic impacts of dam removal. 
 
Table 7 lists the likely impacts of dam removal and based on the results of this study, the likely 
direction of the impacts for Siskiyou County in particular. Table 8 lists like impacts for other 
stakeholders. 
 

Impact Siskiyou County In Economic Terms 

Dam Deconstruction  Positive – Jobs and Spending (See local economy) 

Power 

 Neutral – Not responsible for finding 
alternative source 

 Negative – If electrical rates increase Unknown 

Property Values 
 Negative – Loss of lake view, uncertainty 
over property rights of land under reservoirs Unknown 

Fish Populations  Positive  $4.5 million2 

Local Economy 

 Positive – Spending and jobs from 
deconstruction, increased tourism, visitors  

 Negative – Loss of jobs and taxes from 
hydropower project 

$172million3 plus 
-$2million 

Commercial Fishing  Positive (See fish populations) 
Recreational Fishing  Positive (See fish populations) 
Subsistence Fishing  Positive (See fish populations) 
Cultural Values  Positive Unknown 
Recreation (non-fishing)  Unknown Unknown 
Free-flowing River  Positive $104 million 

Table 8: Summary of the costs and benefits of dam removal to Siskiyou County 

 
 
 

                                                
2 Assuming a 100% increase in fish populations 
3 Assuming a dam deconstruction cost of $73 million 
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 Other Stakeholders 

Dam Deconstruction  Negative – PacifiCorp or other entity responsible for cost 
Power  Negative – PacifiCorp – If alternative power source costs more to 

operate 
 Neutral to Positive – PacifiCorp –If alternative power source is 
cheaper 

Property Values  Negative – Property owners – Loss of lake view, uncertainty over 
property rights of land under reservoirs 

Fish Populations  Positive – Fisheries, Visitors, Environmentalists, Fish 
Commercial Fishing  Positive – Commercial fishers, processing plants 
Recreational Fishing  Positive – Sportfishers 
Subsistence Fishing  Positive – Local tribes 
Cultural Values  Positive – Local tribes 
Recreation (non-fishing)  Unknown 
Free-flowing River  Positive – Anyone who value a free-flowing river 

Table 9: Summary of the costs and benefits of dam removal to other stakeholders 

 
The issue of dam removal is complex and removal of a dam(s) has the potential to create a variety of 
impacts, some positive and some negative. Stakeholders and decision-makers alike would undoubtedly 
benefit from continued and/or additional research of the topics listed below.  

• Estimate the current value of subsistence harvests and the increased value that would result 
from dam removal and the associated increase in salmon harvests 

• Identify the likely direction (positive or negative) and magnitude of impact dam removal 
would have on recreational activities. 

• Quantify the associated economic gain (loss) to the local economy based on visitor days 
and average visitor spending. 

• If possible, quantify of the cultural and tribal values associated with dam removal. 

• Estimate the impact of dam removal other species, not just fall Chinook salmon. 

• Estimate the non-use value for salmon restoration/preservation 

• Narrow down the estimated range of costs for dam removal and the estimated increase in 
salmon populations. Use these values to quantify the impact of such changes on the 
economy of Siskiyou County. 

• Quantify the impact of increased salmon harvest on recreational and commercial fisheries 
and the associated benefits to Siskiyou County. 
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To: Larry Dunsmoor, Biologist, Klamath Tribes 

From: C.W. Huntington, Aquatic Biologist 

Subject: Preliminary estimates of the recent and historic potential for anadromous fish 
production above Iron Gate Dam 

 
Date: 05 April 2004 

 

The following memorandum provides preliminary estimates of the recent and historical potential 
for anadromous fish production, and specifically chinook salmon (Oncorhynchus tshawytscha) 
and steelhead trout (O. mykiss) production, in portions of the Klamath Basin upstream of Iron 
Gate Dam (IGD; at km 305.9) on the Klamath River.  These estimates are intended to provide 
interim answers to several questions that have been posed about this production potential and 
that will ultimately be answered in a more authoritative way through collaborative modeling 
efforts now underway in the basin.  First, how much anadromous fish habitat is present above 
IGD?  Second, what is known about the recent potential of this habitat to produce chinook 
salmon and steelhead if fish passage and survival problems are resolved at dams and associated 
slack-water areas along the mainstem Klamath River?  Finally, what was the historic production 
potential of that portion of the drainage basin situated upstream of Upper Klamath Lake (at 
approximately km 454) and how might restoration of some of this potential influence the 
capacity of the entire area upstream of IGD to produce anadromous fish? 

 
Anadromous Fish Habitat Above Iron Gate Dam 

 
Working with representatives of multiple governmental agencies, Tribes, non-governmental 
organizations, and PacifiCorp, I am in the process of compiling available information on habitat 
within streams in the drainage basin above IGD.  Many of these streams are known to have 
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supported anadromous fish prior to the construction of dams on the Klamath River, although 
detailed data on which reaches of which streams supported a particular anadromous species are 
frequently unavailable.  For some streams, documentation of historic use by these fish is weak or 
lacking even though the streams would clearly have provided suitable habitat when in good 
condition.  The lack of historic documentation reflects that fish runs into the area were 
eliminated or blocked before there was any effort to catalog their freshwater production areas. 
 

At present, I have developed a preliminary list of streams and stream reaches above IGD that 
appear likely to have had historic potential to produce chinook salmon or steelhead trout.  
Identification of these streams and reaches has been based on recent stream survey data (from the 
Forest Service, Oregon Department of Fish and Wildlife [ODFW], and the California 
Department of Fish and Game [CDFG], on trout abundance and distribution data (from the 
Forest Service, ODFW, CDFG, and the Klamath Tribe), on water quality and riparian condition 
data (from the Oregon Department of Environmental Quality and the Klamath Tribe), on model-
based estimates of natural flow regimes in the basin’s streams (from the Oregon Department of 
Water Resources), on discussions with local biologists, on reports by Chapman (1981) and 
Fortune et al. (1966), and on my own professional judgment.  The list of historic chinook and 
steelhead streams will likely be refined during the next few months, but should already provide a 
reasonable approximation of the areas that at one time provided habitat suitable for use by these 
two species.  Streams above IGD undoubtedly provided important habitat for coho salmon (O. 
kisutch) and Pacific lamprey (Entosphenus tridentata) prior to dam construction, but these 
species have not been a focus of my data compilation effort.  Coho salmon would likely have 
been restricted to streams in the lower-most portions of the drainage basin above IGD, and there 
are no records or anecdotal accounts of which I am aware that suggest coho were ever present 
above UKL.  Habitat suitable for use by lamprey is widespread in the basin above IGD. 
 

Table 1 gives a brief summary of the just-described list of historic chinook and steelhead streams 
in the drainage basin above IGD, with the kilometers of suitable habitat that appears to have once 
been present along the streams contrasted with estimates of recently suitable habitat that were 
reported by Chapman (1981) and by Fortune et al. (1966).  The preliminary estimates of historic 
habitat total approximately 1183 km of steelhead streams and 635 km of chinook streams, with 
1030 km (87%) of the steelhead streams and 502 km (79%) of the chinook streams found above 
UKL.  Streams were classified as historic chinook habitat if they had Rosgen (1996) C, E, F, or 
B-type channels with low to moderate gradients (<4%), widths of at least 5 meters, (natural) 
median August flows >0.25 cms (>9 cfs), and adult access unimpeded by barriers (note: 73 km 
of potential habitat in the upper Sycan River system was excluded due to uncertainty as to 
whether adult chinook would be able to pass through Sycan Marsh during low flow years). These 
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threshold conditions describe the smaller Pacific Northwest streams in which I have found adult 
spring chinook during the spawning season and sounded reasonable to multiple salmon biologists 
with whom I discussed the issue.  Both spring and fall-run chinook were present historically in 
the drainage network above IGD, and habitat of variable quality is still present for both. 
 

Table 1.  Estimates of historic and recently suitable rearing habitat for chinook salmon and 
steelhead trout in streams within the drainage basin above Iron Gate Dam.   

Recent steelhead and Steelhead and
chinook habitat (km) chinook habitat (km)

Stream Steelhead Chinook Fortune et al. (1966) Chapman (1981)

Areas below Upper Klamath Lake (UKL)
Klamath River 44.6 (109.9) 44.6 (109.9) 43.4 43.4 (88.5)
    Jenny Creek 2.5 2.5 --- ---
    Fall Creek 1.9 1.9 --- ---
    Shovel Creek 4.7 4.7 4.0 ---
    Spencer Creek 15.0 14.2 13.7 ---
    Others 19.0 --- --- ---
Total 87.7 (153.0) 67.9 (133.2) 61.1 43.4 (88.5)
Smaller Tributaries to UKL 
Wood River 32.5 32.5 30.2 17.7
    Annie Creek 20.0 15.9 --- ---
        Sun Creek 21.4 8.4 --- ---
    Fort Creek 6.1 6.1 --- ---
    Crooked Creek 15.6 15.6 --- ---
        Agency Creek 3.4 3.4 --- ---
Sevenmile Creek 30.4 29.8 27.0 ---
    Short Creek 2.7 1.0 --- ---
Fourmile Creek * 21.6 21.6 --- ---
    Cherry Creek * 16.1 15.3 --- ---
    Threemile Creek * 8.2 3.5 --- ---
Fourmile (Lake) Creek * 25.9 --- --- ---
Denny Creek 9.3 --- --- ---
Others 11.6 --- --- ---
Total 224.8 147.7 57.3 17.7

Williamson River system (excluding Sprague)
Williamson River 39.9 39.9 33.8 33.8
    Spring Creek 3.9 3.9 4.0 3.2
    Larkin Creek 6.4 3.2 --- ---
    Sunnybrook Creek 1.1 --- --- ---
Total 51.3 47.0 37.8 37.0

Sprague River system
Sprague River 136.1 136.1 49.9 123.1
    N.Fk. Sprague River 57.9 44.4 44.2 19.3
        Dead Cow Creek * 6.9 --- --- ---
        School Creek 6.1 --- --- ---
        Meryl Creek * 14.0 --- --- ---
        Fivemile Creek 33.3 21.4 --- ---
    S.Fk. Sprague River 55.5 36.2 18.2 19.3
        Buckboard Creek 6.6 --- --- ---
        Whitworth Creek * 17.4 --- --- ---
        Brownsworth Creek * 20.8 --- --- ---
        Ish Tish Creek 10.9 --- --- ---
        Paradise Creek 10.3 --- --- ---
        Fishhole Creek * 57.8 --- --- ---
    Sycan River 122.1 62.1 --- ---
        Skull Creek 10.3 --- --- ---
        Paradise Creek * 34.4 --- --- ---
        Long Creek * 47.8 --- --- ---
        Snake Creek * 22.4 --- --- ---
    Whisky Creek 13.5 6.8 --- ---
    Trout Creek * 10.3 --- --- ---
    Copperfield Creek 8.4 --- --- ---
    Others 59.1 --- --- ---
Total 753.5 307.0 112.3 161.7

All Streams Above Irongate Dam 1117.3 (1182.6) 569.6 (634.9) 268.5 259.8 (304.9)
Note: Values in parentheses include riverine habitat inundated by slack-water by existing dams.  Values not in parentheses are
for habitat areas that are not currently inundated by slack-water.  Asterisks (*) identify streams where one or more tributaries 
not explicitly identified in the table are included in the estimate of historic habitat.

Preliminary estimates
of historic habitat (km)
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The Chapman (1981) and Fortune et al. (1966) estimates of anadromous salmonid habitat above 

IGD will be discussed in greater detail later in this memorandum, but it is clear from Table 1 that 

they suggest the suitability of far less habitat than is included in my preliminary estimate of the 

historic condition.  Neither Chapman (1981) nor Fortune et al. (1966) estimated the presence of 

more than about a quarter of the combined length of anadromous salmonid streams that my 

preliminary estimates suggest was once present above IGD.  In the case of Chapman (1981), this 

may partly reflect the severely flow-depleted character of many of the basin’s streams and a lack 

of information at the time on historic (natural) flows for most tributary streams.  Fortune et al. 

(1996) took a very conservative view of the habitat capability of the basin’s streams, most of 

which had been significantly degraded, during the mid-1960s.     

 

Recent Potential for Chinook Salmon and Steelhead Production Above Iron Gate Dam 

 

There have been three previous estimates of the potential for anadromous fish production within 
various portions of the drainage basin above IGD.  These include the following: 
 

• An estimate of what is labeled “pristine production” of anadromous salmonids above 
Copco Dam on the Klamath River (km 319.1) by D.W. Chapman (1981) that upon 
inspection appears to reflect relatively recent production potential in the absence of dams 
on the mainstem Klamath and of other migratory barriers in the system; 

 
• An estimate Fortune et al. (1966) made of the chinook and steelhead production potential 

for areas above the upstream end of Copco Reservoir (km 327.8) in the mid-1960s. 
 

• A preliminary estimate of current production potential for chinook salmon between IGD 
and Spencer Creek (PacifiCorp 2004); 

 
I will review these estimates briefly below, then capture information contained within them as 
well as from other data sources to provide multiple estimates of recent production potential for 
chinook salmon and steelhead trout in areas above IGD. 
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 Chapman (1981) 
 
Chapman (1981) worked on an accelerated schedule under contract to the Bureau of Indian 
Affairs to develop an estimate of anadromous fish production capability lost due to dam 
construction on the mainstem Klamath River.  In assessing the situation, his report notes that the 
relatively constant flows found in streams of the Upper Klamath Basin should lead to above-
average smolt yields, compared to other salmon and steelhead rearing areas.  However, 
Chapman’s estimates of the historic level of loss in anadromous production potential do not 
appear to me to represent pristine conditions within the Upper Klamath Basin, as suggested by 
the title of his report (“Pristine Production of Anadromous Salmonids – Klamath River”).  
Rather, the Chapman (1981) estimates probably represent something closer to recent production 
potential in the absence of dams, associated reservoirs, and artificial migration barriers, provided 
that fish are able to pass downstream successfully into and through Upper Klamath Lake during 
their seaward migration.  Chapman estimated production potential above Copco Dam (essentially 
above IGD, given a paucity of suitable habitat between the two) based on 1980 (degraded) 
habitat conditions in the largest available stream channels.  He thus accounted for only a 
relatively small portion of the combined length of potential anadromous fish streams outlined 
earlier in Table 1.  In fact, within the report itself the author notes that his estimates were 
conservatively low with reference to “pristine” conditions because they (1) were based on 
modeling of habitat already degraded by human activities and (2) did not incorporate the historic 
production potential of many tributary streams that undoubtedly produced salmon and/or 
steelhead.   
 
In developing his estimates, Chapman (1981) concluded that chinook and steelhead production 
would be limited by available rearing habitat.  He then used an instream flow-based approach at 
representative (randomly selected) locations to estimate weighted usable rearing area (WUA) 
within defined habitat strata, applied specific smolt densities per WUA in order to estimate 
production potential of the rearing habitat within each of these strata, and assumed reasonable 
rates of marine survival to predict the ability of the drainage basin to produce adult chinook and 
steelhead.  He judged the smolt densities used to estimate the potential to produce steelhead 
smolts to be very conservative for the basin because they did not account for the stable, alkaline, 
and extremely productive conditions found in the upper Klamath Basin.  The smolt densities 
Chapman (1981) used for chinook were from studies Bjornn (1978) conducted in the spring-fed 
and highly productive Lehmi River, but were likely somewhat conservative because they were 
based on total habitat areas (in the Lemhi River) and not WUAs (as applied in the report). 
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Ultimately, Chapman (1981) appears to have estimated that in the absence of migratory 
impediments (including dams), 304.9 km of rearing habitat suitable for anadromous salmonid 
production in the drainage basin above the site of Copco Dam would have the capacity to support 
597,437 chinook smolts, 21,508 returning adult chinook, 106,942 steelhead smolts, and 10,694 
returning adult steelhead.  Looking more closely at his estimates, Chapman (1981) found that 
216.4 km of habitat above UKL appeared to have the capacity to produce 15,052 (70%) of the 
adult chinook and 8,447 (79%) of the adult steelhead that might have returned above the Copco 
site in the absence of migratory impediments. 
 
Fortune et al. (1966) 
 
Fortune et al (1966) reported the results of a study of chinook salmon and steelhead production 
potential upstream of Copco Reservoir that was overseen by a multi-party steering committee 
that was considering reintroduction of anadromous salmonids to areas above Copco Reservoir.  
The authors noted that a series of migratory impediments on the mainstem Klamath River, 
beginning with a log crib structure built at Klamathon (near the current site of IGD) in the late 
1880s, severely impeded salmon and steelhead runs into upper portions of the Klamath Basin.  
These runs were then largely blocked at Klamathon by fish trapping operations initiated by the 
Bureau of Commercial Fisheries (BOF) in 1910, and completely excluded from the upper basin 
when Copco Dam was completed in 1917. 
 
In assessing the remaining potential for chinook salmon and steelhead production above Copco 
Dam (now essentially above IGD, given the paucity of suitable habitat between the two), Fortune 
et al. (1966) reconnoitered much of the drainage basin upstream for suitable habitat.  The authors 
then developed rough estimates of the numbers of adult fish (i.e., spawners) that could be 
supported by the quantities of spawning gravel they considered present in channels where the 
depths and velocities of streamflow were judged sufficient to meet the needs of spawning salmon 
and steelhead.  They thus assumed that spawning habitat in the system would constrain 
anadromous salmonid production, a conclusion different than that reached by Chapman (1981).  
They also noted that it was difficult to differentiate areas above UKL used by the large adfluvial 
redband trout from those historically used by steelhead. 
 
Ultimately, Fortune et al. (1966) concluded that there were 268.3 km of stream still capable of 
providing suitable salmon and steelhead rearing habitat (excluding reservoirs) in the Klamath 
Basin above Copco Reservoir.  All but 20.5 km of these streams either contained or were 
downstream of spawning gravel.  They estimated that there was about 92,140 m2 of good 
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spawning gravel and 107,610 m2 of total spawning gravel present in areas still suitable for 
salmon and steelhead use above Copco Dam.  This quantity of gravel was estimated by Fortune 
et al. (1966) to be capable of supporting about 4590 spawning pairs of chinook salmon and 3650 
pairs of steelhead.  
 
PacifiCorp (2004) 
 
In a recent Final License Application for its Klamath River projects, PacifiCorp (2004) provided 
a brief summary of recent and very preliminary EDT-based modeling of the current potential for 
chinook salmon production in the Klamath system from IGD upstream to and including Spencer 
Creek, but extending no farther into the upper basin.  This preliminary modeling accounted for 
only one of the anadromous species (chinook) for which there is production potential above IGD 
and included only a small portion of the potential chinook production area above IGD (see Table 
1).  PacifiCorp (2004) indicates that the modeling suggests that the relatively small area 
considered would return about 4,500 adult chinook to the spawning grounds with 100% dam and 
reservoir survival, and no harvest.  With 100% dam survival, model-predicted reservoir 
survivals, and current harvest rates, the preliminary modeling suggests returns to the spawning 
grounds of approximately 487 adults.   
 
Preliminary Estimates of Recent Potential for Chinook and Steelhead Production Above IGD 

 
After considering the previously discussed estimates of recent potentials for chinook and 
steelhead production above IGD, and additional available data, I used a multi-method approach 
to develop what might be termed preliminary “best estimates” of the production potential for 
each species, assuming 100 percent dam passage and reservoir survival, and no harvest.  The 
resultant estimates are outlined in Table 2 and will be discussed below.  For chinook, I used six 
methods to estimate a potential run of adult fish returning to areas above IGD that ranged from 
9,180 to 32,040, with a mean or “best estimate” value of 21,245 fish.  For steelhead, I used four 
of the six methods utilized for chinook to develop estimates of potential adult returns to areas 
above IGD ranging from 7,460 to 9,550, with a “best estimate” of 8,645 fish.  The estimates for 
both species depend substantially on the ability of juvenile fish to pass downstream successfully 
into and through UKL during their seaward migration, a critical unknown at present. 
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Table 2.  Multiple preliminary estimates of recent potential for chinook and steelhead returns 
to the Klamath Basin upstream of Iron Gate Dam assuming 100 % dam passage and reservoir  
survival, and no harvest1. 
 
Estimation method            Adult chinook         Adult steelhead       
 
 
Method 1.  Chapman (1981) instream flow method, adjusted                  18,220             9,550 
for the presence of existing dams and associated slack-water 
areas along the mainstem Klamath River. 
 
Method 2.  Fortune et al. (1966) spawning area method.                    9,180                   7,460 
 
Method 3a.  Similar adjacent watershed method, with recent                  26,510             8,640 
adult counts for Shasta R. expanded to the area above IGD 
based on the ratio of suitable stream miles in the basin above 
IGD per Chapman (1981) and in the Shasta R system per  
West et al. (1990). 
 
Method 3b.  Similar adjacent watershed method, with recent                  27,400             8,930 
adult counts for Shasta R. expanded to the area above IGD 
based on the ratio of suitable stream miles in the basin above 
IGD per Fortune et al. (1966) and in the Shasta R. system per 
West et al. (1980). 
  
Method 4a.  Watershed-wide expansion of PacifiCorp’s (2004)              32,040               --- 
EDT-based estimates of production potential for areas between  
Iron Gate Dam and Spencer Creek, based on relative production 
potentials estimated by Chapman (1981). 
  
Method 4b.  Watershed-wide expansion of PacifiCorp’s (2004)              14,130               --- 
EDT-based estimates of production potential for areas between  
Iron Gate Dam and Spencer Creek, based on relative production 
potentials estimated by Fortune et al. (1966). 
 
    Mean values               21,245           8,645 
 
1 All estimates depend substantially on the ability of juvenile salmon and steelhead to pass downstream 
successfully into and through Upper Klamath Lake, a critical unknown. 
 
 
Estimation Method 1.  Method 1 consisted of taking Chapman’s (1981) instream flow-based 
estimates of chinook and steelhead production potential for areas above IGD and adjusting them 
downward to account for Fortune et al.’s (1966) estimates of the miles of recently suitable 
riverine rearing habitat in the mainstem Klamath River.  This was necessary because Chapman’s 
estimates of production potentials assumed 88.5 km of riverine rearing habitat and the absence of 
dams, whereas Fortune et al. (1966) indicated that only 43.4 km of the mainstem provided 



 9

suitable riverine rearing habitat.  The result was a 15% reduction in Chapman’s original estimate 
of chinook production potential (to 18,220 adults) and an 11% reduction in his estimate of 
steelhead production potential (to 9,550 adults). 
 
Estimation Method 2.  Under this method I simply accepted Fortune et al.’s (1966) estimates of 
anadromous salmonid production potential above IGD: 9,180 adult chinook salmon and 7,460 
adult steelhead trout.  As indicated earlier, these estimates were based entirely on a conservative 
accounting of available spawning area.  I believe that these estimates of production potential 
should be fairly conservative because of difficulty in anticipating those habitat patches that will 
be used by spawning fish and my perception that spawning habitat is unlikely to limit 
anadromous fish production in the area above IGD as a whole.  Chapman (1981) reviewed 
information on streams in the area and concluded that rearing habitat, not spawning habitat, was 
likely to limit anadromous salmonid production. 
 
Estimation Method 3a.  Estimates of recent production potential made using Method 3a were 
based on recent weir counts of adult chinook and steelhead returning to the Shasta River 
watershed, California, and recent estimates of suitable stream kilometers for each of the two 
species in that watershed as well as in the drainage basin above IGD.  The Shasta River provides 
a relatively good surrogate for areas above IGD because it has the most geographically 
proximate Klamath Basin watershed of substantial size still accessible to anadromous fish, it has 
supported a mix of anadromous species similar to that once present above IGD, and it is a spring-
influenced system rich in nutrients that has been strongly affected by riparian degradation and 
irrigation withdrawals of water. 
 
For chinook salmon, the mean Shasta River adult count for the 20-year period from 1983 through 
2002 (3418 fish; A. Manji, CDFG, pers comm.) was adjusted upward to account for approximate 
ocean harvest rates of 15% and freshwater rates of about 30%, yielding a mean run without 
harvest of about 5,745 fish.  This figure was then scaled up to estimate a potential 26,510 adults 
returning to areas above IGD.  The scaling was based on the ratio between the 259.8 km of 
suitable stream habitat above IGD in Chapman’s (1981) assessment and 56.3 km of streams that 
West et al. (1990) have identified as being used as chinook rearing habitat within the Shasta 
River watershed. 
 
For steelhead, the mean of 1,972 adult fish returning to the Shasta River during the four-year 
period (1979-82) having the highest and most complete annual weir counts (KRIS database) was 
adjusted upward to account for an assumed harvest rate of 33% (Huntington 1988), yielding a 
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mean run without harvest of 2,943 adults.  This figure was then scaled up to a potential run of 
8,640 adult steelhead returning to areas above IGD, based on the ratio between the 259.8 km of 
suitable stream habitat accounted for in Chapman’s (1981) assessment and 88.5 km of streams 
that West et al. (1990) identified as being used as steelhead rearing habitat within the Shasta 
River watershed. 
 
Estimation Method 3b.  Method 3b was identical to Method 3a except that it used Fortune et 
al.’s (1966) estimates of suitable stream habitat (268.5 km for chinook salmon and the same 
quantity for steelhead trout), rather than those included in Chapman (1981), to scale the sizes of 
fish runs into the Shasta River up to those that might return to areas above IGD.  Potential 
returns of adult fish calculated by this method were 27,400 chinook salmon and 8,930 steelhead. 
 
Estimation Method 4a.  This method expanded the recent and very preliminary EDT-based 
estimate that 4,500 adult chinook would return to that portion of the area above IGD that is 
below but includes Spencer Creek to the entire drainage basin above IGD.  The basis for this 
extrapolation was the relative production potentials for these areas estimated by Chapman 
(1981).  Method 4a yielded an estimate of 32,040 adult chinook returning to areas above IGD 
without harvest. 
 
Estimation Method 4b.  Method 4b was identical to Method 4a except that it used Fortune et 
al.’s (1996) estimates of the relative production potentials of differing areas within the drainage 
basin above IGD as the basis for expanding the EDT-based estimate.  Method 4b yielded a 
potential run of 14,130 adult chinook returning to areas above IGD without harvest.   
  

Historic Potential for Chinook and Steelhead Production above Upper Klamath Lake 
 
The ecological setting, recent data on stream conditions and fish populations, Tribal accounts 
(e.g., see Lane & Lane Associates 1981), the Fortune et al. (1966) report, and historical 
information reported by Snyder (1931) all lead me to conclude that areas above UKL once 
supported chinook salmon, both spring and fall-run fish, and steelhead trout.  The spring-run 
chinook apparently began disappearing early in the development of the Klamath Basin, most 
likely due to a combination of over-fishing, migratory impediments, and early habitat 
degradation.  This was a pattern repeated in many areas of the Pacific Northwest and reflects that 
this race of fish was a primary focus of early Euro-American fisheries and highly sensitive to 
environmental disturbance.  Substantial numbers of what were apparently fall-run chinook were 
still being harvested in Sprague River up until about 1910 (Lane & Lane Associates 1981), the 
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year in which the BOF began attempting to block fish runs at Klamathon in anticipation of 
construction of Copco Dam.      
 
I developed low and high-end estimates of historic returns of adult chinook and steelhead to the 
area above UKL, based on expansion from the highest counts of these two species recorded at 
the weir on Shasta River (i.e., at Shasta Racks).  The intent of these estimates was to develop 
some preliminary numbers that would bracket historic production values for the area above 
UKL.  My low-end expansions were simply based on the ratios of watershed areas between the 
Shasta River and each of three suitable production areas above UKL (Williamson River, Sprague 
River, and Wood River Valley).  The high-end expansions were based on the ratios of measured 
mean annual flows between the Shasta River and the lower-most gauged sites for the same three 
areas above UKL.  Flows were used as an expansion factor because areas with higher unit water 
yields can be more productive for anadromous salmonids.  I used mean annual flows and not 
mean late season (e.g., August) flows, because late season flows at the downstream ends of the 
basins of interest may be irregularly affected by irrigation practices at present, particularly in the 
Shasta River watershed.  The historic steelhead returns estimated for areas above UKL were 
reduced by 50% to account for competitive interactions with redband trout and uncertainties 
about how the steelhead would have partitioned habitat above UKL with redbands expressing an 
adfluvial life history.  This adjustment of the estimated steelhead returns likely makes my 
estimates conservative, but I have no information at present upon which to decrement steelhead 
production to account for the presence of adfluvial redbands.  
 
My preliminary estimates of historic chinook salmon and steelhead trout returns to areas above 
UKL are summarized in Table 3.  The estimates of historic chinook returns ranged from nearly 
150,000 adults to more than 400,000 adults, while those for historic steelhead returns ranged 
from about 6,850 adults to about 20,000 adults.  My estimates for the production of both species 
would have been higher if adjusted for catch that was occurring downstream of the weir on 
Shasta River during the return years upon which the estimates were based, but I lacked useful 
information on fish harvest rates.  The estimates for both species, and for chinook salmon in 
particular, might also have been higher if I had accounted for the historic (and unknown) 
seasonal production potential of UKL itself.  Overall, I think that my lower estimate may be 
closest to the historic potential for chinook production above UKL and that my higher estimate 
may be closest to the historic potential for steelhead production above the lake.  Depending on 
the outcomes of interactions between anadromous and adfluvial trout, historic steelhead runs into 
the area above UKL might have been higher than the range contained by my low and high 
estimates for this species.   
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Table 3. Preliminary estimates of historic chinook salmon and steelhead trout returns to areas 
above Upper Klamath Lake, Oregon. 
 

 
 
 
The estimates of historic production potential provided in Table 3 suggest that much of the 
historic capacity to produce anadromous salmonids above the current site of IGD was found in 
areas above UKL.  Restoration of even a portion of this potential would have a dramatic 
influence on the salmon and steelhead production capacity of the entire drainage basin above 
IGD.  The degree to which this capacity might be restored has yet to be examined. 

Mean
Drainage annual Chinook Steelhead

Subbasin/production area area (mi2) flow (cfs) (1931) (1940) Low High Low High

Shasta R. 793 185 61811 5657

Upper Klamath (above Klamath L.)
Williamson R. (below Klamath Marsh) 149 280 --- --- 11614 93552 531 4281
Sprague R. 1580 586 --- --- 123154 195791 5636 8959
Wood River Valley 192 445 --- --- 14966 148681 685 6804

149734 438023 6852 20044

61811 5657

Chinook Steelhead
Maximum adult return Estimated historic returns of adults
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3 CONSERVATION
“Conservation and management measures shall be based upon the best scientific information
available.”

Magnuson-Stevens Act, National Standard 2

3.1 SALMON STOCK CONSERVATION OBJECTIVES

“To the extent practicable, an individual stock of fish shall be managed as a unit throughout its
range, and interrelated stocks of fish shall be managed as a unit or in close coordination”

Magnuson-Stevens Act, National Standard 3

To achieve optimum yield, prevent overfishing, and assure rebuilding of salmon stocks whose abundance has
been depressed to an overfished level, this plan establishes, to the extent practicable, conservation objectives
to perpetuate the coastwide aggregate of salmon stocks covered by the plan (Chapter 1).  The Council’s stock
conservation objectives (to be achieved annually) and other pertinent stock management information are
contained in Table 3-1 (following Section 3.2).  Specific objectives are listed for natural and hatchery stocks
that are part of the Council’s preseason fishery option development process (Chapter 9), including all stocks
listed under the federal ESA.  The objectives may  be applicable to a single stock or a complex of interrelated
stocks (those sharing similarities in life-history traits, geographic distribution, habitat preferences and genetic
characteristics).  Stocks that are not included in the preseason analyses may lack specific conservation
objectives because the stock is not significantly impacted by ocean fisheries or insufficient management
information is available from which to assess ocean fishery impacts directly.  In the latter case, the
conservation objective for a managed stock may serve to provide for the conservation of a closely related
stock unless, or until, more specific management information can be developed.

3.1.1 Basis

The Council’s conservation objectives for natural stocks may (1) be based on estimates for achieving MSY,
an MSY proxy, or MSP, or (2) represent special data gathering or rebuilding strategies to approach MSY and
to eventually develop MSY or MSP objectives.  The objectives have generally been developed through
extensive analysis by the fishery management entities with direct management authority for the stock, or
through joint efforts coordinated through the Council, or with other state, tribal or federal entities.  Most of the
objectives for stocks north of Cape Falcon have been included in U.S. District Court orders.  Under those
orders for Washington coastal and Puget Sound stocks (U.S. v. Washington, 626 F. Supp. 1405 [1985] and
Hoh v. Baldrige No. 81-742 [R] C), the treaty tribes and WDFW may agree to annual spawner targets that
differ from the MSP or MSY objectives.  Details of the conservation objectives in effect at the time this FMP
was approved are available in PFMC (1984), in individual amendment documents (see Table 1 in the
Introduction), and as referenced in Table 3-1. Updated conservation objectives ane ESA consultation
standards are available in the most recent Preseason Report I, (Appendix A, Table A-1), and Preseason
Report III (Appendix A, Table A-3) produced by the STT.

The Council’s fixed conservation objectives are generally expressed in terms of an annual fishery escapement
believed to be optimum for producing MSY over the long-term.  The escapement objective may be (1) a
specific number or a range for the desired number of adult spawners (spawner escapement), or (2) a specific
number or range for the desired escapement of a stock from the ocean or at another particular location, such
as a dam, that may be expected to result in the target number of spawners.  The current data gathering and
rebuilding objectives may be expressed as fixed or stepped exploitation or harvest rates and may include
spawner floors or severely reduced harvest rates at low abundance levels (e.g., Klamath River fall chinook),
or as special requirements provided in National Marine Fisheries Service (NMFS) consultation standards for
stocks listed under the ESA. 
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3.1.2 Changes or Additions

Conservation objectives are fixed measures of the FMP intended to provide the necessary guidance during
the course of the annual preseason planning process to establish salmon fishing seasons that achieve
optimum yield.  However, changes or additions to the stock complexes and objectives for most natural stocks
may be made without plan amendment if a comprehensive technical review of the best scientific information
available provides conclusive evidence that, in the view of the Salmon Technical Team, Scientific and
Statistical Committee (SSC), and the Council, justifies a modification.  An exception is the 35,000 natural
spawner floor for Klamath River fall chinook which may only be changed by FMP amendment.  The Council
may change objectives for hatchery stocks upon the recommendation of the pertinent federal, state, and tribal
management entities.  Federal court-ordered changes in objectives will also be accommodated without a plan
amendment.  Insofar as possible, changes for natural stocks will only be reviewed and approved within the
schedule established for salmon estimation methodology reviews (completed at the November meeting prior
to the season in which they are effective) and apart from the preseason planning process.  The applicable
annual objectives of Council-adopted rebuilding programs developed in response to an overfishing concern
or the requirements of consultation standards promulgated by NMFS under the ESA may be employed without
plan amendment to assure timely implementation.  All of these changes will be documented during the
Council’s preseason planning process.

The Council considers established conservation objectives to be stable and a technical review of biological
data must provide substantial evidence that a modification is necessary.  The Council's approach to
conservation objectives purposely discourages frequent changes for short-term economic or social reasons
at the expense of long-term benefits from the resource.  However, periodic review and revision of established
objectives is anticipated as additional data become available for a stock or stock complex.

3.2 OVERFISHING CRITERIA

“Any fishery management plan . . . shall . . . specify objective and measurable criteria for
identifying when the fishery . . . is overfished . . . and, . . . contain conservation and management
measures to prevent overfishing or end overfishing and rebuild the fishery;”

Magnuson-Stevens Act, § 303(a)(10)

“The terms overfishing and overfished mean a rate or level of fishing mortality that jeopardizes
the capacity of a fishery to produce the maximum sustainable yield on a continuing basis.”

Magnuson-Stevens Act, § 3(29)

In applying the Magnuson-Stevens Act definition of overfishing to salmon fisheries and establishing criteria
by which to identify it, the Council must consider the uncertainty and theoretical aspects of MSY as well as
the complexity and variability unique to naturally producing salmon populations.  These unique aspects include
the interaction of a short-lived species with frequent, sometimes protracted, and often major variations in both
the freshwater and marine environments.  These variations may act in unison or in opposition to affect salmon
productivity in both positive and negative ways.  In addition, variations in natural populations may sometimes
be difficult to measure due to masking by artificially produced salmon.

3.2.1 General Application to Salmon Fisheries

In setting criteria from which to judge the conservation status of salmon stocks, the unique life history of
salmon must be considered.  Chinook, coho, and pink salmon are short-lived species (generally two to six
years) that reproduce only once shortly before dying.  Spawning escapements of coho and pink salmon are
dominated by a single-year class and chinook spawning escapements may be dominated by no more than
one or two-year classes.  The abundance of year classes can fluctuate dramatically with combinations of
natural and human-caused environmental variation.  Therefore, it is not unusual for a healthy and relatively
abundant salmon stock to produce occasional spawning escapements which, even with little or no fishing
impacts, may be significantly below the long-term average associated with the production of MSY.  This
phenomenon has been observed in recent years for numerous salmon stocks, including Klamath River fall
chinook and several Washington coho stocks.
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Numerous West Coast salmon stocks have suffered, and continue to suffer, from an onslaught of nonfishing
activities that severely reduce natural survival by such actions as the elimination or degradation of  freshwater
spawning and rearing habitat.  The consequence of this man-caused, habitat-based variation is two fold.  First,
these habitat changes increase large scale variations in stock productivity and associated stock abundances,
which in turn complicate the overall determination of MSY and the specific assessment of whether a stock is
producing at or below that level.  Secondly, as the productivity of the freshwater habitat is diminished, the
benefit of further reductions in fishing mortality to improve stock abundance decreases.  Clearly, the failure
of several stocks managed under this FMP to produce at an historic or consistent MSY level has little to do
with current fishing impacts and often cannot be rectified with the cessation of all fishing.

To address the requirements of the Magnuson-Stevens Act to clearly identify when a stock may be
approaching an overfished condition or is overfished, the Council has established two separate criteria based
on a stock’s failure to meet its conservation objective.  These criteria are denoted as a “conservation  alert”
and an “overfishing concern”.  The criteria for these two categories are based on the unique life history of
salmon and the large variations in annual stock abundance due to numerous environmental variables.  They
also take into account the uncertainty and imprecision surrounding many estimates of MSY, fishery impacts,
and spawner escapements.   In recognition of the unique salmon life history, the criteria differ somewhat from
the general guidance in the National Standard Guidelines (§ 600.310), but equal or exceed them in addressing
the overfishing issue as it relates to salmon.

3.2.2 Conservation Alert

“A fishery shall be classified as approaching a condition of being overfished if, based on trends
in fishing effort, fishery resource size, and other appropriate factors, the Secretary estimates that
the fishery will become overfished within two years.”

Magnuson-Stevens Act, § 304(e)(1)

To anticipate and react to potential stock declines which might lead to overfishing, the Council has
established a conservation alert process with criteria and actions as described below.

3.2.2.1 Criteria

A conservation alert is triggered during the annual preseason process (Chapter 9) if a natural stock or stock
complex, listed in Table 3-1, is projected to fall short of its conservation objective (MSY, MSY proxy, MSP,
or floor in the case of some harvest rate objectives [e.g., 35,000 natural Klamath River fall chinook
spawners]).  While a  projected one-year shortfall may be of little biological concern, it may also represent
the beginning of production problems and is worthy of note to help prevent future stock decline.

3.2.2.2 Council Action

For all natural stocks which meet the conservation alert criteria, the Council will notify pertinent fishery and
habitat managers, advising that the stock may be temporarily depressed or approaching an overfishing
concern (depending on its recent conservation status), and request that state and tribal fishery managers
identify the probable causes, if known.  If the stock in question has not met its conservation objective in the
previous two years, the Council will request the pertinent state and tribal managers to do a formal assessment
of the primary factors leading to the shortfalls and report their conclusions and recommendations to the
Council no later than the March meeting prior to the next salmon season.

The Council will take the following actions for stocks which trigger a conservation alert that do not qualify as
exceptions under Section 3.2.4 (see Table 3-1):

1. Close salmon fisheries within Council jurisdiction that impact the stock.

2. In the case of Washington coastal and Puget Sound salmon stocks and fisheries managed under U.S.
District Court orders, the Council may allow fisheries which meet annual spawner targets developed
through relevant U.S. v. Washington, Hoh v. Baldrige, and subsequent U.S. District Court ordered
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processes and plans, which may vary from the MSY or MSP conservation objectives.  Other than the
exceptions noted above, the Council may not recommend ocean salmon fisheries which are expected to
trigger a conservation alert.

If postseason estimates confirm that a stock conservation objective is not met, a rebuilding program for the
following year is implicit in the conservation objective since it is based on annually meeting MSY or MSP.  In
addition, the Council reviews stock status annually and, where needed, identifies actions required to improve
estimation procedures and correct biases.  Such improvements provide greater assurance that objectives will
be achieved in future seasons.  Consequently, a remedial response is built into the preseason planning
process to address excessive fishing mortality levels relative to the conservation objective of a stock.

The Council does not believe that a one year departure from the MSY/MSP spawner objective for salmon
affects the capacity of a stock to produce MSY over the long-term (i.e., does not constitute overfishing as
defined by the Magnuson-Stevens Act).  However, the Council’s use of a conservation alert and the rebuilding
effect of the conservation objectives provides for sound resource management and responds to the concept
in the National Standard Guidelines for action to address overfishing concerns in any one year.  The Council’s
conservation objectives which are used to trigger a conservation alert are generally based on MSY or MSP
rather than a minimum stock size threshold.  In this respect, the Council’s management approach is more
conservative than recommended by the National Standard Guidelines.

3.2.3 Overfishing Concern

“For a fishery that is overfished, any fishery management plan, amendment, or proposed
regulations . . . for such fishery shall–(A) specify a time period for ending overfishing and
rebuilding the fishery that shall–(I) be as short as possible, taking into account the status and
biology of any overfished stocks of fish, the needs of the fishing communities, recommendations
by international organizations in which the United States participates, and the interaction of the
overfished stock within the marine ecosystem; and (ii) not exceed 10 years, except in cases
where the biology of the stock of fish, other environmental conditions, or management measures
under an international agreement in which the United States participates dictate otherwise. . .”

Magnuson-Stevens Act, § 304(e)(4)

The Magnuson-Stevens Act requires overfishing be ended and stocks rebuilt in as short a period as possible
and, depending on other factors, no longer than ten years.  For healthy salmon stocks which may experience
a sudden reduction in production and/or spawner escapement, the limitation on fishing impacts provided by
the Council’s MSY or MSY proxy conservation objectives provide a stock rebuilding plan that should be
effective within a single salmon generation (two years for pinks, three years for coho, and three to five years
for chinook).  However, additional actions may be necessary to prevent overfishing of stocks suffering from
chronic depression due to fishery impacts outside Council authority, or from habitat degradation or long-term
environmental fluctuations.  Such stocks may meet the criteria invoking the Council’s overfishing concern.

3.2.3.1 Criteria

The Council’s criteria for an overfishing concern are met if, in three consecutive years, the postseason
estimates indicate a natural stock has fallen short of its conservation objective (MSY, MSP, or spawner floor
as noted for some harvest rate objectives) in Table 3-1.  It is possible that this situation could represent normal
variation, as has been seen in the past for several previously referenced salmon stocks which were reviewed
under the Council’s former overfishing definition.  However, the occurrence of three consecutive years of
reduced stock size or spawner escapements, depending on the magnitude of the short-fall, could signal the
beginning of a critical downward trend (e.g., Oregon coastal coho) which may result in fishing that jeopardizes
the capacity of the stock to produce MSY over the long term if appropriate actions are not taken to ensure the
automatic rebuilding feature of the conservation objectives is achieved.

3.2.3.2 Assessment

When an overfishing concern is triggered, the Council will direct its STT to work with state and tribal fishery
managers to complete an assessment of the stock within one year (generally, between April and the March
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Council meeting of the following year).   The assessment will appraise the actual level and source of fishing
impacts on the stock, consider if excessive fishing has been inadvertently allowed by estimation errors or other
factors, identify any other pertinent factors leading to the overfishing concern, and assess the overall
significance of the present stock depression with regard to achieving MSY on a continuing basis.

Depending on its findings, the STT will recommend any needed adjustments to annual management measures
to assure the conservation objective is met, or recommend adjustments to the conservation objective which
may more closely reflect the MSY or ensure rebuilding to that level.  Within the constraints presented by the
biology of the stock, variations in environmental conditions, and the needs of the fishing communities, the STT
recommendations should identify actions that will recover the stock in as short a time as possible, preferably
within ten years or less, and provide criteria for identifying stock recovery and the end of the overfishing
concern.  The STT recommendations should cover harvest management, potential enhancement activities,
hatchery practices, and any needed research.  The STT may identify the need for special programs or
analyses by experts outside the Council advisors to assure the long-term recovery of the salmon population
in question.  Due to a lack of data for some stocks, environmental variation, economic and social impacts, and
habitat losses or problems beyond the control or management authority of the Council, it is likely that recovery
of depressed stocks in some cases could take much longer than ten years.

In addition to the STT assessment, the Council will direct its Habitat Committee (HC) to work with federal,
state, local, and tribal habitat experts to review the status of the essential fish habitat affecting this stock and,
as appropriate, provide recommendations to the Council for restoration and enhancement measures within
a suitable time frame.

3.2.3.3 Council Action

Following its review of the STT report, the Council will specify the actions that will comprise its immediate
response for ensuring that the stock’s conservation objective is met or a rebuilding plan is properly
implemented and any inadvertent excessive fishing within Council jurisdiction is ended.  The Council’s
rebuilding plan will establish the criteria that identify recovery of the stock and the end of the overfishing
concern.  In some cases, it may become necessary to modify the existing conservation objective/rebuilding
plan to respond to habitat or other long-term changes.  Even if fishing is not the primary factor in the
depression of the stock or stock complex, the Council must act to limit the exploitation rate of fisheries within
its jurisdiction so as not to limit recovery of the stock or fisheries, or as is necessary to comply with ESA
consultation standards.  In cases where no action within Council authority can be identified which has a
reasonable expectation of providing benefits to the stock unit in question, the Council will identify the actions
required by other entities to recover the depressed stock.  Upon review of the report from the HC, the Council
will take actions to promote any needed restitution of the identified habitat problems.

For those fishery management actions within Council authority and expertise, the Council may change
analytical or procedural methodologies to improve the accuracy of estimates for abundance, harvest impacts,
and MSY escapement levels, and/or reduce ocean harvest impacts when shown to be effective in stock
recovery.  For those causes beyond Council control or expertise, the Council may make recommendations
to those entities which have the authority and expertise to change preseason prediction methodology, improve
habitat, modify enhancement activities, and re-evaluate management and conservation objectives for potential
modification through the appropriate Council process.

3.2.3.4 End of Overfishing Concern

The criteria for determining the end of an overfishing concern will be included as a part of any rebuilding plan
adopted by the Council.  Additionally, an overfishing concern will be ended if the STT stock analysis provides
a clear finding that the Council’s ability to affect the overall trend in the stock abundance through harvest
restrictions is virtually nil under the “exceptions” criteria below for natural stocks.

3.2.4 Exceptions

“Conservation and management measures shall take into account and allow for variations among,
and contingencies in, fisheries, fishery resources, and catches.”
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Magnuson-Stevens Act, National Standard 6

This plan contains three exceptions to the application of overfishing criteria and subsequent Council actions
for stocks or stock complexes with conservation objectives in Table 3-1: (1)  hatchery stocks, (2) stocks for
which Council management actions have inconsequential impacts, and (3) stocks listed under the ESA.

3.2.4.1 Hatchery Stocks

Salmon stocks important to ocean fisheries and comprised exclusively of hatchery production generally have
conservation objectives expressed as an egg-take or the number of spawners returning to the hatchery rack
to meet program objectives.  This plan recognizes these objectives and strives to meet them.  However, these
artificially produced stocks generally do not need the protection of overfishing criteria and special Council
rebuilding programs to maintain long-term production.  Because hatchery stocks can generally sustain
significantly higher harvest exploitation rates than natural stocks, ocean fisheries rarely present a threat to
their long-term survival.  In addition, it is often possible to make temporary program modifications at hatcheries
to assure adequate production to sustain the stock during periods of low abundance (e.g., sharing brood stock
with other hatcheries, arranging for trapping at auxiliary sites, etc.).  If specialized hatchery programs are
approved in the future to sustain listed salmon stocks, the rebuilding programs would be developed and
followed under the ESA .

3.2.4.2 Natural Stocks With Minimal Harvest Impacts in Council-Managed Fisheries

Several natural stock components identified within this FMP are subject to minimal harvest impacts in Council
fisheries because of migration timing and/or distribution.  As a result, the Council’s ability to affect the overall
trend in the abundance of these components through harvest restrictions is virtually nil. Components in this
category are identified by a cumulative adult equivalent exploitation rate of less than five percent in ocean
fisheries under Council jurisdiction during base periods utilized by the fishery regulation assessment models
(1979-1982 for chinook and 1979-1981 for coho).  Council action for these components, when a conservation
alert or an overfishing concern are triggered, will consist of confirming negligible impacts of proposed Council
fisheries, identifying factors which have led to the decline or low abundance (e.g., fishery impacts outside
Council jurisdiction, or degradation or loss of essential fish habitat), and monitoring of abundance trends and
total harvest impact levels.  Council action will focus on advocating measures to improve stock productivity,
such as reduced interceptions in non-Council-managed fisheries, and  improvements in spawning and rearing
habitat, fish passage, flows, and other factors affecting overall stock survival.

3.2.4.3 Stocks Listed Under the Endangered Species Act

The Council regards stocks listed as endangered or threatened under the ESA as a third exception to the
application of overfishing criteria of the Magnuson-Stevens Act.  The ESA requires federal agencies whose
actions may jeopardize listed salmon to consult with NMFS.  Because NMFS implements ocean harvest
regulations, it is both the action and consulting agency for actions taken under  the FMP.  To ensure there is
no jeopardy, NMFS conducts internal consultations with respect to the effects of ocean harvest on listed
salmon.  The Council implements NMFS' guidance as necessary to avoid jeopardy, as well as in recovery
plans approved by NMFS.  As a result of NMFS' consultation, an incidental take statement may be issued
which authorizes take of listed stocks under the FMP that would otherwise be prohibited under the ESA.

The Council believes that the requirements of the ESA are sufficient to meet the intent of the Magnuson-
Stevens Act overfishing provisions.  Those provisions are structured to maintain or rebuild stocks to levels at
or above MSY and require the Council to identify and develop rebuilding plans for overfished stocks.  For
many fish species regulated under the Magnuson-Stevens Act, the elimination of excess fishing pressure is
often the sole action necessary to rebuild depressed stocks. This is, however, not the case for many salmon
stocks and, in particular, for most listed populations.

Although harvest has certainly contributed to the depletion of West Coast salmon populations, the primary
reason for their decline has been the degradation and loss of freshwater spawning, rearing and migration
habitats.  The quality and quantity of freshwater habitat are key factors in determining the MSY of salmon
populations. The Council has no control over the destruction or recovery of freshwater habitat nor is it able
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to predict the length of time that may be required to implement the habitat improvements necessary to recover
stocks.  While the Council could theoretically establish new MSY escapement goals consistent with the limited
or degraded habitat available to listed species, adoption of revised goals would potentially result in an ESA-
listed stock being classified as producing at MSY and; therefore, not overfished under the Magnuson-Stevens
Act.  The Council believes that the intent of the ESA and the Magnuson-Stevens Act is the recovery of stocks
to MSY levels associated with restored habitat conditions.

The Council considers the consultation standards and recovery plans developed by NMFS for listed
populations as interim rebuilding plans.  Although NMFS’ consultation standards and recovery plans may not
by themselves recover listed populations to historical MSY levels within ten years, they are sufficient to
stabilize populations until freshwater habitats and their dependent populations can be restored and estimates
of MSY developed consistent with recovered habitat conditions.  As species are delisted, the Council will
establish conservation objectives with subsequent overfishing criteria and manage to maintain the stocks at
or above MSY levels.

3.3 SUPPLEMENTARY CONSERVATION INFORMATION

3.3.1 Endangered Species Act Listings

Since 1990, West Coast salmon fisheries have been modified to accommodate special requirements for the
protection of salmon species listed under the federal ESA.  The ESA listing of a salmon population may have
profound consequences for the management of Council mixed-stock ocean fisheries since listed populations
are often incidentally harvested with more abundant healthy populations.  As additional stocks of salmon have
been listed, the Council’s preseason process has increasingly focused on protecting listed stocks.  In applying
the ESA to Pacific salmon, NMFS determined that a population segment of a salmon species must represent
an evolutionarily significant unit (ESU) of that species in order to be eligible for listing.  ESUs are characterized
by their reproductive isolation and contribution to the genetic diversity of the species as a whole.  NMFS
establishes consultation standards for listed ESUs, which specify levels of incidental take that are not likely
to jeopardize the continued existence of the ESU.

The Council must meet or exceed the requirements of the ESA, which is other applicable law.  In addition to
the stocks and conservation objectives in Table 3-1, the Council will manage all species listed under the ESA
consistent with NMFS consultation standards or recovery plans to meet immediate conservation needs and
the long-term recovery of the species.  These standards are provided annually to the Council by NMFS at the
start of the preseason planning process.  In so far as is practical, while not compromising its ability to meet
the requirements of the ESA, NMFS will endeavor to provide opportunity for Council and peer review of any
proposed consultation standards, or the objectives of recovery plans, well prior to their implementation.  Such
review would ideally commence no later than the last Council meeting in the year immediately preceding the
first salmon season in which the standards would be implemented.

Table 3-2 summarizes the relationships of the individual stocks and stock units managed under the FMP to
the ESUs identified by NMFS in the course of ESA status reviews.  With the exception of some hatchery
stocks, the stocks managed under the FMP are generally representative of the range of life history features
characteristic of most ESUs.  The managed stocks therefore serve as indicators for ESUs and provide the
information needed to monitor fishery impacts on ESUs as a whole.  In some cases, the information necessary
for stock specific management is lacking, leaving some ESUs without adequate representation.  For these
ESUs, it will be necessary in the immediate future to use conservative management principles and the best
available information in assessing impacts in order to provide necessary protection.  In the meantime, the
responsible management entities should implement programs to ensure that data are collected for at least one
stock representative of each ESU.  Programs should be developed to provide the information that will permit
the necessary stock specific management within five years of completion of this amendment.



TABLE 3-1.  Conservation objectives and management information for natural and hatchery salmon stocks and stock complexes of significance to ocean salmon

fisheries.  Abundance information is generally based on the period 1994-1998. 
a/

  (Page 2 of 15)

Stock

Conservation Objective
b/

(to be met annually unless noted otherwise)

Subject to Council Actions to

Prevent Overfishing Other Management Information
c/
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- - - CHINOOK - - -

NORTHERN CALIFORNIA COAST - All fall and spring stocks of California streams north of the entrance to San Francisco Bay.  Management of this stock complex

is based primarily on meeting spawning escapements for natural fall chinook.  Limited data is available except for the Klamath River.  An assessment and monitoring

program is under consideration by CDFG for stocks originating from the Smith, Eel, Mattole and Mad Rivers which might provide a more thorough management basis

for the future.  Significant water diversion problems in several drainages.  In the Klamath River Basin, there is significant hatchery production of fall chinook and less

so of spring chinook, resulting primarily from mitigation programs for dams constructed in both Upper Klamath and Trinity Rivers.

Eel, Mattole, Mad,

and Smith Rivers

(Fall and Spring)

Eel, Mattole and

Mad River stocks - 

Threatened (1999)

Undefined.  Indices of spawning abundance limited to

one tributary of the Mad River and two tributaries of the

Eel River.  NMFS consultation standard/recovery plan for

Eel, Mattole, and Mad River stocks not established at

time of printing.

Indirectly.  Data insufficient to define

MSY criteria.  CDFG developing an

assessment and monitoring

program.  Conservation achieved by

objective for Klamath River fall

chinook which includes an inside

allocation to tribal and sport fisheries

which lowers ocean fishery impacts.

Depressed.  Limited management data.

Believed to occur in ocean fisheries off

northern California and southern Oregon.

Ocean fishery impacts incidental to fisheries

for Sacramento and Klamath Rivers fall

chinook.  No preseason or postseason

abundance estimates available.

Klamath River Fall

(Klamath and Trinity

Rivers)

33-34% of potential adult natural spawners, but no fewer

than 35,000 naturally spawning adults in any one year.

Brood escapement rate must average 33-34% over the

long-term, but an individual brood may vary from this

range to achieve the required tribal/nontribal annual

allocation.  Objective designed to allow a wide range of

spawner escapements from which to develop an MSY

objective or proxy while protecting the stock during

prolonged periods of reduced productivity.  Adopted

1988 based on Hubbell and Boydstun (1985); KRTT

(1986); PFMC (1988); minor technical modifications in

1989 and 1996 (Table I-1).  Natural spawners to

maximize recruitment are estimated at 41,000 to 106,000

adults (Hubbell and Boydstun 1985).

Yes.  A conservation alert or

overfishing concern will be based on

a failure to meet the 35,000 floor.

Abundance variable from high to depressed.

Major contributor to ocean fisheries from

Humbug Mt., OR to Horse Mt., CA (the KMZ)

and to Klamath River tribal and recreational

fisheries.  Significant contributor to ocean

fisheries from central Oregon to central

California.  Coastwide impacts are considered

in meeting allocation requirements for Indian

tribes with federally recognized fishing rights

and the inland fishery.  Specific management

measures for this stock generally are

implemented from Pigeon Pt., California  to

Florence, Oregon.

Klamath River

Spring

(Klamath and Trinity

Rivers)

Undefined. Indirectly.  MSY criteria undefined.

Productive potential protected by the

objective for Klamath River fall

chinook which includes an inside

allocation to tribal and sport fisheries

which lowers ocean fishery impacts.

Depressed.  Believed to occur in ocean

fisheries off northern California and southern

Oregon (based on Trinity River Hatchery fish).

Impacts incidental to ocean fisheries for

Sacramento and Klamath Rivers fall chinook.
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THE SECRETARY OF COMMERCE 
Washington. D.C. 20230 

Declaration Concerning the Klamath River Fall Chinook Salmon Fishery 

Klamath River fall Chinook (KRFC) is a key stock used by NOAA's National Marine Fisheries Service (NMFS) 
to manage the mixed stock ocean fishery off the Pacific Coast, in which salmon from different rivers of origin co- 
mingle in ocean waters and are harvested together. Fisheries disaster relief is covered by Section 3 12(a) of the 
Magnuson-Stevens Fishery Conservation and Management Act, which specifies that the Secretary, at the 
discretion of the Secretary or at the request of the Governor of an affected State or a fishing community, shall 
determine whether there is a Commercial Fishery Failure due to a Fishery Resource Disaster as a result of natural 
causes, man-made causes beyond the control of fisheries managers to mitigate, or undetermined causes. At the 
request of the Governors of Oregon and California in April 2006, 1 began an evaluation of the Klamath River fall 
Chinook. On July 6,2006, I declared a Fishery Resource Disaster under section 308(b) of the Interjurisdictional 
Fisheries Act of 1986. 

The conservation objective for KRFC established under the Pacific Coast Salmon Fishery Management Plan 
(Salmon FMP) requires a return of 33-34 percent of potential adult natural spawners, but no fewer than 35,000 
naturally spawning adults, each year. In compliance with the Salmon FMP, a "conservation alert" is triggered 
when a stock is projected to fall below its conservation objective. Under such circumstances, the Pacific Fishery 
Management Council (Council) is required to recommend the closure of salmon fisheries within Council 
jurisdiction that impact the stock. 

From 2001 through 2005, drought conditions in the upper Klamath Basin resulted in flow conditions in the 
mainstem Klamath River and tributaries representative of dry water years. As a result of the protracted drought 
and low flows in the mainstem Klamath River, in-river conditions allowed for the proliferation of endemic 
diseases, and both juvenile and adult Chinook salmon populations have experienced substantial mortality as a 
result of these epizootic events. The escapement of KRFC then fell below the 35,000 spawner escapement floor 
in 2004 and 2005. 

A recent decline in ocean conditions, prolonged drought, and subsequent poor in-river conditions in 2002 and 
2003, resulted in low numbers of age-3 and age-4 KRFC recruiting to the 2006 fishery. The 2006 preseason 
forecast of approximately 25,000 naturally spawning KRFC was close to the record low, and less than the 
minimum escapement of 35,000 required to allow fishing between Cape Falcon, Oregon, and Point Sur, 
California, (the Klamath impact area) under the Salmon FMP. A complete closure of the 2006 salmon fishery, 
in the Klamath impact area, was avoided through a collaborative effort by NMFS, Council, state, and tribal 
representatives to identify a limited fishery that would manage risks and address the conservation concerns for 
KRFC. NMFS issued a Temporary Rule for Emergency Action to implement very restrictive 2006 annual 
management measures for the west coast ocean salmon fisheries. These regulations close a majority of the 
commercial fisheries from Cape Falcon, Oregon, to Point Sur, California, from May 1 to August 3 1, 2006. 
As a result of the factors described above, the commercial salmon fishery and the shore-based support sector 
are enduring severe economic hardship this year in this significant part of the west coast (see Table 1 below). 
Accordingly, the scope of the Fishery Resource Disaster consideration includes this entire 700 mile stretch of 
coastline from Cape Falcon to Point Sur. 

Table 1. Season Revenue (Ex-vessel) C o m ~ a r e d  to  Historical Information from State Data 
Management Area 
Oregon (South of 
Cane Falcon) 

2006 

$1,240,000 

California 
Total 

$1 1,5 19,000 
$18,912,000 

$1,696,000 
$2,936,000 

200 1-2005 Average 

$7,393,000 

$1 8,383,000 (2004) 
$28,473,000 (2004) 

High 

$1 0,090,000 (2004) 

$5,225,000 (2001) 
$10,341,000 (2001) 

Low 

$5,116,000 (200 1) 



The season restrictions reduced the fishing opportunity in the Klamath impact area by 71% from recent years. 
Due to weather and other factors, the actual number of fishing days by vessels has been even lower than expected. 
Based on information obtained from the States of Oregon and California, catch of salmon in this area will 
decrease by 88% this season from the recent years' average. Although the price per pound has been higher due to 
the limited supply, the resulting ex-vessel revenue this season will still drop by roughly 84% compared to the 
recent years' average. 

In light of the foregoing facts, I find the economic losses in the commercial salmon fishery off Oregon and 
California caused by the low abundance of KRFC between Cape Falcon, Oregon, and Point Sur, California, in 
2006 constitute a Commercial Fishery Failure due to a Fishery Resource Disaster. I find further this Fishery 
Resource Disaster is due primarily to natural causes, including drought, disease, and poor ocean conditions. 

Therefore, I hereby declare that a Commercial Fishery Failure due to a Fishery Resource Disaster exists under 
section 3 12(a) of the Magnuson-Stevens Fishery Conservation and Management Act of 1976, as amended. 
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Declaration of Emergency (2006) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A PROCLAMATION 
 

BY THE GOVERNOR OF THE STATE OF CALIFORNIA 
 

 
 WHEREAS California’s salmon runs are a vital component of our great State’s 
resources that provide significant environmental, recreational, commercial, and economic 
benefits to the people; and 
 
 WHEREAS Klamath River Basin Chinook Salmon have been significantly impacted 
by poor ocean conditions, drought, water management, water quality, water flows, disease, 
and the elimination of access to historical spawning habitat; and 
 
 WHEREAS the Klamath Basin Chinook Salmon that commingle with other runs of 
salmon in ocean waters off of California and Oregon have been declining in abundance to a 
point where California's and Oregon’s recreational, commercial, and tribal fisheries are being 
significantly constrained to conserve Klamath River Chinook Salmon; and 
 
 WHEREAS Klamath River Basin Chinook Salmon are predicted to have extremely 
low ocean abundance for 2006 in waters from Cape Falcon in Oregon to Point Sur in 
Monterey County, California, and in the Klamath River Basin; and 
 
 WHEREAS restoration of habitat and improved water quality and flows are critical to 
restoring an environment suitable to the long-term sustainability of the Klamath River Basin 
Chinook Salmon and other anadromous fish species; and 
 
 WHEREAS appropriate management of the Klamath River Basin Chinook Salmon 
population is critical to California’s businesses, and local communities that provide goods 
and services in support of California’s salmon fisheries; and 
 
 WHEREAS on April 5, 2006, I requested Secretary of Commerce Carlos Gutierrez to 
use his authority under the Magnusen-Stevens Fishery Conservation and Management Act 
to determine that there has been a commercial fishery failure due to a fishery resource 
disaster; and  
 
 WHEREAS on April 28, 2006, the National Marine Fisheries Service adopted an 
emergency rule to implement the recommendations of the Pacific Fisheries Management 
Council that resulted in severe restrictions on the commercial ocean salmon and Klamath 
Basin tribal and recreational fisheries and included restrictions on the recreational ocean 
salmon fishery; and   
 
 WHEREAS these restrictions will have significant impacts to California’s commercial 
ocean salmon and in-river salmon fisheries and will result in severe economic losses 
throughout the State; and 
 
 WHEREAS the Department of Finance has determined that approximately $778,000 
is continuously appropriated and available in the Small Business Expansion Fund (Fund 918) 
for disaster purposes under the Corporations Code section 14030 et seq.; and  
 
 



  

 
 WHEREAS the Small Business Expansion Fund’s available monies can be leveraged 
to guarantee up to approximately $9.2 million in loans for disasters, including guaranteeing 
loans to prevent business insolvencies and loss of employment in an area affected by a state 
of emergency within the state; and 
 
 WHEREAS Governor Ted Kulongoski of Oregon and I signed The Klamath River 
Watershed Coordination Agreement along with the responsible federal agencies in order to 
address the impacts to the fisheries in the region and to develop a long-term management 
approach, common vision, and integrated planning associated with the Klamath Basin; and 
 
 WHEREAS the serious circumstances of the Klamath River Chinook Salmon run put 
at risk the livelihoods of families and businesses dependent upon them.  
 
 NOW, THEREFORE, I, ARNOLD SCHWARZENEGGER, Governor of the State of 
California, find that conditions of disaster or of extreme peril to the safety of persons and 
property exist within the California counties of Monterey, Santa Cruz, San Mateo, San 
Francisco, Marin, Sonoma, Mendocino, Humboldt, Del Norte, and Siskiyou due to the poor 
ocean conditions, drought, water management, water quality, water flows, disease, and the 
elimination of access to historical spawning habitat and resulting from the significant 
restrictions that have been imposed on the State’s salmon fisheries.  Because the magnitude 
of this disaster will likely exceed the capabilities of the services, personnel, and facilities of 
these counties, I find these counties to be in a state of emergency, and under the authority of 
the California Emergency Services Act, I hereby proclaim that a State of Emergency exists in 
these counties.    
 
 Pursuant to this Proclamation, I hereby direct the Director of the California 
Department of Fish and Game and the Secretary of the Resources Agency to:  (1) report to 
me immediately upon final action of the Department of Commerce and the California Fish 
and Game Commission on any further actions necessary to ensure the protection of the 
resource and of the economic livelihood of the fishery participants, tribes, and local 
communities; and (2) continue discussions for long-term restoration and management of the 
Klamath Basin with the State of Oregon, federal agencies (including the Secretaries of 
Commerce, the Interior, and Agriculture), tribal governments, and representatives from 
conservation, fishing, and agricultural organizations.  
 
 I FURTHER DIRECT the Secretary of the Business, Housing and Transportation 
Agency, with the cooperation of the Department of Finance, to activate the Small Business 
Disaster Assistance Loan Guarantee Program to guarantee loans to prevent business 
insolvencies and loss of employment in the counties of Monterey, Santa Cruz, San Mateo, 
San Francisco, Marin, Sonoma, Mendocino, Humboldt, Del Norte, and Siskiyou as a result of 
this State of Emergency. 
   
 I FURTHER DIRECT that as soon as hereafter possible, this proclamation be filed in 
the Office of the Secretary of State and that widespread publicity and notice be given of this 
proclamation.  

 

IN WITNESS WHEREOF I have hereunto 
set my hand and caused the Great Seal of 
the State of California to be affixed this 6th 
Day of June 2006. 

 
 

______________________________ 
ARNOLD SCHWARZENEGGER 
Governor of California 

 
  

ATTEST: 
 
 

_______________________________ 
BRUCE McPHERSON 

            Secretary of State 
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Recent Water Temperature Trends in the Lower
Klamath River, California

JOHN M. BARTHOLOW*
U.S. Geological Survey, Fort Collins Science Center,

2150 Centre Avenue, Building C, Fort Collins, Colorado 80526-8118, USA

Abstract.—Elevated water temperatures have been implicated as a factor limiting the recovery
of anadromous salmonids in the Klamath River basin. This article reviews evidence of a multi-
decade trend of increasing temperatures in the lower main-stem Klamath River above the ocean
and, based on model simulations, finds a high probability that water temperature has been increasing
by approximately 0.58C/decade (95% confidence interval [CI] 5 0.42–0.608C/decade) since the
early 1960s. The season of high temperatures that are potentially stressful to salmonids has length-
ened by about 1 month over the period studied, and the average length of main-stem river with
cool summer temperatures has declined by about 8.2 km/decade. Water temperature trends seem
unrelated to any change in main-stem water availability but are consistent with measured basinwide
air temperature increases. Main-stem warming may be related to the cyclic Pacific Decadal Os-
cillation, but if this trend continues it might jeopardize the recovery of anadromous salmonids in
the Klamath River basin.

The Klamath River basin (Figure 1) straddles
the border between the states of Oregon and Cal-
ifornia. The basin drains an area of over 40,000
km2 through varied landscapes. The upper reaches,
above river kilometer (RKM) 375 (as measured
from the outlet to the Pacific Ocean), are charac-
terized by rain-shadowed lowlands holding exten-
sive lakes and relic marshlands arising from a bor-
der of low mountains. The Klamath River drains
these relatively flat valleys, flowing over 400 km
through a tall, coastal mountain range that con-
tributes several major tributaries from the flanks
of dormant volcanoes and finally emptying
through dense forests along the coastal plain into
the Pacific Ocean. The middle and lower portions
of the river (below RKM 308) are largely con-
strained within bedrock canyons and interspersed
with minor alluvial reaches. Flows vary widely
throughout the year; peak flows generally occur in
December and January, and the lowest flows ex-
tend from June through September. Summer low
flows below a series of hydropower facilities on
the main-stem Klamath River are often held at
Federal Energy and Regulatory Commission
(FERC) mandated minima, about 20 m3/s. Accre-
tions are substantial along the river, however: av-
erage annual flows grow from 1,666 3 106 m3/
year as the river drains the upper basin to 15,768
106 m3/year near the ocean. Historic hill slope and
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in-channel gold mining, extensive logging, and
middle-basin hydropower development, coupled
with wetland draining and diversions for agricul-
ture in the upper basin, comprise the major wa-
tershed manipulations.

At approximately 428N, the Klamath River basin
is situated far enough north to support a variety
of coldwater fishes. However, the isolation of the
upper basin from moderating coastal weather and
frontal movement, the rapid 550-m drop in the
river’s elevation below Upper Klamath Lake com-
pared to the surrounding terrain, and main-stem
flows that originate from this very large (24,000–
36,000 ha) and shallow (3 m) water body, all serve
to position the Klamath River on an ecological
‘‘edge’’ with respect to water temperatures for
coldwater fishes. Measured U.S. Geological Sur-
vey (USGS) gauge data reveals that mean monthly
temperature in the lower Klamath River, the only
portion currently accessible to anadromous sal-
monids, generally ranges from 3–68C in January
to 20–22.58C in July or August. Monthly average
daily maximum temperature is commonly above
238C except in areas immediately below hydro-
power reservoirs or near the ocean. Temperature
in the Klamath River is elevated with a greater
frequency and remains elevated for a longer time
than temperatures in adjacent coastal anadromous
streams. Summer maxima in the lower Klamath
River basin below the Trinity River confluence
(RKM 70; Figure 1) may reach 26.68C for up to
10 d/year, in contrast to most other nearby coastal
rivers, both north and south of the Klamath River,
that never exceed this temperature (Blakey 1966).
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FIGURE 1.—Map of the Klamath River basin, Oregon and California, showing the approximate locations of major
dams, water temperature gauges, and meteorological stations. The map was adapted with permission from the Water
Education Foundation, Sacramento, California.

Elevated temperature is clearly problematic for
salmonids (Brett 1952; USEPA 2003). Nehlsen et
al. (1991) listed various salmonid stocks as either
extinct or at risk in the Klamath River and two of
its California tributaries, the Shasta and Scott riv-
ers, along with many other coastal and inland
streams. High temperature is among the many con-
cerns for the successful recovery of salmonids in
the Klamath River below Iron Gate Dam, the cur-
rent upstream terminus of anadromous salmonid
migration (CH2M Hill 1985; Klamath River Basin
Fisheries Task Force 1991). Elevated temperatures
have taken on a greater significance recently be-
cause of their potential link to disease outbreaks

affecting both adult and juvenile salmonids in the
Klamath River (Lynch and Risley 2003).

Researchers at the USGS were asked by the
Klamath River Basin Fisheries Task Force to put
together a decision support system (DSS) that links
Klamath River basin hydrology, water quality, and
fish production to create a better understanding of
the range of water management opportunities and
their potential consequences. Prior to the modeling
effort, we reviewed the available data, concen-
trating on hydrology, water quality, species life
history, and channel morphology. The resulting
unpublished review confirmed the frequent occur-
rence of stressful temperatures for salmonids, and



154 BARTHOLOW

also suggested a basinwide warming of river tem-
peratures of between 0.48C and 0.68C per decade.
However, the estimated trend contained a large de-
gree of uncertainty due to limitations inherent in
the measured water temperature record, specifi-
cally the short duration of and large gaps in ther-
mograph records, as well as ordinary intra-annual
variability.

As a component of the DSS, a water temperature
model was subsequently completed for approxi-
mately 400 km of the main-stem Klamath River
from Upper Klamath Lake in Oregon to the river’s
mouth in California, incorporating the best me-
teorologic and hydrologic data readily available
for the 40-year postdam period, water years (WY)
1962–2001 (Hanna and Campbell 2000; Campbell
et al. 2001). This temperature model enabled a
more complete estimation of mean daily water
temperature in the lower Klamath River during
periods of incomplete thermograph records, and
features several biologically relevant metrics, such
as degree-days, duration of high thermal expo-
sures, and length of river with temperatures be-
tween specified values.

The objective of this article is to review mea-
sured data and model results for evidence, if any,
of basinwide warming in the lower Klamath River
below Iron Gate Dam during the postimpoundment
period, 1962–2001. I assess historical water and
air temperature records in the basin along with
relevant hydrologic data, and evaluate the simu-
lated water temperature and derived temperature
metrics for trends.

Methods

Trend estimation.—All measured data and sim-
ulation results (described below) were analyzed
with statistical software developed by Battelle Pa-
cific Northwest Laboratory (Gilbert 1987: Appen-
dix B). The software performs a nonparametric
analysis that uses the seasonal Kendall test (Hirsch
et al. 1982) to estimate trends in the annual data
and Sen’s (1968) slope estimator for monthly data.
These tests are appropriate because the data need
not conform to any particular distribution and may
contain embedded cycles or exhibit serial corre-
lation (Gilbert 1987). Unlike ordinary least-
squares trend estimation, these techniques are
therefore unbiased by nonnormal outliers, are rel-
atively insensitive to a moderate amount of miss-
ing data, and are less likely to be biased by extreme
events at the beginning or end of the time series
(Fox et al. 1990; USEPA 1998).

Both methods are related to one another and are

conceptually straightforward. The slopes of all
possible data pairs (in time series order) are com-
puted and ranked. From this ranked set, the median
slope is the best estimate of the trend. Software
output includes two-sided confidence intervals
(CIs) about the ‘‘true’’ slope at the 0.05 level, ob-
tained through nonparametric techniques devel-
oped by Sen (1968). Please refer to Gilbert (1987)
for software details. Fox et al. (1990) performed
a similar analysis to identify linear trends in an-
other West Coast basin’s streamflow and precipi-
tation data. However, unlike Fox et al. (1990), I
did not smooth any of the time series data.

Historical water temperature records.—The
Klamath River basin contained 18 USGS water
temperature gauges, each with differing periods of
record (Table 1). Seventeen were for riverine sta-
tions and one represented Crater Lake, potentially
useful because of its long-term data set. Daily
maximum and minimum water temperature data
for the 13 gauges having at least 10 years of data
were extracted from the EarthInfo CD-ROM
(EarthInfo, Inc. 1994), and were scanned to re-
move obvious transcription errors. Mean monthly
water temperature was computed as the simple av-
erage of all measured minimum and maximum dai-
ly values if there were at least 25 d with mea-
surements in that month; otherwise, the value was
considered missing.

Simulated river temperature and metrics.—The
System Impact Assessment Model (SIAM) DSS
(Bartholow et al. 2003) was used to simulate mean
daily water temperature on the main-stem Klamath
River from Upper Klamath Lake to the ocean
based on historical monthly flows and reservoir
storage volumes (disaggregated to mean daily val-
ues) supplied by SIAM. Monthly flows and storage
values were used because they meshed easily with
the planning framework employed by the U.S. Bu-
reau of Reclamation and because regulated flows
in the Klamath River tend to be relatively constant
from day to day except during large rainstorm
events that generally occur in winter. The SIAM
framework uses the U.S. Army Corps of Engineers
Hydrologic Engineering Center’s HEC-5Q model
(USACE 1986) to estimate water temperatures.
The HEC-5Q model is a one-dimensional model
that simulates water quality in reservoirs vertically
from the surface to the bottom and longitudinally
downstream in rivers.

The data requirements for HEC-5Q are daily
average temperature values of all inflowing waters
and daily average meteorological data, including
air and dew point temperatures, wind speed, and
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TABLE 1.—Klamath River basin U.S. Geological Survey (USGS) gauges and data used in the preliminary scoping
exercise. Estimated trends for stations with over 10 years of data were derived from Gilbert’s (1987) technique. Trends
in bold italics are statistically different from zero (P , 0.05). The four main-stem Klamath River gauges used in
subsequent analyses are shown in italics. All stations are in California accept Crater Lake, which is in Oregon.

USGS gauge

Number Name Years of record
Years

available

Estimated
trend

(8C/year)

11530500 Klamath River near Klamath 1966–1981 16 0.050
11530300 Blue Creek near Klamath 1966–1978 13 0.000
11530000 Trinity River at Hoopa 1964–1984 21 0.100
11529000 South Fork Trinity River near Salyer 1963–1966 4
11528700 South Fork Trinity River below

Hyampom
1966–1979 14 0.050

11528500 Hayfork Creek near Hyampom 1961–1974 14 0.029
11528200 South Fork Trinity River near Hyampom 1961–1965 5
11527000 Trinity River near Burnt Ranch 1962–1983 22 0.000
11525655 Trinity River below Limekiln Gulch 1985–1985 1
11525600 Grass Valley Creek at Fawn Lodge 1985–1985 1
11525500 Trinity River at Lewiston 1959–1983 25 0.010
11523000 Klamath River at Orleans 1966–1982 17 0.033
11522500 Klamath River near Seiad Valley 1964–1979 16 20.014
11520500 Salmon River at Somes Bar 1966–1979 14 0.040
11517500 Shasta River near Yreka 1965–1979 15 20.020
11516600 Cottonwood Creek at Hornbrook 1965–1971 7
11516530 Klamath River below Iron Gate Dam 1963–1980 18 0.033
11492200 Crater Lake 1964–1993 30 0.033

cloud cover. Solar radiation is not a direct model
input, but rather is calculated by a companion pro-
gram based on the meteorologic data, time of year,
and latitude. Boundary temperatures for unmea-
sured tributaries were derived from regression
equations based on air temperature. A complete
description of the methods used to set up the HEC-
5Q model for the Klamath River can be found in
Hanna and Campbell (2000).

The HEC-5Q model was calibrated for 1 year
(1996) and validated for 2 years (1997, 1998) with
the most reliable data available. Mean absolute
errors were 1.08C for 1996, 1.048C for 1997, and
0.908C for 1998. The model also performed well
in capturing the essence of the river’s seasonal
thermal signature, as signified by the highly sig-
nificant coefficient of determination (r2) values
(e.g., below Iron Gate Dam: r2 5 0.96, n 5 7,354,
P , 0.001). Overall model bias was 21.18C at
gauge locations from Iron Gate Dam downstream
(i.e., the model underestimated temperatures
slightly), although temperature predictions for any
single day at any single location over the 40-year
simulation period contained more uncertainty (av-
erage absolute mean daily error, ;1.88C), espe-
cially near the ocean in the tidal zone (Bartholow
et al., in press).

For this analysis, the model’s goodness of fit to
measured data was examined for a temporal trend
in the residuals (measured minus simulated water

temperature values) that might inflate or deflate
trend estimates. Monthly average residuals were
calculated from daily values when there were 25
or more measured values per month, and were pro-
cessed following Gilbert’s (1987) methodology. In
addition, the SIAM model was run to simulate a
period of 10 consecutive years that had identical
flow and meteorology regimes to see whether the
modeled system might accumulate heat from year
to year, falsely generating a trend due to a com-
putation or implementation anomaly.

Daily water temperatures were simulated for the
40-year period, WY 1962–2001 (beginning the
year after the last dam was put in place), and ex-
ported from SIAM for the four main-stem river
locations highlighted in Table 1. In addition to
river temperature, SIAM also calculated six bio-
logically relevant metrics for the site immediately
below Iron Gate Dam:

(1) the annual number of degree-days exceeding
158C (e.g., a mean daily water temperature of
178C counts as 2 degree-days),

(2) the annual number of non-overlapping events
when water temperature exceeded 158C for 7
d in a row,

(3) the annual number of days when water tem-
perature exceeded 208C,

(4) the annual first day in spring when water tem-
perature reached 158C,
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TABLE 2.—Estimated trends in simulated water temper-
ature along the main-stem Klamath River and their 95%
confidence intervals (CIs) for the 40-year period 1962–
2001 (n 5 480). Trend estimates at all stations had P-
values #0.001. Note, however, that the most downstream
station (Klamath River near Klamath) showed a significant
trend in the analysis of measured less simulated residuals
and was not considered trustworthy.

Station
Trend

(8C/year) 95% CI

Klamath River below Iron Gate
Dam 0.053 0.044–0.063

Klamath River near Seiad Valley 0.051 0.043–0.059
Klamath River at Orleans 0.048 0.039–0.057
Klamath River near Klamath 0.044 0.036–0.051

(5) the annual last day in fall when water tem-
perature reached 158C, and

(6) the number of river kilometers from Iron Gate
Dam to the mouth of the Klamath River with
water temperature below 158C averaged for
the summer (1 May to 30 September).

The 158C and 208C thresholds in these metrics
were chosen as representative of chronic and acute
high temperatures for salmonids, based on values
reported by the U.S. Environmental Protection
Agency (USEPA 2003). Both thresholds are below
lethal temperatures for most salmonid life stages,
but they are associated with increasingly adverse
effects such as sub-optimal growth rates, reduced
swimming performance, increased disease risk,
and impaired smoltification (USEPA 2003). Un-
like Bartholow et al. (in press), who focused only
on Chinook salmon Oncorhynchus tshawytscha,
the first five metrics were calculated for the entire
year because one or more life stages for all anad-
romous salmonids can occur in the Klamath River
year-round (Leidy and Leidy 1984). Daily values
for all temperatures and metrics were converted to
average monthly values by use of utility programs
and were subsequently processed with Gilbert’s
(1987) software.

Historical air temperature and hydrology re-
cords.—The HEC-5Q model uses daily average air
temperature as one of its dominant inputs. The two
closest air temperature stations to the main-stem
Klamath River below Iron Gate Dam used by Han-
na and Campbell (2000) were Yreka and Eureka,
California; Yreka meteorology governs the up-
stream portions of the river and the maritime sta-
tion at Eureka governs the river’s lowest 50 km,
approximately 32 km from the coast (per Lewis et
al. 2000). However, because the Yreka station had
missing data for air temperature and other required
meteorological variables, Hanna and Campbell
(2000) used regression techniques to translate
some daily values from Medford, Oregon. To elim-
inate any possibility of contaminating this trend
analysis with synthetic values, I used the most con-
sistent source of raw data available (EarthInfo, Inc.
1995). Average monthly maximum and minimum
air temperatures for Eureka, Yreka, and Medford
and for Klamath Falls, Oregon, were extracted
from this database for calendar years (CY) 1962
through 1993, the latest year available in the
EarthInfo, Inc. (1995) database. Mean monthly air
temperature values were computed from these val-
ues as before and were processed by use of Gil-
bert’s (1987) methodology.

Another required input for HEC-5Q is hydrol-
ogy. To detect whether water temperature trends
might be due to changes in river flow, I examined
the historical monthly average discharge records
(WY 1962–2001) for Iron Gate Dam and processed
these values by use of the same set of procedures
applied to the other data.

Results

Historical Water Temperature Records

The historical gauge data for the 13 stations list-
ed in Table 1 with more than 10 years of data
implied an average basinwide warming trend of
0.0268C/year. However, estimated annual trends
for individual stations (Table 1) and months (not
shown) during the year varied widely. Two stations
suggested small negative trends and two indicated
no trend at all. Nine stations indicated positive
annual trends. Only three stations (Crater Lake,
South Fork Trinity River below Hyampom, and
Trinity River at Hoopa) had trends that were sta-
tistically different from zero at the 0.05 level. If
data from only these three stations are averaged,
the estimated trend would be 0.068C/year, but none
of these stations is on the main-stem Klamath Riv-
er and their period of record was inconsistent in
both duration and timing. Thus, results from the
historical temperature gauges were only suggestive
of a trend, not statistically conclusive. Without the
seemingly obvious trends evident by examining
the simulation model’s 40-year output (described
below), this analysis would not have been contin-
ued.

Simulated River Temperature and Metrics

Table 2 indicates that annual water temperature
trends derived from HEC-5Q model results have
been increasing at each of the four main-stem lo-
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FIGURE 2.—Illustration of the increasing trend in sim-
ulated mean monthly water temperature below Iron Gate
Dam on the main-stem Klamath River. Mean monthly
values were computed from the HEC-5Q model’s (USA-
CE 1986) daily simulation results.

FIGURE 3.—Estimated monthly trends (with 95% con-
fidence intervals) in the simulated mean monthly water
temperature for the main-stem Klamath River near Seiad
Valley from 1962 to 2001. June was the only month in
which the trend was not significant at the 0.05 level.
Mean monthly values were computed from the HEC-5Q
model’s (USACE 1986) daily simulation results.

TABLE 3.—Estimated annual trends in metrics derived
from simulated water temperature below Iron Gate Dam
on the main-stem Klamath River and their 95% confidence
intervals (CIs; P # 0.05) for the 40-year period 1962–
2001. See text for definitions of the calculated metrics. All
metrics had 40 observations except for the spring and fall
dates (n 5 39).

Metric Site
Annual
trend 95% CI

Degree-days
(.158C) Iron Gate Dam 5.55 2.89–8.68

Seiad Valley 5.94 3.97–8.42
Orleans 5.99 3.67–8.50

Chronic events
(weeks) Iron Gate Dam 0.09 0.05–0.15

Seiad Valley 0.08 0.04–0.11
Orleans 0.07 0.00–0.13

Acute events (d) Iron Gate Dam 1.09 0.56–1.73
Seiad Valley 0.91 0.36–1.37
Orleans 0.81 0.29–1.20

Spring date (d) Iron Gate Dam 20.44 20.75 to 20.18
Seiad Valley 20.43 20.72 to 20.14
Orleans 20.33 20.64 to 20.05

Fall date (d) Iron Gate Dam 0.46 0.22–0.71
Seiad Valley 0.31 0.07–0.56
Orleans 0.25 0.05–0.47

Length of river
below Iron
Gate Dam
,158C (km)

Downstream of
Iron Gate Dam 20.82 21.29 to 20.40

cations but with slightly less of an increase in the
downstream direction. Figure 2 provides an ex-
ample of the trend observed for the river below
Iron Gate Dam. Positive trends were found for
each month of the year at all four stations (the
Seiad Valley gauge trends are shown in Figure 3),
and almost all months were significant at the 0.05
level. June trends were consistently non-signifi-
cant.

Running the model for the consecutive 10-year
period with identical annual flow regimes and me-
teorology indicated no interannual increase or de-
crease in thermal storage, confirming that the mod-
el’s algorithms themselves were not falsely gen-
erating any trend. However, a careful examination
of residuals (measured minus simulated tempera-
tures) for the full historical period (1962–2001)
did reveal some linear and cyclic trends. A small
linear trend was identified at each of the four main-
stem stations, but the residual trends at the three
upstream-most stations were small (average,
0.0038C/year; n 5 135–235) and none were sig-
nificantly different from zero at the 0.05 level
when tested with Gilbert’s (1987) technique. At
the Klamath River near Klamath, California, the
linear trend in residuals was large (0.0328C/year;
n 5 134) and significantly different from zero.
These results imply that the model does not intro-
duce any significant trend of its own that would
confound an estimate of basinwide warming at all
but the most downstream, tidally influenced sta-
tion. Because the inclusion of that station (Klam-
ath River at Klamath) might influence reliable de-
tection of basinwide trends, it was omitted from
the remainder of the analysis.

Table 3 summarizes simulated temperature
trends for the six different metrics at three stations
along the main-stem Klamath River. Collectively,

these metrics indicated that (1) cumulative expo-
sures to stressful temperatures have been increas-
ing in both number and duration; (2) the length of
the annual period of potentially stressful temper-
atures has been increasing (i.e., summer effec-
tively starts earlier in the spring and extends longer
into the fall); and (3) the average length of river
with suitable temperatures has been decreasing.
There was generally a decreasing rate of change



158 BARTHOLOW

TABLE 4.—Estimated trends in measured air tempera-
ture in or near the main-stem Klamath River and their 95%
confidence intervals (CIs) for calendar years 1962–1993.
All stations had P-values #0.001 except Yreka (P 5
0.357).

Station
(months of data)

Trend
(8C/year) 95% CI

Eureka, California (384) 0.056 0.042–0.066
Yreka, California (373) 0.000 20.029–0.000
Medford, Oregon (366) 0.040 0.019–0.060
Klamath Falls, Oregon (382) 0.035 0.012–0.059

in these metrics in the downstream direction, al-
though there were a few exceptions.

Historical Air Temperature and
Hydrology Records

Estimated historical air temperature trends are
given in Table 4. The variance in the estimated
temperature trend was large across stations, and
the Yreka station exhibited no air temperature
trend at all. Interestingly, the rate of change ap-
peared strongest at the downstream-most station,
Eureka. This station’s estimated trend was an in-
crease of 0.0568C/year.

The estimated annual trend in discharge at Iron
Gate Dam was quite small (20.09 m3/s per year)
relative to typical flow rates (.28.32 m3/s), but it
was still significant (95% CI 5 20.200 to 20.024
m3/s per year; P # 0.003). Although several
months showed some discharge trends approach-
ing 1.4 m3/s per year, most were negligible. Be-
cause of the small magnitude of estimated annual
change in flow, it appeared unlikely that hydro-
logic changes could be responsible for trends de-
tected in water temperatures.

Discussion and Conclusion

Best Estimate of Warming Trends

Thirteen USGS water temperature gauges had
enough measured data to allow computation of
trend statistics, but short records and large blocks
of missing data resulted in few statistically sig-
nificant trend estimates. A few stations with longer
historical records did suggest a small, statistically
significant warming trend beginning in the 1960s.
In particular, Crater Lake (with the longest record)
is well off the main-stem Klamath River and in-
dicated a significant trend similar to on-river lo-
cations, suggesting that a warming trend, if pres-
ent, might be basinwide and not related to any
specific land use or water use factors. Because the
records were short and incomplete, additional
analysis was warranted. The best way to continue

the analysis was to use a water temperature model
to, in essence, fill and extend the record.

Filling the data record via simulation eliminated
some of the uncertainty associated with the han-
dling of missing data in the statistical analysis,
and extending the record well beyond what was
historically available strengthened the statistical
power to estimate mean trends and their CIs simply
because of increased sample size (Gilbert 1987).
However, the use of a simulation model potentially
interjects uncertainty because the model itself
must introduce no trend of its own. No significant
trend in model residuals (measured minus simu-
lated temperatures) through time was detected ex-
cept at the downstream-most station near Klamath,
California. For this reason and because this lo-
cation was also influenced by unmodeled tides, this
station was not used in drawing conclusions about
Klamath River basin warming even though its es-
timated trend was quite similar to those of the other
three stations.

Aggregating all other stations from Table 2, it
is estimated from the filled record that the average
trend in main-stem water temperatures has been
0.58C/decade (95% CI 5 0.42–0.608C/decade; P
# 0.001) for the 40-year postdam period, 1962–
2001. On average, this represents a 28C increase
during the period examined—a change with po-
tentially significant ramifications for the aquatic
community. This estimated trend is larger than that
found for a British Columbia watershed by Mor-
rison et al. (2002), who estimated a warming trend
of about 0.228C/decade from 1953 to 1998.

Uncertainty Inherent in the Estimated Trend

Many factors must be weighed when attempting
to judge the uncertainty inherent in the trend es-
timate for the main-stem Klamath River. There are
a variety of opinions about exactly which statis-
tical methods possess the best ‘‘power’’ for at-
tempts to tease trends from real-world data (US-
EPA 1998). No trend estimation technique, in-
cluding the software developed by Gilbert (1987),
can fully quantify uncertainty. None are immune
from problems associated with the analysis period
and length (i.e., when the analysis begins and when
it ends) (Williams 1991); none can completely fac-
tor out serial correlation (Fox et al. 1990); and
none can address potential biases in measured or
estimated time series data (Gilbert 1987). Further,
trends in measured (not simulated) data may be
influenced by improvements in measurement pre-
cision or technique through time or, in the case of
meteorologic data, by anthropomorphic changes at
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or near the location of instrumentation (Pielke et
al. 2002).

Perhaps most importantly, this analysis relied
heavily on a simulation model that, like all models,
is an incomplete representation of reality and that
exhibited a degree of serial correlation in the re-
siduals that is probably indicative of the decadal-
scale temperature oscillations widely reported in
the literature on Pacific salmon (e.g., Beamish and
Bouillon 1993). Though annual trend estimates at
all stations listed in Table 2 were quite similar,
they showed a small, unexplained decrease in the
downstream direction. The apparent patterns in es-
timated seasonal or geographic trends could sim-
ply be random, but they might warrant further sta-
tistical analysis dealing with homogeneity, which
was not explored here.

The bottom line is that the estimated trends for
Klamath River basin warming in no way imply a
permanent change in the system (Helsel and An-
drews 1991), and the CIs about the estimate may
be too narrowly prescribed. The analysis by Fox
et al. (1990) that examined trends in San Francisco
Bay outflows by use of similar procedures gen-
erated considerable discussion in the literature
concerning statistical application, confidence in
the results, and implications for the future (Helsel
and Andrews 1991; Williams 1991; Fox et al.
1991a, 1991b). Further discussion of the current
analysis may certainly be warranted.

Likely Causes of the Warming Trend

If there is a trend, what are its causes? Changes
in hydrology have been found by some investi-
gators to be related to regional climatic shifts,
though generally at higher latitudes (Danard and
Murty 1994; Morrison et al. 2002). However, there
was very little indication that water temperature
trends on the Klamath River were related to any
systematic change in main-stem hydrology below
Iron Gate Dam (although changes at a monthly
scale may deserve additional attention). Instead,
water temperature trends were supported by the
estimates of basinwide air temperature warming
that averaged 0.338C/decade (95% CI 5 0.11–
0.468C/decade) across all four stations in Table 4.
Air temperature is very important in the HEC-5Q
model both because it dominates mean daily heat
exchange and because air temperature was used to
calculate tributary inflow temperatures. Therefore,
it is no surprise that any trend detected in air tem-
peratures would have a direct effect on simulation-
derived water temperature trends. Differences in
the magnitude of estimated water and air temper-

ature trends may be explained by other meteoro-
logical parameters known to be important in de-
termining mean daily water temperature (e.g., dew
point temperature, solar radiation, and wind speed,
none of which were investigated here). It is also
possible that temperature trends could be influ-
enced by cumulative watershed changes (e.g., tim-
ber harvest), but watershed condition was not a
direct input for HEC-5Q simulations. More likely,
the difference between air and water temperature
trends simply reflects the aggregate uncertainty in
each estimate.

It is interesting that the data for Yreka, the sta-
tion closest to the geographic center of the basin,
did not indicate a statistically significant trend in
air temperature. Translating some meteorological
data from Medford to use as input for the model
could have influenced estimated water temperature
trends from the model results, but evidence for
erroneous water temperature predictions was lack-
ing. Although Medford is outside the Klamath Riv-
er basin proper (Figure 1), it is physically quite
close to a large portion of the watershed contrib-
uting ungaged accretions that account for about
one-half of the river’s flow at the ocean (Bartholow
et al., in press). Crater Lake is also in close prox-
imity to Medford, and we know from the analysis
of historical data that this station’s lengthy record
showed a detectable and statistically significant
positive trend in water temperatures through time
(0.338C/decade; Table 1). Therefore, the use of
Medford meteorological data as a surrogate for
Yreka data when necessary may have been appro-
priate.

Other Confounding Factors

How can a 40-year warming trend be put in
perspective? There is evidence that periodic high
temperatures occurred in the Klamath River basin
in the 1900s prior to 1962. Risley and Laenen
(1999) looked at even longer-term air temperature
records at Klamath Falls and established that there
was no difference in the median annual air tem-
perature for the periods 1922–1950 and 1950–
1996. This appeared to be due largely to a series
of very hot years occurring in the 1930s that ri-
valed, but did not exceed, air temperatures re-
corded in the 1990s. More generally, researchers
have noted a recurring climatic pattern in North
Pacific Ocean temperatures at decadal time scales
that affect continental surface air temperatures.
This pattern, aptly named the Pacific Decadal Os-
cillation (PDO), has been shown to correlate to
varying degrees with shifts in salmon production
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(Mantua et al. 1997). The correlation is stronger
for Alaska’s salmon stocks and weaker for stocks
in Washington, Oregon, and California. The period
examined in this paper, 1962–2001, spans a de-
tected PDO crossover point (1977) from cooler to
warmer weather (Mantua et al. 1997) and may be
a contributing factor to the trend detected in the
Klamath River data, although the coefficient of
determination between an annual PDO index and
Klamath Falls air temperature was not strong (r2

5 0.2). Nonetheless, if the polarity of the PDO
shifts once again, periods of cooler weather may
return to the Klamath River basin. If an additional
warming trend was superimposed on the recurrent
PDO signature, however, one would expect each
succeeding air temperature peak and trough to be
higher than the last. Klamath River basin waters
would not likely continue warming at the same
decadal rates reported here even if air temperatures
continue to rise. Water temperature does not lin-
early parallel increases in air temperature but in-
stead is S-shaped due to evaporative cooling and
back radiation from the water’s surface; above ap-
proximately 258C, stream temperature begins to
level with respect to rising air temperature, but not
so much that it could not eventually reach 308C
or higher (Mohseni et al. 2002).

Potential Significance of the Warming Trend

Are the trends in water temperature important
from a biological perspective? The various metrics
derived from simulated water temperature (Table
3) point toward greater exposure (both in fre-
quency and duration) to chronic and acute tem-
perature thresholds that are potentially stressful to
salmonids through both time and space. Below
Iron Gate Dam, for example, considering both the
onset of high temperatures in the spring and their
conclusion in the fall, the period of the year when
mean daily temperature exceeds 158C has been in-
creasing by 9 d/decade. This rate of change seems
especially large, adding up to over 1 month during
the 40-year period studied. In contrast, the de-
crease in average length of river with temperatures
below 158C (8.2 km/decade) does not appear to be
as major an issue, but does demonstrate an incre-
mental elimination of coldwater habitat.

In the Klamath River basin, elevated water tem-
peratures can occur from May through October, a
period of concern for many anadromous salmonids
since eggs (deposited during fall spawning) and
juveniles (out-migrating from late spring through
summer) are thermally sensitive life stages. Up-
stream migrating and spawning adults may also be

affected during the late summer. The months of
June–September exhibit exceedingly poor water
temperatures for any oversummering salmonids at
most main-stem Klamath River locations in most
years. For example, the mean monthly maximum
daily water temperature from the historical data
collected at Seiad Valley from 1964 to 1979 was
23.38C in July, and daily extremes were as high
as 29.58C. In short, water temperature in the lower
main-stem Klamath River is currently marginal for
anadromous salmonids; their thermal resource is
being ‘‘squeezed’’ in both space and time. Even
the winter period is not immune, as warmer waters
would be expected to speed egg and alevin mat-
uration rates and to advance hatching times (Crisp
1981). Southern Pacific coastal salmon streams
(below 568N) are typically viewed as offering a
nurturing growth opportunity for young salmon,
demonstrated by the fact that they migrate to the
ocean as young-of-the-year instead of yearlings as
is common above 568N (Taylor 1990). However,
rivers as warm as the main-stem Klamath River
might instead be viewed as thermally adverse, es-
sentially requiring out-migration to avoid early- or
oversummer death unless rearing fish can locate
and take advantage of thermal refugia or coolwater
tributaries.

Several researchers have discussed potential im-
pacts of climate change on fishery resources;
trends found in Klamath River basin water tem-
perature and associated metrics are reminiscent of
those discussions. Meisner (1990) and Sinokrot et
al. (1995) pointed to potential losses in thermal
habitat associated with warming, and Chatters et
al. (1995) projected salmonid population declines
accompanying a 28C rise in temperature. Other bi-
ological communities appear to be undergoing
shifts in their geographic range (e.g., Edith’s
checkerspot butterfly Euphydryas editha; Parme-
san 1996) or changes in life history timing (e.g.,
flowering times for British plants: Fitter and Fitter
2002) in presumed response to changing climatic
conditions. If water temperature trends of the mag-
nitude found for the main-stem Klamath River
continue in future decades, some stocks may de-
cline to levels insufficient to ensure stock survival,
as was discussed by Chatters et al. (1991) for the
Columbia River basin and Eaton and Scheller
(1996) for cold- and coolwater guilds in general.

Selection of a single thermal threshold as an
indicator of the time when stocks may disappear
from a specific geographic area is problematic
(Poole et al. 2001; Dunham et al. 2003), but Eaton
et al. (1995) listed mean weekly temperatures of
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23.48C for coho salmon O. kisutch and 248C for
Chinook salmon as thresholds above which dis-
appearance becomes increasingly likely. Both sim-
ulations and measured data suggest that waters in
the main-stem Klamath River below Iron Gate
Dam, particularly at Seiad Valley and Orleans, are
already at or above the 248C mean weekly thresh-
old, although this is not the case at Iron Gate Dam.
This does not mean that cooler Klamath River ba-
sin tributaries could not continue to produce salm-
on, but natural stocks that rely on the main stem
as a migration corridor in times of seasonally high
temperatures may not survive if they cannot adapt.
Lawson et al. (2004) made a similar observation
about the survival of coho salmon in Oregon
streams north of the Klamath River basin.

No one can say whether warming trends will
continue or predict the magnitude and time frame
of such trends. It appears certain, however, that if
warming does continue, recovery of naturally
reared anadromous salmonids in the Klamath Riv-
er basin may become increasingly problematic. For
the moment, discussion about the future of salmon
remains heated.
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 1 

Summary 
Between 11 May and 27 July 2004,  seven hundred and forty-five juvenile fall-run 
Chinook Salmon (Oncorhynchus tshawytscha) were collected for pathogen and 
physiological assays at 4 general locations in the lower Klamath River.  Pathogens of 
interest included the bacterium Flavobacterium columnare, and myxozoan parasites 
Parvicapsula minibicornis and Ceratomyxa shasta.  Only 2.4% of fish examined were 
infected with F. columnare suggesting it was not a significant problem in these fish in 
2004.  Expanding from trap efficiency data, we estimated that 45% of the population was 
infected with C. shasta and 94% of the population was infected with P. minibicornis. The 
high incidence of dual myxozoan infection (98% of Ceratomyxa infected fish), and 
associated pathology suggests that the majority of the C. shasta infected juvenile 
Chinook would not survive.  The prognosis for P. minibicornis infection by itself is not 
well understood.  Depending on the juvenile Klamath River salmon population size and 
smolt to adult return ratio, the effective number of adult salmon lost to C. shasta as 
juveniles could rival the 33,000+ adult salmon lost in the 2002 Klamath River Fish Die-
off.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The correct citation for this report is: 
Ken Nichols and J. Scott Foott. 2005. FY2004 Investigational report: Health Monitoring 
of Juvenile Klamath River Chinook Salmon. U.S. Fish & Wildlife Service California-
Nevada Fish Health Center, Anderson, CA.    
 
 
Notice 
The mention of trade names or commercial products in this report does not constitute 
endorsement or recommendation for use by the Federal government. 



 2 

Introduction 
The California-Nevada Fish Health Center, as a partner in the efforts to restore 

salmonid populations in the Klamath River basin, conducted pathogen and physiology 
monitoring of juvenile Klamath River Chinook Salmon (Oncorhynchus tshawytscha) 
since 1991.  Pathogens associated with diseased fish in the Klamath River include 
bacteria (Flavobacterium columnare and motile aeromonid bacteria), digenetic 
trematodes (presumptive Nanophyetus salmincola) and myxozoan parasites 
(Parvicapsula minibicornis and Ceratomyxa shasta).  Ceratomyxosis has been identified 
as the most significant disease for juvenile salmon in the Klamath Basin (Foott et al. 
1999, Foott et al. 2003). 

In this study we monitored the weekly incidence of Ceratomyxa and Parvicapsula 
infection in juvenile Chinook salmon during the ir spring emigration at several sites on the 
Klamath River.  We expanded the observed incidence data to the juvenile Fall Chinook 
population using trap efficiency data.  The utility of apparent clinical signs (pale gill, 
swollen abdomen and swollen kidney) for determining disease status of fish was also 
examined. 
 
Methods  

Sampling – During the spring and early summer of 2004, juvenile Klamath River 
Chinook Salmon were collected at Persido Bar (RM 81) and Big Bar (RM 51) by rotary 
screw trap. Fish were also collected at one beach seine site per week alternating between 
Big Bar and Persido Bar 11-May through 16-June.  After 16 June, we were forced to 
target cooler water refuge sites near creek mouths (RM 50-81, Appendix I).  Each week 
we attempted to examine 30 fish from each trap and 20 fish from the seine collection.  
Crews operating the traps would collect and hold live fish up to 48 hours prior to 
sampling depending on number of fish captured each day.  Fish captured by seine were 
sampled immediately following capture. 

 
Necropsy – Fish were euthanized in MS222, measured for fork length and 

examined for abnormalities.  The degree of the abnormality was scored according to 
Table 1.  Tissue samples were collected for bacteriology, ATPase, muscle RNA:DNA 
and histology assays. 

 
Histology – Gastrointestinal tract (pyloric ceca and intestine) and kidney tissues 

were rapidly removed from the fish and immediately fixed in Davidson's fixative, 
transferred to 70 % ethanol after 24-48 hours, processed for 5 µm paraffin sections and 
stained with hematoxylin and eosin (Humason 1979).  All tissues for a given fish were 
placed on one slide and identified by a unique code number. Each slide was examined at 
both low (40X) and high magnification (400X).  The presence of the myxozoan parasites 
(Ceratomyxa and Parvicapsula) and degree of tissue inflammatory response to the 
parasites (lesions) were rated as 0 (normal or no inflammation), 1 (parasites and 
inflammatory response in less than 50% of tissue section), 2 (parasite induced 
inflammatory response in greater than 50% of tissue section), and 3 (entire tissue section 
demonstrating parasite infection and inflammatory response with little or no normal 
tissue structure).  Individual fish were categorized as uninfected, lightly infected, or 
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severely infected according to the presence of the parasites and lesion score for the target 
tissue (gastrointestinal tract for Ceratomyxa and kidney for Parvicapsula).   
 
Table 1.  Abnormality scoring system used during necropsy. 

Abnormality Score 

Pale Gill (Anemia) 0 = normal 
1 = pale 
2 = grey/white/tan – no pink 

Gill Lesion 0 = normal, no lesion 
1 = lesion present 

Skin/Fin Hemorrhages 0 = normal, no hemorrhaging 
1 = hemorrhaging of skin and/or fins 

Distended Abdomen 0 = abdomen normal 
1 = abdomen distended 

Organ Hemorrhaging 0 = normal, no hemorrhaging 
1 = hemorrhaging of one or more internal organs 

Swollen Kidney 
(Nephritis) 

0 = kidney normal concave shape 
1 = kidney flat or slightly convex; some grey color 
2 = kidney convex and grey 

 
 Bacteriology – If a fish exhibited signs of septicemia (hemorrhaging fins or skin, 
petechial hemorrhaging on organs ) a sample of kidney tissue was inoculated onto Brain 
Heart Infusion agar slant tubes.  Isolates were ident ified to genera by standard 
microscopic and biochemical tests (Lasee 1995).  Corroboration of bacterial septicemia 
was performed by examining spleen imprints for large numbers of bacteria.  Any fish 
with visible gill lesions was screened for Flavobacterium columnare (the causative agent 
of Columnaris disease) by examining a gram stained imprint of the lesion for 
characteristic long filamentous Gram negative rods. 
 
 ATPase – Gill Na+, K+-Adenosine Triphosphatase activity (ATPase) was assayed 
by the method of McCormick and Bern (1989).  Briefly, gill lamellae were dissected and 
frozen at -70°C  in sucrose-EDTA-Imidazole (SEI) buffer on dry ice.  The sample was 
later homogenized, centrifuged and the pellet sonicated prior to the assay. ATPase 
activity was determined by the decrease over time in optical density (340 nm) as NADH 
is converted to NAD+.  This activity was reported as µmole ADP/mg protein/hour as 1 
mole of NAD is produced for each mole of ADP generated in the reaction.  Gill Na-K-
ATPase activity is correlated with osmoregulatory ability in saltwater and is located in 
the chloride cells of the lamellae.  This enzyme system transports salts from the blood 
against the concentration gradient in saltwater. 
 
 Muscle RNA:DNA – A section of caudal muscle was assayed for RNA:DNA ratio 
by the method of Kaplan, Leamon and Crivello (2001).  Briefly, approximately 0.5g of 
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muscle was dissected and frozen on dry ice; the sample was later homogenized and 
digested in a buffered digest mixture.  Quantity of RNA and DNA in the sample was 
determined by use of fluorescent dyes compared to ribosomal RNA (16S and 23S rRNA 
from E. coli) and lambda DNA standards.  RNA:DNA ratios in white muscle are highly 
correlated with specific growth rate and are useful in detecting growth suppression in fish 
(Pickering and Pottinger 1995). 
 

Expansion of pathogen incidence – The population estimate was based on Big Bar 
trap efficiency data provided by the USFWS Arcata Fish and Wildlife Office (Mark 
Magneson, personal communication). We used estimates of daily fish passage at the trap 
site to calculate the percent of the total population which passed the Big Bar trap each 
week (Figure 1).  We then multiplied the weekly incidence of infection observed at the 
Big Bar trap (as a percent) by the percent of the population migrating past the trap each 
week, and summed these weekly estimates to produce the percentage of  juvenile 
Klamath River Chinook Salmon passing Big Bar which were infected with either 
Ceratomyxa or Parvicapsula.   

Estimates of the juvenile Chinook salmon population size were difficult to 
quantify due to poor recapture rates and low trap efficiency.  Our population infection 
expansions were based on these mark-recapture experiments conducted at several times 
during our study.  They were based on the best available information. 
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Figure 1. Percent of juvenile Klamath River Chinook Salmon emigration by week estimated at the 
Big Bar rotary screw trap (Mark Magneson, personal communication). 

 
Statistical Analysis – Wilcoxon paired-sample test was used to determine if any 

sample sites tended toward higher weekly incidence of infection.  Comparisons were 
made between Big Bar and Persido Bar traps and between Big Bar trap and seine sites to 
identify if the Big Bar trap was representative of all sample sites.  Sample sites with less 
than 10 samples in a single week were not used in this analysis.   
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Results 
Fish collection – The sample date, sites and number of fish collected are 

summarized in Table 2.  Mean fork length demonstrated no consistent trend between 
sites, and increased from 52 mm to 89 mm during the first half of the study then remained 
fairly constant through the end of our study (Figure 2). 

   
Table 2.  Number of juvenile Klamath River Fall Chinook Salmon captured by rotary screw trap at 
Big Bar and Persido Bar, or beach seine (Seine).  Seine location is noted for each week. 

Week # Sample Date Big Bar Persido Bar Seine (location) 
1 11-May 30 3 20 (Presido Bar) 
2 19-May 31 12 20 (Big Bar) 
3 25-May 29 29 19 (Presido Bar) 
4 1-June 30 30 23 (Big Bar) 
5 8-June 28 31 20 (Presido Bar) 
6 16-June 27 30 23 (Big Bar) 
7 22-June 30 26 18 (Camp Creek) 
8 29-June 26 20 20 (Camp Creek) 
9 6-July 27 25 0 (Camp Creek) 
10 13-July 30 30 20 (Bluff Creek) 
11 20-July 31 0 0 (Bluff Creek) 
12 27-July 7 0 0 
   Sub-totals     326         236       183  =  745  (total) 
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Figure 2.  Mean fork length for juvenile Klamath River Chinook Salmon captured in the Big Bar 
trap (BBT), Presido Bar trap (PBT) and roving seine sites. 

 
 Ceratomyxa shasta – Weekly prevalence of infection for all sites combined 
ranged from 15% to 56%, with the peak observed in fish captured 19-May.  Over half of 
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the sample groups were categorized with a severe infection (Figure 3).  Expanding from 
the trap efficiency data we estimated 45% of the population passing Big Bar was infected 
with Ceratomyxa.  There were no significant differences in incidence of infection 
between Big Bar trap and Persido Bar trap (P=0.074) nor between Big Bar trap and seine 
sites (P=0.098). 
 
 Parvicapsula minibicornis – Weekly prevalence of infection for all sites 
combined ranged from 36% to 93% with the peak observed in fish captured on 16-June 
(Figure 4).  Expanding from the trap efficiency data we estimated 94% of the population 
passing Big Bar was infected with Parvicapsula.  There were no significant differences in 
infection rates between the Big Bar trap and Persido Bar trap (P=0.203), nor between Big 
Bar trap and seine sites (P=1.0). 
 
 Correlation of field observations to histopathological lesions – Observations 
made during field collections were not diagnostic to a fish’s specific parasite infection. 
Three clinical signs of disease (pale gill, swollen kidney, and swollen abdomen) noted 
during necropsy were related to each of the four criteria recorded from histological 
examination (C.shasta positive, P.minibicornis positive, intestinal lesion, and kidney 
lesion).  These associations were demonstrated by the statistical significance of each 
pairing of clinical sign to histological condition in Table 3 ((P<0.01, one-tailed Fisher 
exact test).   Dual parasite infections influenced the lack of diagnostic value for clinical 
signs. 
 
 Bacterial infections –  Signs of bacterial septicemia were observed in 4 of 745 fish 
examined (0.5%).  A motile Aeromonas sp. (presumptively Aeromonas hydrophila) was 
isolated from the other two of the four affected fish.  Gill lesions suggestive of F. 
columnare infection were observed in 18 of 745 fish examined (2.4%).  Typical F. 
columnare bacteria were observed in 15 of 18 gill imprints. 
 
 Gill ATPase –Gill Na+, K+-ATPase activities ranged between 1.7 and 4.3 µmole 
ADP/mg protein/hour and with peak values observed 19-May (Figure 5).  No consistent 
trend was seen with time or water temperature.  There were no significant differences 
between fish caught by trap or seine on the same sample date (P>0.05, t-test) so all 
samples from each day were pooled.  P. minibicornis and C. shasta infections had no 
detectable effect on ATPase activity levels. 
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Figure 3.  Percent of juvenile Klamath River Chinook Salmon with light and severe infections of 
Ceratomyxa shasta as indicated by examination of intestine by histology.  Severe infections were 
indicated by greater than 50% of the intestinal tract demonstrating an inflammatory response 
associated with the parasite.  Data is presented as percent of fish infected (light + severe) with 
number of samples in the base of each bar. 
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Figure 4.  Percent of juvenile Klamath River Chinook Salmon with light and severe infections of 
Parvicapsula minibicornis as indicated by examination of kidney sections.  Severe infections were 
indicated by greater than 50% of the section demonstrating an inflammatory response associated 
with the parasite.  Data is presented as percent of fish infected (light + severe) with number of 
samples in the base of each bar. 
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Table 3.  Frequency a clinical sign of disease (pale gill, swollen abdomen, swollen kidney) or 
histopathological condition (Cs+, IL, Pm+ or KL) co-occurred.  Numbers in bold text were 
significantly greater (P<0.01, one-tailed Fisher exact test) than all samples combined (bottom row).  
Due to fish condition or problems  with lab assay we did not have complete observations of signs and 
conditions for every fish; therefore, sample number (N) is approximate (±2.8%).  All data is reported 
as percent of the true sample number. 

 Percent Co-occurrence with: 
Clinical Sign or Condition N PG SA SK Cs+ IL Pm+ KL 
Pale Gill (PG) 54  15% 35% 78% 59% 96% 62% 
Swollen Abdomen (SA) 30 27%   40% 70% 47% 97% 77% 
Swollen Kidney (SK) 142 13% 8%  28% 13% 95% 72% 
Cs Infected (Cs+) 252      67% 98% 45% 
Intestine Lesion (IL) 169    100%  99% 47% 
Pm Infected (Pm+) 561    44% 30%   48% 
Kidney Lesion (KL) 270    42% 29% 100%   
All Samples 744 7% 4% 19% 34% 23% 77% 37% 
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Figure 5.   Gill Na+, K+-ATPase values (µmole ADP/mg protein/hour) for juvenile Klamath River 
Chinook Salmon collected in the Spring and Summer of 2004.  Data presented as mean ±SE with 
sample number in base of each bar.  Letters, not in common, indicate statistical differences between 
groups (p<0.05, ANOVA and Tukey test).  

 
 RNA:DNA – Mean muscle RNA:DNA tended to increase through the sampling 
period (Figure 6).  This estimate of specific growth rate was not affected by P. 
minibicornis or C. shasta infection.  Muscle RNA:DNA values correlated with sample 
date, fork length, and mean daily water temperature (all P<0.001, n=109).  There was no 
correlation with gill ATPase (P=0.716, n=51). 
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Figure 6.  Mean muscle RNA:DNA values from juvenile Klamath River Chinook Salmon.  Data is 
presented as mean ±SE and samples number in the base of each bar .  Letters, not in common, 
indicate statistical differences between groups  (p<0.05, ANOVA and Tukey test).   

 
Discussion 
   Representative sampling of out-migrant population -  In a given week, similarity 
in both pathogen prevalence and phys iological data, observed between sample groups 
collected by either seine or rotary screw at different sites, provides confidence that our 
results accurately estimate the health status of juvenile Chinook salmon in the Klamath 
River during the spring of 2004. Comparative trends in both Ceratomyxa and 
Parvicapsula infection were observed at all sample sites.  Similar trends were also noted 
for gill ATPase activity and RNA – DNA ratios from salmon taken at the different sites 
during the same sample week. Fish size was similar at all sites and demonstrated the 
expected pattern of rearing to a sufficient size for salt water entry and then emigrating 
(Wallace and Collins, 1997). 
  

Potential bias – A collection bias towards healthier fish at the trap sites is a 
possibility as dead fish were not included in these samples.  Fish in a severe disease state 
are likely to die prior to sampling.  It was necessary for the trap crew to hold fish in a live 
box before we arrived for sampling, and during this holding period we routinely observed 
10-20% mortality in the live box.  Seine fish were sampled immediately following 
capture and were not affected by this practice. 

 
Unknown influence of tributary populations on disease observations – The history 

of each sampled fish is la rgely unknown to us as only five marked hatchery salmon were 
collected in 2004.  Previous examinations of juvenile salmon from the Shasta, Scott, and 
Trinity River have not detected Ceratomyxa shasta infections (National Wild Fish Health 
Survey 2005, Foott et al. 2002, Nichols et al. 2003).  If we assume that parasite infection 
is primarily focused in the mainstem Klamath River, then the time of entry and duration 
of exposure to the mainstem river would be a major determinant in disease. The marked 
decline in C.shasta infection observed between 29-June and 13-July could be influenced 
by an influx of healthy smolts from a Klamath tributary (Figure 3).   We noted a distinct 
group of fish captured in the 6-July sample (all sites).  Histologically these fish 
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demonstrated no inflammation of the adipose tissue or other characteristics associated 
with the stress of rearing at warm water temperatures.  We hypothesize that many of 
salmon collected on 6-July had recently reared in a cool water environment. 

Drops in the pathogen incidence data in late May and again in late June may 
represent pulses of fish with a different origin.  The sudden dip in gill ATPase activity 
with no correlation with disease incidence or water qua lity also supports this theory.  
These pulses of fish and corresponding changes in infection rates demonstrate the 
potential bias towards one segment of the population by sampling over a limited time 
frame.  The expanded population infection rates for both parasites were heavily weighed 
towards the infection rates during the month of June as this is when the majority of 
smolts passed the Big Bar trap (Figure 1).  Since most of the fish observed during this 
migration peak were of hatchery origin, our estimated population infection rates primarily 
represent these hatchery fish.  Prior to Iron Gate Hatchery smolt releases in mid-May, the 
infection rates in naturally produced Chinook for Ceratomyxa and Parvicapsula were 20-
60% and 40-100% respectively.  Increased marking effort of both the hatchery and 
tributary populations would allow for analysis of the disease risk as a function of river 
entry and days of exposure. 

 
Limited diagnostic value of clinical signs - In observations of clinical signs and 

histopathological conditions we introduced an intentional bias.  Only those fish which 
clearly demonstrated abnormalities were considered “sick”.  Examples of this include 
observations of pale gills, swollen kidneys and histological lesions where we scored the 
abnormalities on a zero-two or zero-three scale with zero being normal.  We only 
considered the scores of 2 or more to be abnormal even through those fish with a rating 
of one were showing some signs of abnormality.  In these cases we considered a score of 
one to be transitional to a more severe disease state. 

The clinical signs of disease we tracked (pale gills, swollen abdomen, and swollen 
kidney) demonstrated only marginal utility in identifying sick fish.  Pale gill is a result of 
anemia which could be produced by intestinal hemorrhage (ceratomyxosis) or insufficient 
erythropoiesis due to kidney inflammation (Parvicapsula infection). Similarly, swollen 
abdomen occurs when the fish is unable to maintain its water balance and the peritoneum 
fills with ascitic fluid.  Damage to kidney or the intestine can induce this condition.  Dual 
infections further complicate the diagnostic picture.  There may be some benefit in 
monitoring clinical signs to track population health over time, but the researcher should 
be aware that many fish without clinical signs were infected and would later progress into 
a disease state.  

 
 Flavobacterium columnare - The one clinical sign with diagnostic value was gill 

erosion that is often associated with Flavobacterium columnare infection. 
Flavobacterium columnare was not a significant health issue in this section of river 
during 2004 (2.4% incidence of infection).  Past fish health examinations at Big Bar has 
found F. columnare to be a more significant problem with up to 20% incidence of 
infection (Nichols et al. 2003).  It was associated with fish kills on the Klamath River 
most notably during an adult salmon fish die-off which occurred in 2002 (Guillen 2003a). 
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Low survival is expected in the estimated 45% of the juvenile Klamath River 
Chinook Salmon infected with Ceratomyxa.  The progress of Parvicapsula infection in 
juvenile Chinook salmon is not well understood and this is an important question given 
the high incidence of infection (94%) observed in this study.  We conclude that the 
juvenile Klamath River Chinook population experienced a high mortality prior to their 
migration to the ocean below our sample reach.  There could be some level of mortality 
above our sample reach which went undetected in our sampling.  Depending on the 
population size and smolt to adult return ratio, the effective number of adult salmon lost 
to C. shasta as juveniles rivaled the 33,000+ adult salmon lost in the September 2002 
Klamath River Fish Die-off (Guillen 2003b). 
 
Recommendations for future studies: 

• Determine the prognosis of Parvicapsula infection. 
• Determine the infections rates in other reaches of the Klamath. 
• Determine the effects of disease on specific tributary populations. 
• Determine the areas of the mainstem Klamath River where most of the fish 

are dying. 
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Appendix I 
Sample site, date, number and clinical signs of disease observed in juvenile Klamath 
River Fall Chinook Salmon during the Spring and Summer of 2004. 

Site Date n 
Pale 
Gill1 

Gill 
Les. 2 

Dist. 
Ab.3 

Ext. 
Hem.4 

Int. 
Hem.5 

Sw. 
Kid.6 

5/11 30 3% 0% 0% 0%       N/A      N/A 
5/19 31 7% 0% 3% 0%       N/A      N/A 
5/25 29 3% 3% 0% 0% 3% 7% 
6/1 30 30% 0% 3% 0% 0% 21% 
6/8 28 18% 11% 0% 4% 4% 32% 
6/16 27 11% 4% 15% 0% 7% 26% 
6/22 30 17% 3% 7% 7% 7% 57% 
6/29 26 4% 0% 12% 0% 8% 27% 

7/6 27 0% 0% 0% 0% 0% 28% 

7/13 30 0% 7% 0% 0% 0% 0% 

7/20 31 0% 10% 0% 3% 0% 0% 

7/27 7 0% 0% 0% 0% 29% 0% 

Big Bar Trap 
 

        

5/11 3 66% 0% 0% 0%       N/A       N/A 
5/19 12 17% 0% 0% 0%       N/A       N/A 
5/25 29 7% 3% 0% 0% 0% 14% 
6/1 30 10% 0% 3% 0% 0% 30% 
6/8 31 3% 0% 3% 0% 0% 39% 
6/16 30 0% 3% 3% 0% 3% 40% 
6/22 26 7% 4% 12% 0% 15% 38% 
6/29 20 20% 5% 10% 0% 25% 25% 

7/6 25 0% 0% 0% 4% 0% 0% 

7/13 30 7% 0% 0% 7% 0% 0% 

Presido Bar Trap 
 

Presido Bar Seine 5/11 20 0% 0% 0% 0%       N/A       N/A 
Big Bar Seine 5/19 20 5% 0% 0% 5%       N/A       N/A 
Presido Bar Seine 5/25 19 11% 0% 0% 0% 0% 0% 
Big Bar Seine 6/1 23 13% 4% 0% 0% 0% 13% 
Presido Bar Seine 6/8 20 10% 0% 5% 0% 5% 70% 
Big Bar Seine 6/16 23 9% 4% 13% 0% 13% 30% 
Camp Creek Seine 6/22 18 6% 0% 17% 6% 6% 50% 
Camp Creek Seine 6/29 20 0% 5% 20% 5% 10% 10% 

Camp Creek Seine 7/6 0 N/A N/A N/A N/A N/A N/A 

Bluff Creek Seine 7/13 20 0% 0% 0% 0% 0% 0% 

         

Notes: 
1. Pale gill = gills had lost typical red color.  Gills were tan or grey color.  Gills 

with were pink or red coloration were considered normal. 
2. Gill lesion = focal discoloration on gill possibly due to Flavobacterium 

columnare infection. 
3. Distended abdomen = Abdomen notably swollen or inflated. 
4. External hemorrhaging = pinpoint hemorrhaging on skin or at base of fins 
5. Internal hemorrhaging = pinpoint hemorrhaging on visceral fat, organs or 

peritoneum 
6. Swollen kidney = kidney notably inflated (nephritis) 
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SUMMARY 
 

The California-Nevada Fish Health Center led a cooperative study to monitor the 
incidence of two myxozoan parasites (Ceratomyxa shasta and Parvicapsula minibicornis) in 
juvenile salmonids within the Klamath River during the spring and summer of 2007.  This study 
utilized two complementary assays:  Quantitative real-time Polymerase Chain Reaction (QPCR) 
for its high sensitivity and efficiency, and histology to assess disease state and provide continuity 
with previous studies.  In juvenile Klamath River Chinook Salmon out-migrants, C. shasta 
incidence of infection peaked at 68% during mid June and P. minibicornis reached 100% during 
late May.  In marked (coded wire tagged) hatchery Chinook smolts recaptured within the 
Klamath River, C. shasta was detected in 68% of Iron Gate Hatchery (IGH) origin smolts and 
14% of Trinity River Hatchery (TRH) origin smolts; P. minibicornis was detected in 83% of 
IGH smolts and 58% of TRH smolts.  Infection incidence in coded wire tagged smolts from IGH 
peaked the 5th week following release and subsequently declined suggesting the death of infected 
fish.  Coho salmon also were susceptible to infection by both parasites; with 48% C. shasta and 
65% P. minibicornis incidence of infection observed in naturally produced young-of-the-year.  
Compared to Klamath River salmonid health monitoring conducted in 2004 – 2006, incidence of 
C. shasta was below average, and incidence of P. minibicornis was above average. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The correct citation for this report is: 
Nichols K, K True, R Fogerty and L Ratcliff.  2008.  FY 2007 Investigational Report:  Klamath 
River Juvenile Salmonid Health Monitoring, April-August 2007.  U.S. Fish & Wildlife Service 
California – Nevada Fish Health Center, Anderson, CA.  Available online:  
http://www.fws.gov/canvfhc/reports.asp. 
 
Notice 
The mention of trade names or commercial products in this report does not constitute 
endorsement or recommendation for use by the Federal government. 



INTRODUCTION 
As a partner in the efforts to restore salmonid populations in the Klamath River basin, the 

California-Nevada Fish Health Center has conducted pathogen monitoring of juvenile Klamath 
River salmonids since 1991.  Pathogens associated with diseased fish in the Klamath River 
include bacteria (Flavobacterium columnare and motile aeromonads), a digenetic trematode 
(presumptive Nanophyetus salmincola), myxozoan parasites (Parvicapsula minibicornis and 
Ceratomyxa shasta) and external parasites (Walker and Foott 1992; Williamson and Foott 1998).  
Ceratomyxosis (due to C. shasta) has been identified as the most significant disease for juvenile 
salmon in the Klamath Basin (Foott et al. 1999; Foott et al. 2004).  Significant kidney damage 
(glomerulonephritis) has been associated with P. minibicornis infection; however, the prognosis 
of such infections has not been thoroughly studied in juvenile salmonids. 

Ceratomyxa shasta and P. minibicornis are myxosporean parasites found in a number of 
Pacific Northwest watersheds (Hoffmaster et al. 1988; Bartholomew et al. 1989; St.-Hilaire et al. 
2002; Jones et al. 2004; Bartholomew et al. 2006).  The lifecycles of both parasites include the 
polychaete host, Manayunkia speciosa, and salmonids (Bartholomew et al. 1997; Bartholomew 
et al. 2006).  Ceratomyxa shasta infection can occur from spring through fall at water 
temperatures greater than 4°C, although is most active above 11ºC (Ching and Munday 1984; 
Hendrickson et al. 1989; Bartholomew et al. 1989).  Studies conduc ted in 2004, 2005 and 2006 
suggest that P. minibicornis has seasonality similar to that of C. shasta, while its actinospore 
concentration and infectivity appears greater than C. shasta (Foott et al. 2006; Nichols and Foott 
2006; Nichols et al. 2007; Nichols and True 2007; Bartholomew et al. 2007).   

In this study we monitored the weekly incidence of C. shasta and P. minibicornis 
infections in juvenile Chinook (Oncorhynchus tshawytscha) and coho (Oncorhynchus kisutch) 
salmon over 24 weeks of the spring and summer out-migration period.  Two complementary 
assays were utilized:  Quantitative real-time Polymerase Chain Reaction (QPCR) for its high 
sensitivity and efficiency, and histology to assess disease state and provide continuity with 
previous studies. 
 
METHODS 
Fish Collection 
 Fish collection occurred from 19 April through 22 August, 2007, with a total of 1890 fish 
examined from the Klamath and Trinity Rivers.  Sample reaches and cooperators performing 
collections are summarized in Table 1.  Where possible, fish capture was performed at existing 
juvenile salmonid out-migration monitoring sites, but supplemental seining or electrofishing was 
required to achieve our target sample size in some weeks.  Fish from multiple sites within each 
reach and captured over several days were combined into a weekly sample group. 
 A portion of the Chinook salmon released from the two hatcheries in the basin were 
marked with an adipose fin clip, and implanted with a coded-wire-tag (CWT).  Iron Gate 
Hatchery (IGH) on the Klamath River released 5.4 million fall Chinook (5.8% CWT) from 18-31 
May.  Trinity River Hatchery (TRH) located near Lewiston on the Trinity River released 3.0 
million spring and fall Chinook (24% CWT) in a week long volitional release from 1-8 June.  
Heads from any CWT Chinook recovered were assigned unique identification numbers to track 
lab assay results to individual CWT fish.  The US Fish and Wildlife Service, Arcata FWO 
excised and read the CWT’s.  The release date for a given CWT group was used to determine 
weeks since release for individual marked fish.  Chinook without adipose fin clips (unmarked) 
could have been of either hatchery or natural origin.   



 
Table 1.  Sample reach location and cooperating agencies performing collections. 
Reach River Miles Primary collector(s) 
Klamath River mainstem   
   Iron Gate Dam to Shasta Klamath 190-177 USFWS and Karuk Tribe 
   Shasta to Scott Klamath 177-143 USFWS and Karuk Tribe 
   Salmon to Trinity Klamath 66-44 Karuk Tribe 
   Trinity to Estuary Klamath 44-4 Yurok Tribe 
   Klamath Estuary Klamath 4-0 Yurok Tribe 
Trinity River   
   Upper – Lewiston Dam to North Fork Trinity 111-73 Hoopa Tribe 
   Lower - North Fork to Klamath Trinity 73-0 USFWS and Yurok Tribe 

   
Target sample numbers for the QPCR assay varied depending on the reach and species 

sampled.  In Klamath reaches above the confluence of the Trinity River the first 30 Chinook 
encountered per reach and all CWT Chinook were collected each week.  In Klamath reaches 
below the Trinity confluence any adipose clip marked fish encountered were collected.  Any 
juvenile coho salmon encountered in the Klamath River above the Trinity River confluence were 
collected under endangered species Section 10 permit 1068.  In the Trinity River, 60 Chinook 
were collected in late May and again in late June. 

Following capture and preliminary examination by collection crews, fish were 
euthanized, placed in a plastic bag labeled with date and reach, and arranged between frozen gel 
pack sheets.  At the end of the day, samples were transfe rred to a freezer until they could be 
shipped frozen to the CA-NV Fish Health Center laboratory. 

Each week personnel from the CA-NV Fish Health Center would accompany the 
samplers in one or more reaches to collect 10 randomly selected juvenile Chinook for the 
histology assay.  Following preliminary examination by the collection crew, the fish were 
euthanized, and target tissues were preserved in individually identified 50 ml tubes containing 
Davidson’s fixative.  Only unmarked fish were collected for the histology assay. 
 
Laboratory Assays  

Necropsy – In the laboratory fish were thawed, measured for fork length, and tissue 
samples were collected.  The intestine (both small and large intestine) and kidney from each fish 
were removed and combined into an individually numbered 2 ml cluster tube.  Due to limited 
tube volume, total sample weight was limited to 1.0g (tissue weight ranged from 0.01g to 1.0g).  
Tissue samples were then frozen until DNA extraction was performed. 

Histology – Tissues (kidney and intestine) for histological examination were fixed for 24 
hours in Davidson’s fixative,  transferred to 70% ethanol after 24 hours for storage, processed for 
5µm paraffin sections and stained with hematoxylin and eosin (Humason 1979).  All tissues for 
each fish were placed on one slide and identified by a unique code number. Each slide was 
examined at both low (40X) and high magnification (400X).  A composite infection and disease 
rating was developed based on the degree of tissue inflammation associated with the presence of 
the parasites.  A similar histology rating system has been used in Klamath monitoring studies 
since 2004 (Nichols and Foott 2006; Nichols et al. 2007; Nichols and True 2007).  Ceratomyxa 
shasta infections were rated as clinical (parasite present and inflammatory tissue in >33% of the 
intestine section), subclinical (parasite present, but inflammatory tissue in <33% of intestine 



section) or uninfected (no C. shasta detected).  Parvicapsula minibicornis infections were rated 
as clinical (parasite present and glomerulonephritis in >33% of the kidney section), subclinical 
(parasite present, and inflammation in <33% of the kidney section) or uninfected (no P. 
minibicornis detected). 

DNA extraction – Combined intestine and kidney tissues were digested in 1ml NucPrep 
Digest Buffer containing 1.25 mg/ml proteinase K (Applied Biosystems, Foster City, CA) at 
55ºC for 1 hour with constant shaking.  A subsample of digested tissue homogenate was diluted 
1:33 in molecular grade water (MGW) and extracted in a 96 well filter plate system (Applied 
Biosystems Model 6100 Nucleic Acid Prep Station).  Due to dilution the weight of tissue 
entering extraction was limited to 3.0mg given the maximum 1.0g sample weight mentioned 
above.  Extracted DNA was stored at -20ºC until the QPCR assays were performed. 

QPCR assay – Samples were assayed in a 7300 Sequence Detection System (SDS) 
(Applied Biosystems), using probes and primers specific to each parasite.  The combined tissues 
were tested for C. shasta 18S rDNA using TaqMan Fam-Tamra probe and primers (Hallett and 
Bartholomew 2006). The combined tissues were tested for P.minibicornis 18S rDNA utilizing 
TaqMan Minor-Grove-Binding (MGB) probe and primers (True et al. in press). Reaction 
volumes of 30uL, containing 5uL DNA template, were used for both assays under the following 
conditions: 50ºC for 2 min; 95ºC for 10 min; 40 cycles of 95ºC for 15 s and 60ºC for 1 min. 
Standards, extraction control and no template control wells (MGW) were included on each assay 
plate. Cycle threshold (CT) values were calculated by the SDS software (v 1.3.1, Applied 
Biosystems).  Preliminary lab trials examining the dynamic range and endpoint of the assays 
indicated a CT  of 38 and minimum change in normalized fluorescent signal of at least 10,000 
units was a reliable indicator of amplification.  These thresholds were conservative and 
underestimate the true incidence of infection for both parasites; however, we believe that any 
light infections that may have been missed likely had no biologically significant impact on the 
survival of the animals (True et al. in press; Nichols and True 2007).   
 
Interannual Comparisons  
 Using the composite histology disease rankings, a comparison of disease incidence and 
severity between years was possible.  Juvenile Klamath River Fall Chinook Salmon historically 
began out-migration in February, peaked in mid-June, and were captured in large numbers within 
the Klamath Estuary from June through mid August (Leidy and Leidy 1984; Wallace and Collins 
1997).  For interannual comparisons of parasite infection, we limited the data to fish captured 
during the months of May, June and July and from sites in the Klamath River above the 
confluence with the Trinity River.  Limiting the data set in this way offered several advantages: 

• These months bracketed the typical peak of Fall Chinook out-migration and included the 
monitoring periods from previous years 

• Infection incidence during the “tails” of the migration (typically lower infection rates in 
early spring) were not given the same weight as the peak of migration 

• The Trinity population was excluded as it is largely C. shasta uninfected  
• Our target sample size was typically met during this period reducing sample variation due 

to small sample size 
 



RESULTS 
Chinook Salmon 
Histology Assay 
 Ceratomyxa shasta infections were first detected by histology the week of 29 April in 
20% (2/10) of fish sampled in the Shasta to Scott reach (Table 2).  The peak incidence of 
infection and clinical ceratomyxosis were both observed the week of 10 June in the Shasta to 
Scott reach where 50% (5/10) of juvenile Chinook were C. shasta infected with 80% (4/5) of the 
infections rated as clinical. Infection incidence declined in late June and no infections were 
detected after the week of 22 July.  Overall, this parasite was detected in 16.4% (25/152) of 
Chinook from the Klamath River, with intestinal lesions symptomatic of clinical ceratomyxosis 
observed in 68% (17/25) of the infected Chinook. 
 Parvicapsula minibicornis infections were first observed during the week of 15 April in 
60% (6/10) of fish sampled in the Shasta to Scott reach (Table 3).  Incidence of infection reached 
100% (10/10) by the week of 27 May.  The peak incidence of clinical glomerulonephritis was 
80% (8/10) observed the week of 24 June.  Infection incidence remained high through the last 
week of sampling; however, clinical glomerulonephritis declined in late July.  Overall, P. 
minibicornis was detected in 76.3% (116/152) of Chinook sampled in the Klamath, with clinical 
glomerulonephritis observed in 47.4% (55/116) of the P. minibicornis infected Chinook.   
 
QPCR Assay 
 The earliest detection of C. shasta infections was in the week of 29 April.  Prevalence 
remained below 40% until early June.  Peak incidence was 68% in Chinook captured above the 
Trinity confluence during the week of 17 June (Figure 1).   

Ceratomyxa shasta was detected in 3% (5/168) of juvenile Trinity Chinook sampled 
within the Trinity River (Table 4).  All were very light infections near the detection threshold of 
the QPCR assay.  Three of the infected fish were captured at the North Fork site in the Upper 
Trinity reach while the other two infected fish were captured at the Willow Creek site in the 
Lower Trinity.  All 5 C. shasta infected Chinook were captured after hatchery release and were 
of either hatchery or natural origin.  
 Parvicapsula minibicornis infections were detected from the first Klamath samples taken 
the week of 15 April.  Parvicapsula minibicornis incidence reached 100% in the Klamath above 
the Trinity confluence on 20 May and remained high through the end of the study (Figure 2). 
 Parvicapsula minibicornis was detected in 41% (54/132) of juvenile Trinity Chinook 
captured in the Trinity River (Table 4).  Parvicapsula minibicornis was detected in fish from 
both the Upper and Lower Trinity reaches before and after hatchery release.  Peak prevalence of 
88% (14/16) was observed in fish from the Lower Trinity reach in late June. 
 
Marked Hatchery Fish 
 A total of 103 IGH and 332 TRH CWT marked smolts were collected between 30 May 
and 18 August.  The IGH smolts were captured between Iron Gate Dam and the Klamath Estuary 
from one to 12 weeks following release.  The TRH smolts were captured in the Klamath River 
between the Trinity River confluence and Klamath Estuary from 3 to 11 weeks following 
release.  All CWT smolts were analyzed by QPCR assay. 



Table 2.  Incidence of Ceratomyxa shasta infection by histology in juvenile Chinook salmon captured in the Klamath River 
between Iron Gate Dam (IGD) and the Estuary, during spring and summer of 2007.  Fish were considered infected (Cs+) if C. 
shasta was detected in histological examination of intestinal tract (pyloric ceca, small and large intestine).  Fish with 
inflammation in >33% of the intestinal section were rated as clinically diseased (Clinical). 
Sample 
Reach  15 

Apr 
29 

Apr 
13 

May 
27 

May 
3 

Jun 
10 

Jun 
17 

Jun 
24 

Jun 
8 

Jul 
15 
Jul 

22 
Jul 

5 
Aug 

12 
Aug 

19 
Aug Total 

Cs+ 0/10 2/10 0/10 1/10  5/10  0/10       8/60 Shasta to 
Scott Clinical 0/10 2/10 0/10 1/10  4/10  0/10       7/60 

Cs+     3/10  4/9  1/10 1/2   0/10  9/41 Salmon to 
Trinity Clinical     2/10  2/9  0/10 1/2   0/10  5/41 

Cs+       4/10  2/11  2/10 0/10  0/10 8/51 Klamath 
Estuary Clinical       3/10  1/11  1/10 0/10  0/10 5/51 

Cs+ 0/10 2/10 0/10 1/10 3/10 5/10 8/19 0/10 3/21 1/2 2/10 0/10 0/10 0/10 25/152 Total 
Clinical 0/10 2/10 0/10 1/10 2/10 4/10 5/19 0/10 1/21 1/2 1/10 0/10 0/10 0/10 17/152 

 
Table 3.  Incidence of Parvicapsula minibicornis infection by histology in juvenile Chinook salmon captured in the Klamath 
River between Iron Gate Dam (IGD) and the Estuary, during spring and summer of 2007.  Fish were considered infected 
(Pm+) if P. minibicornis was detected in histological examination of the kidney.  Fish with glomerulonephritis in >33% of the 
kidney section were rated as clinically diseased (Clinical). 
Sample 
Reach  15 

Apr 
29 

Apr 
13 

May 
27 

May 
3 

Jun 
10 

Jun 
17 

Jun 
24 

Jun 
8 

Jul 
15 
Jul 

22 
Jul 

5 
Aug 

12 
Aug 

19 
Aug Total 

Pm+ 6/10 7/10 6/10 10/10  10/10  9/10       48/60 Shasta to 
Scott  Clinical 0/10 3/10 6/10 5/10  7/10  8/10       29/60 

Pm+     9/10  5/9  8/10 2/2   5/10  29/41 Salmon to 
Trinity Clinical     5/10  2/9  6/10 1/2   0/10  14/41 

Pm+       8/10  6/11  9/10 8/10  8/10 39/51 Klamath 
Estuary  Clinical       7/10  2/11  0/10 2/10  1/10 12/51 

Pm+ 6/10 7/10 6/10 10/10 9/10 10/10 13/19 9/10 14/21 2/2 9/10 8/10 5/10 8/10 116/152 Total 
Clinical 0/10 3/10 6/10 5/10 5/10 7/10 9/19 8/10 8/21 1/2 0/10 2/10 0/10 1/10 55/152 



Table 4.  Incidence of C. shasta and P. minibicornis infection in Chinook salmon 
captured in either the lower (North Fork Trinity to confluence with Klamath) or 
upper (Lewiston Dam to North Fork Trinity) reaches on the Trinity River.  
Screening for the parasites was performed by QPCR of a combined kidney and 
intestine sample for individual fish. 
Week 27 May 27 May  3 June 3 June 24 June 8 July Total 
Reach Lower Upper Lower Upper Lower Lower  
Cs incidence 0/31 0/30 1/30 3/30 1/30 0/30 5/181 
Pm incidence 0/16 4/17 0/16 NA 14/16 13/18 31/83 
 

Ceratomyxa shasta was detected by QPCR in 68% (70/103) of CWT marked IGH 
smolts as early as 6 days post hatchery release (Figure 3).  Incidence of C. shasta 
infection by QPCR in IGH smolts peaked at 100% (30/30) in the 5th week following 
release.  Overall prevalence of P. minibicornis infections was 83% (69/83), reached 
100% (2/2) by the third week following release, and remained high through the last IGH 
smolt recovery 12 weeks after hatchery release. 

Ceratomyxa shasta was detected by QPCR in 13.6% (45/332) of the TRH smolts 
recovered in the Lower Klamath River.  Infected fish were detected in the Klamath River 
within 3 weeks of release (Figure 4).  Incidence of C. shasta infection by QPCR in TRH 
smolts peaked at 46% (12/26) 5 weeks after release and decreased beginning the 6th 
week.  Parvicapsula infections were detected in 57.7% (191/331) of the TRH smolts 
recovered in the Lower Klamath River.  Incidence of infection peaked in the 5th and 11th 
weeks after Trinity River Hatchery release at 85% (22/26) and 100% (5/5), respectively. 
 
Interannual Comparisons 
 Compared to studies performed in 2004, 2005 and 2006 (Nichols and Foott 2006, 
Nichols et al. 2007, Nichols and True 2007), the incidence of C. shasta by histology was 
below average, and incidence of P. minibicornis was above average in juvenile Chinook 
(Table 5 and 6). 
 
Coho Salmon 
QPCR Assay 
 Ceratomyxa shasta was detected in 48% (25/52) of natural young-of-the-year 
(YOY) coho, and no infections (0/26) were detected in the yearling juvenile coho.  The 
first detection of C. shasta occurred the week of 13 May, and the majority of C. shasta 
infected coho were captured during mid to late May in the Shasta to Scott reach (Table 
7). 

Parvicapsula minibicornis was detected in 65% (20/31) of natural YOY coho, and 
71% (17/24) of yearling juvenile coho.  The first detection of P. minibicornis by QPCR 
occurred the week of 29 April, and the majority of P. minibicornis infected coho were 
captured from early May through early June in the Shasta to Scott reach (Table 7).  

 



Table 5.  Comparison of Ceratomyxa shasta prevalence in juvenile Klamath River 
Chinook from 1994-2006 assayed by histology.  Percentages indicate proportion of 
the total samples (N) in which the parasite was detected (Infected) or had an 
intestinal lesion associated with an infection (Clinical).  Only fish sampled in May-
July and captured above the Trinity confluence were  included to aid comparisons 
between years.   
 1994-2002  2004 2005 2006 2007 Average 

2004-2007 
Infected 20%-50% 34% 35% 21% 21% 28% 
Clinical n/a 23% 21% 18% 15% 19% 
N 156 735 134 112 81 n/a 
 
Table 6.  Comparison of Parvicapsula minibicornis prevalence in juvenile Klamath 
River Chinook from 1995-2006 assayed by histology.  Percentages indicate 
proportion of the total samples (N) in which the parasite was detected (Infected) or 
had an intestinal lesion associated with an infection (Clinical).  Only fish sampled in 
May-July and captured above the Trinity confluence were  included to aid 
comparisons between years.   
 1995-2002 2004 2005 2006 2007 Average 

2004-2007 
Infected 47%-88% 77% 92% 58% 81% 77% 
Clinical  n/a 37% 65% 29% 53% 46% 
N 176 731 134 112 81 n/a 
 
Table 7.  Incidence of C. shasta and P. minibicornis infection in young-of-the-year 
(YOY) and yearling Coho salmon captured in the Klamath River between the 
Shasta and Scott Rivers .  Screening for the parasites was performed by QPCR of a 
combined kidney and intestine sample. 

C. shasta P. minibicornis 
Week Beginning YOY yearling YOY yearling 
15 April  0/2  0/2 
22 April  0/3  0/3 
29 April 0/1 0/5  1/3 
6 May 0/6 0/14 2/6 14/14 
13 May 11/16 0/2 2/2 1 / 2 
20 May 6/7  5/5  
27 May 4/5  5/5  
3 June 2/5  4/4  
10 June 1/2  2/2  
17 June 1/6  0/6  
24 June 0/4  0/1  

Total 25/52  
(48%) 

0/26 20/31 
(65%) 

17/24 
(71%) 
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Figure 1.  Incidence of Ceratomyxa shasta infection assayed by QPCR in juvenile 
Chinook salmon.  Fish were  captured in two  reaches of the Klamath River above the 
Trinity River confluence (Shasta R. to Scott R., Salmon R. to Trinity R.) during the 
spring and summer of 2007.  Sample number (n) is listed near the base of each bar.  
Whiskers indicate 95% confidence interval. 
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Figure 2.  Incidence of Parvicapsula minibicornis infection assayed by QPCR in 
juvenile Chinook salmon.  Fish were captured in two reaches of the Klamath River 
above the Trinity River confluence (Shasta R. to Scott R., Salmon R. to Trinity R.) 
during the spring and summer of 2007.  Sample number (n) is listed near the base of 
each bar.  Whiskers indicate 95% confidence interval.
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Figure 3.  Prevalence of Ceratomyxa shasta (Cs) and Parvicapsula minibicornis (Pm) 
infections  in Iron Gate Hatchery origin CWT juvenile Chinook assayed by QPCR.  
Fish were recaptured in the Klamath River from Iron Gate Dam to the estuary from 
1-12 weeks after hatchery release (Weeks at Liberty).  Sample number (n) is listed 
near the base of each bar.  Whiskers indicate 95% confidence interval. 
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Figure 4.  Prevalence of Ceratomyxa shasta (Cs+) and Parvicapsula minibicornis 
(Pm+) infections  in Trinity River Hatchery origin CWT juvenile Chinook assayed 
by QPCR.  Fish were recaptured in the Klamath River below the confluence with 
the Trinity River from 3-11 weeks after hatchery release (Weeks at Liberty).  
Sample number (n) is listed near the base of each bar.  Whiskers indicate 95% 
confidence interval.



DISCUSSION 
Mortality due to infection 

The pattern of incidence of both C. shasta and P. minibicornis indicates moderate 
mortality in juvenile salmon out-migrating from the Klamath River in 2007.  Infection 
prevalence (particularly C. shasta) declined following the peak of infection suggesting a 
loss of infected fish from the population.  It was possible the decline in infection 
prevalence was due to the influx of uninfected fish from tributaries. However, the loss of 
infected fish over time was also evident in CWT marked IGH smolts.  This similar 
pattern of infection incidence in known (CWT) and unknown (unmarked) origin fish was 
most likely due to disease associated mortality in both groups.  Past sentinel studies 
where Chinook salmon were exposed for 72 hours in the Shasta to Scott reach resulted in 
82% mortality in less than three weeks at 16ºC, and mean survival time decreased at 
warmer water temperatures (Udey et al. 1975; Foott et al. 2004).   
 
Prognosis of Ceratomyxa and Parvicapsula infections 

Low survival was expected from fish diagnosed with C. shasta infection by 
histology.  No signs of recovery from the C. shasta infections were observed in intestines 
examined by histology during this study (data not shown).  This suggests that a 
significant portion of the infected fish develop debilitating disease before reaching the 
ocean. 

The prognosis of P. minibicornis infection in juvenile Chinook salmon is not well 
understood and is an important question given the high prevalence of infection.  We have 
observed signs of healing and recovery even in severe P. minibicornis infections by 
histology (intact nephrons in clinically infected fish, data not shown).  Fish may have 
recovered if they survived the anemia and osmoregulation problems associated with 
glomerulonephritis. 

The high prevalence of P. minibicornis infections results in nearly all C. shasta 
infected fish having dual infections.  We speculate that nephron inflammation (due to P. 
minibicornis) and intestinal hemorrhage (due to C. shasta) would act synergistically to 
increase the risk of lethal disease in dual infected fish. 

 
Residence time and infection prevalence 
 Marked hatchery fish allowed us to relate the residence time in the river to the 
infection rates for both IGH and TRH origin juvenile Chinook.  Ceratomyxa shasta was 
detected in recaptured IGH smolts within the first week following release from the 
hatchery.  Iron Gate Hatchery Chinook were not inspected before release in 2007, so the 
pre-release infection prevalence was unknown.  These early infections may represent 
infections acquired either in the hatchery or soon after release.  The incidence of C. 
shasta infection among IGH smolts peaked within 5 weeks of release.  The decline in 
infection prevalence beginning 6 weeks after hatchery release was likely due to mortality 
of infected fish. Over half of the IGH smolts sampled were C. shasta infected during their 
190 mile out-migration.  The incidence of P. minibicornis infections in IGH smolts 
jumped to 100% within 3 weeks of hatchery release and remained high through the last 
IGH smolt recaptures.  A similar trend was observed in 2006 and 1995 IGH smolts out-
migrants (Nichols and True 2007; Foott et al. 1999).  These IGH smolts could be viewed 
as surrogates for naturally produced tributary smolts (i.e. Bogus Creek, Shasta River, 



Scott River) out-migrating through the Klamath.  The disease risk to parr rearing in the 
Klamath prior to out-migration was likely higher.     

Among TRH smolts, overall incidence of C. shasta was low (13%) and P. 
minibicornis was moderate (58%).  Infection trends were similar to that seen in IGH 
smolts with peak infection 5 weeks after hatchery release and a decline in incidence 
beginning 6 weeks following release.  While this may be due to mortality of infected fish 
as observed in IGH smolts, this decline in incidence may also be due to large numbers of 
TRH smolts leaving the Trinity and migrating quickly through the Lower Klamath 
without having time to become infected. 
 
Conclusions 

This study indicates C. shasta prevalence was below average and P. minibicornis 
prevalence was above average for May-July of 2007 compared to previous Klamath fish 
health monitoring studies (Nichols and Foot 2006; Nichols et al. 2007; Nichols and True 
2007).  Naturally produced Chinook became infected with both parasites while rearing in 
the mainstem Klamath during March and April, but the incidence remained low during 
this period in 2007.  Both parasites were found in naturally produced young of the year 
coho salmon rearing within the mainstem Klamath, and the incidence of C. shasta in 
young of the year coho appears greater than for Chinook during May.  Infection 
prevalence in coded wire tagged smolts from both hatcheries peaked the 5th week 
following release and subsequently declined.  This was seen as indicative of a loss of 
infected IGH smolts.  With lower incidence of infection for both parasites and the ability 
to move quickly through the Lower Klamath, Trinity smolts faired better than their 
Klamath cohorts.   
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APPENDIX 
Paraphrased Reviewer’s Comments  
 
Comment:  Both parasites were detected in the first week after hatchery release from 
IGH. Was pathogen screening conducted at IGH or TRH prior to release. 
Authors’ Reply:  No pathogen screening was conducted in either hatchery population 
prior to release; however, from previous studies and ongoing work conduced in 2008 it is 
known that hatchery fish can have light infections of both parasites.  The text was 
changed to reflect this possibility. 
 
Comment:  Figures 1 and 2 present weekly pathogen incidence above the Trinity 
confluence.  Is there similar data for fish captured below the Trinity? 
Authors’ Reply:  Only CWT Chinook were collected in the Klamath below the Trinity.  
Above the Trinity both CWT and random unmarked Chinook were collected.  Only the 
random Chinook were included in estimates of parasite incidence.  
 
Comment:  Previous sentinel studies were discussed.  It should be noted how long fish 
were exposed so readers can get a sense of how long it takes for fish to become infected 
with lethal doses of the pathogens. 
Authors’ Reply:  The study referenced in the discussion used a 72 hour exposure period.  
This has been added to the text.  
 
Comment: Any explanation for the huge difference in Cs vs Pm infection prevalence in 
TRH CWT smolts? 
Authors’ Reply:  The prevalence of Pm was higher than Cs in all groups.  This 
difference may have been larger in the Trinity origin Chinook, but we do not have data to 
indicate why at this time.  No changes were made to the text. 
 
Comments:  Any thoughts on why there was such a steep decline in infection prevalence 
5 weeks after hatchery release in TRH fish compared to IGH fish? 
Authors’ Reply:  The text was changed to suggest TRH smolts could escape infections if 
they moved quickly through the Lower Klamath. 
 
Comment:  The QPCR assay is semi-quatitative.  Why have you chosen to report the 
incidence of infection but not the severity of the infections by QPCR? 
Authors’ Reply:  The histology assay has been rated using a similar system for the last 4 
years and that data was presented to describe the severity of the infection.  The methods 
used in tissue collection and digestion were modified each year to optimize the QPCR 
assay.  More work is needed to identify the levels of infection by QPCR associated with 
disease and mortality.  As the assay is developed we plan to report the levels and 
prognosis of the infections. 
 
Comment:  Was the same histology methodology used in previous years?  It would be 
useful to reference it. 



Authors’ Reply:  Yes, a similar methodology has been used for histology since 2004.  
The text of the methods section has been changed to reflect this and reference the earlier 
studies. 
 
Comment:  Results report trends at sites, but no discussion of differences or trends 
across sites was presented. 
Authors’ Reply:  Since the fish were migrating downstream comparisons between sites 
would essentially be a discussion of trends over time.  For trends over time the best data 
available was CWT marked Chinook since these fish had a common origin and known 
release date.  No changes were made to the text. 
 
Comment:  Text refers to the average incidence of infection and references tables 5 and 
6.  The tables do not support easy interpretation of this. 
Authors’ reply:  The tables have been changed to include a simple average of 2004-
2007. 
 
Comment:  Are you inferring that the histology fish are useful to examine proportions of 
the population that are clinical?  Should you recognize that fish captured for histology 
may have been those that are the easiest to capture? 
Authors’ reply:  It was necessary to keep sample collection simple to avoid unnecessary 
burdens on field crews; the collection of fish for the histology and QPCR assays was 
performed randomly.  Any bias was likely due to our stated capture methods.  The 
capture methods did not change significantly, and any bias would remain throughout the 
study. 
 
Comment:  Using OSU’s water sampling results might strengthen the conclusion that 
infected fish were dying in June resulting in the declining prevalence of infection and 
clinical disease. 
Author’s reply:  The focus of this report was to describe the data we collected.  The 
OSU spore count data would be interesting to correlate with our disease data.  The OSU’s 
data speaks to a specific time and place where the fish became infected.  Mortality would 
follow by several weeks and we do not know where the fish spent that time which would 
complicate any correlation of the data sets. 
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Letter to FERC from the Pacific Fishery Management  
Council (PFMC) dated April 24, 2006 

 
 

 

 

 

This letter is a Secured File that cannot be electronically attached to this Master Document, but 

will be submitted for the record separately.  It is incorporated herein by reference and may also 

be obtained directly from the Pacific Fishery Management Council’s web site at:   

 

   http://www.pcouncil.org/habitat/habdocs/FERC_Klamath_M_Salas.pdf  
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Thaler, Parker@Waterboards

From: corrrinanadmarc <corrinaandmarc@rollingrivernursery.com>
Sent: Wednesday, February 01, 2017 2:46 PM
To: Thaler, Parker@Waterboards
Subject: Comments on the EIS for the Lower Klamath dam removal.

Dear State Water Resources Control Board, 
 
We are writing as residents and business owners who have been living and raising our family on our Klamath river 
property for the last 20 years.  
Due to the terrible water quality we experience in the river every summer we ask that you do everything possible to 
insure the speedy removal of the four Klamath river dams slated. 
 
Please issue a water quality certification for the dam removal in time for the Federal Energy Regulatory Commission to 
approve dam removal by 2020. 
 
The 2012 joint California and Federal EIR/EIS  reached the correct conclusion. The 2012 EIR/EIS was based on an 
exhaustive set of engineering and environmental studies of dam removal, all of which be incorporated into the new EIR.
 
New scientific information produced since 2012 supports the conclusions of the 2012 EIR/EIS. 
 
The water Board should analyze long term beneficial impacts of dam removal, not just the near term adverse impacts 
addressed in the notice for scoping meetings. Research on the recently removed Elwha dams in Washington state are 
showing many immediate and ongoing improvements in the river environment. We ask that you move quickly so these 
positive affects can begin on our beloved Klamath river soon. The salmon can not hold out much longer with the current 
water conditions. 
 
Also, if you could please add us to the email notification list at the address above that would be great. 
 
Thank you for your help in this matter. 
 
Sincerely, 
 
Marc Robbi Corrina Cohen                Rolling River Farm and Nursery    
                 PO Box 332   Orleans, CA 95556                    
530‐627‐0012 
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Thaler, Parker@Waterboards

From: Kristen Sellmer <fisheries@srrc.org>
Sent: Wednesday, February 01, 2017 4:58 PM
To: Thaler, Parker@Waterboards
Cc: Petey Brucker; Karuna Greenberg; Lyra Cressey
Subject: LKP Scoping Comments

Thank you for the opportunity to comment about the environmental impact report for the proposed Lower 
Klamath Project license surrender. Please consider the following recommendations from the Salmon River 
Restoration Council.  
 
Rely on 2012 EIS / EIR The 2012 Environmental Impact Statement / Environmental Impact Report (EIS / EIR) 
was based upon exhaustive studies, data and public comments. We respectfully request that SWRCB rely upon, 
rather than duplicate this analysis. Please consider the 2012 EIS / EIR, and all studies it addressed, as part of the 
record for the current proceeding.  
 
Range of Alternatives:  We support your consideration of a “range of alternatives” as stated in the notice and 
required by CEQA. However, please consider that a “no project” alternative would be hypothetical since 
PacifiCorp has withdrawn its request to certify a new dam operation license. Furthermore, as you address the 
range of alternatives, please disclose the fact that the Lower Klamath Hydroelectric Project has long been 
operating in violation of the Clean Water Act, and potentially other state and federal laws. Finally, we request 
that you analyze the option of removing J.C. Boyle and Keno Dams due to their clear adverse impacts on 
California water quality and beneficial uses of water. 
 
Natural Baseline Conditions: The “baseline” for EIR comparisons should be natural baseline conditions that 
existed before the Klamath Hydroelectric Project dams were constructed, and which would presumably exist 
without the dams in place today. 
 
 Fully Analyze Long-Term Beneficial Impacts:  The scoping notice identifies negative impacts of dam removal, 
but does not adequately address the range of positive long-term impacts. We request that you fully analyze 
long-term beneficial impacts of dam removal for fisheries, water quality, public health and the regional 
economy.  
 
Geographic Scope: For the purpose of analyzing cumulative impacts of various alternatives, the project area 
must include all impacts on salmon-dependent communities in the Klamath Management Zone. This area 
extends at least from Shelter Cove, CA to Humbug Mountain, OR and offshore out to 200 miles. Information 
Produced Since 2012 Information made available since 2012 further supports the conclusions of the 2012 EIS / 
EIR. We specifically request that you incorporate new data and studies produced jointly by the Yurok, Karuk 
and Hoopa Tribes that address the role of dams in the high infection rates of Ceratonova shasta parasite among 
of juvenile salmonids. Timeline The proposed project includes both physical facilities removal and a time 
element. Facilities removal will begin by January 1, 2020 pursuant to the amended KHSA, which the KRRC is 
implementing pursuant to license transfer and surrender applications. This timeline is an integral part of the 
overall project. As such, we request that SWRCB complete the EIR and make a final water quality certification 
decision on a schedule that preserves the timeline described in the amended KHSA.  
 
Thank you for your consideration of these comments. 
~~~~~~~~~~~~~~~~~~~~ ><((((°> ~~~~~~~~~ 
Kristen Sellmer 
Fisheries Program Coordinator 
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Salmon River Restoration Council - srrc.org 
PO Box 1089 
Sawyers Bar, CA 96027 
530-462-4665 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
 



 
 

Mr. Parker Thaler  
State Water Resources Control Board  
Division of Water Rights Water Quality Certification Program  
parker.thaler@waterboards.ca.gov 
via email 
 
RE: Scoping Comments on Application for Water Quality Certification Pursuant to 
Section 401 of the Federal Clean Water Act for the Relicensing of the Klamath 
Hydroelectric Project (FERC No. 2082) 
 
Dear Mr. Parker and Board members, 
 
Please accept the following comment letter related to the current application to provide a 401 
certification to take down four of the Klamath River dams from Save the Klamath-Trinity 
Salmon. We support this application and urge the water board to process and approve the 
application as quickly as the state CEQA process will allow. This process has been delayed for 
almost ten years while the serious water quality violations stemming for these dams have 
rendered the Klamath unsafe and almost unusable for the people and aquatic life of the river. 
Serious water quality violates have occurred for several months of every year that an abeyance 
was granted, and will likely continue to occur until these dams are removed.  
 
Years of studies and peer reviewed science surrounding these dams operations have been 
exhaustive and have proven that the only legal alternative pursuant to state law, is dam removal. 
All other possible alternatives and mitigations have been explored and found unachievable or to 
be too expensive to be attainable.  
 
We are also including our January 29th, 2016 comment letter as an attachment, which gives a 
much more detailed argument for taking down, rather than permitting, the Klamath Dams. The 
attached letter represents the interests of six groups and thousands of Californians. Our coalition 
includes environmental interests, the sports fishing industry and fair use of water. We also wish 
to incorporate by reference the comments of the Pacific Coast Federation of Fishermen’s 
Association, the Karuk Tribe, and the Klamath Riverkeeper.  
 
Our only caveat to supporting this application is that we believe there must be a suitable 
operations plans, clean-up plan, and a Waste Discharge Report, for the remaining Keno 
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Reservoir. Keno Reservoir has serious water quality impairments and will limit fish survival and 
river recovery. A Keno operations and cleanup plan must include a concrete and attainable plan 
to achieve water quality standards and meet TMDLs. We realize this dam is in Oregon, however 
it causes serious water quality violations in California, which has state line TMDL allocations, 
and therefore California has the right and responsibility to address the pollution stemming from 
this reservoir. Our attached comments go further into the water quality violations at the Keno 
reservoir.  
 
The remainder of this comment letter will be focused on the impacts from dam removal only and 
will mainly consist of quotes from dam removal studies or science magazines. Links to 
referenced studies will be included. They will show that even the fears of short term impacts are 
overblown and the actual impacts of dam removal and been very short term and less than 
significant even in dam removal projects with extremely high levels of PCBs and sedimentation.  
 
Please see our attachment comments for all other issues. 
 
Short term impacts verse. Long term benefits of dam removal  
 
Water Quality Impacts From Dam Removal  
We request that the board do a thorough analysis of the short term impacts, and long term 
benefits of dam removal.  
 
“In the past there have been concerns about the short term impacts from sediment plumes as a 
result of dam removal. Dam removals on the Elwha and White Salmon River, along with dam 
removals in Florida, Wisconsin, Maine, and Arizona provide a wealth of information on methods 
to minimize this risk.  Studies and observation have shown that rivers have been extremely 
efficient at moving fine sediments. Related water quality studies have shown temperature and 
Dissolved Oxygen improvement almost immediately following dam removal, which in turn can 
have a positive impact on fish disease and attached algae composition.  
There are several approaches to sediment mitigation during dam removal. They can range from 
slow drawdown and complete sediment removal to a quick removal allowing sediment to be 
washed down river.” A discussion of these methods can be found 
at:”http://repository.usfca.edu/cgi/viewcontent.cgi?article=1137&context=capstone  
 
Until large scale dam removal was initiated in the Pacific Northwest, physical sediment removal 
was a preferred method of sediment management. This was true until the Condit dam removal in 
Washington, where a “blow and go” method was used due to monetary concerns. This proved 
very effective with minimal impacts at the Marmot Dam.  
“The results were impressive — but very different at the two sites. At Marmot, the sediment 
contained an equal mixture of sand and gravel. Once exposed to river action, it eroded out 
relatively quickly but sedately, with about half of it gone within 8 months. Researchers were 
surprised to find that the fish seemed little affected — the first curious salmon poked its nose 
back towards the former dam site within a day. At Condit, the sediment contained a higher 
proportion of fine-grained material: 35% mud, 60% sand and just 5% gravel. The result was 
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predictable in retrospect, but nobody anticipated it. 
When engineers blew open a hole at the bottom of the dam, a jet of black liquid shot out as if 
from a giant fire hose. Instead of the expected flood of water, what came out was more like a 
mudflow, as waterlogged sediment from the reservoir slumped into the rapidly dropping water, 
then blasted downriver in a slurry that was as much as 28% sediment by volume. The reservoir 
lost its water and much of its sediment load in three hours. “It was almost like a volcanic event,” 
says Jon Major, a geomorphologist at the USGS's Cascades Volcano Observatory in Vancouver, 
Washington. The 5-kilometre-long stretch of river between the dam and its confluence with the 
Columbia River temporarily became a muddy wasteland. With this kind of approach, says East, 
the slug of sediment wipes out everything, but the river can start recovering much sooner.” 
 http://www.nature.com/news/dam-removals-rivers-on-the-run-1.15636  
 

In the Elwha Dam removal, a more conservative approach was used “Unwilling to risk the 
blow-and-go approach on both dams, engineers opted for a compromise. They quickly removed 
the lower, 32-metre-high Elwha Dam, which contained only about one-sixth of the total 
sediment. But the upstream Glines Canyon Dam, which is twice as big, came out in a series of 
steps that have so far lowered it to a 9-metre stub of its former self. East compares the method to 
deciding whether to uncover a wound quickly or gradually. The approach on the Elwha, she says, 
is like “pulling the Band-Aid off slowly, over the course of three years”. 
http://www.nature.com/news/dam-removals-rivers-on-the-run-1.15636  
 
Initial findings on sediment movement during dam removal have shown that gravel has migrated 
slowly, while silt coming out of the Olympic Mountains tended to move quickly downstream and 
into the Strait of Juan de Fuca. This fine sediment has thus far been found to be beneficial to 
river mouths. In the removal of the dams from the Elwha River in Washington new sandy 
beaches were found to be prime habitat for shellfish, which could greatly benefit the commercial 
and subsistence fisheries in this area. Though benefits of sediment recruitment are already 
occurring, there are short term impacts to kelp and shellfish beds. As far as short term sediment 
release, the rivers have proved unexpectedly efficient at flushing the worst of the mud 
downstream towards the sea, rather than letting it accumulate in river-choking mudflats. It is 
important to note that the Klamath reservoirs and Klamath River have less sediment-related 
issues then the sediment-impaired rivers that were removed in Washington. Reports regarding 
sediment behind the Klamath dams can be found in the Klamath River dams secretarial 
determination record.  
 
Impacts to Fisheries  
We believe that this dam removal project will have limited to no impact on endangered, 
subsistence, commercial and threatened fisheries if removal is well planned. If well planned, dam 
removal can mimic a large flood event, which often actually benefit fisheries by scouring out 
fine sediments and attached algae, providing new habitat.  
 
“Data on the recent dam removals suggest that the fish are now coming back to the unfettered 
rivers. At Condit, fish were seen returning within weeks of the explosion. Two years later, the 
total exceeded 5,500, including steelhead and spring Chinook (Oncorhynchus tshawytscha ), 
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which had been effectively extirpated from the river,” said Jody Lando, a quantitative ecologist 
with Stillwater Sciences in Portland, Oregon, who reported her results in May at an 
aquatic-sciences meeting in Portland.” 
http://www.nature.com/news/dam-removals-rivers-on-the-run-1.15636 
 
”Furthermore, observations have shown that benefits have been almost immediate, with salmon 
spawning in above-dam tributaries within the first two years that dams were removed for fish 
entering the river, researchers can barely contain their excitement about last fall’s migration of 
chinook, coho and pink salmon, along with steelhead trout. At least some of every species made 
it past the spot where the Elwha Dam stood just two years ago.” 
http://www.kitsapsun.com/news/environment/dramatic-changes-following-elwha-dam-removal-e
p-416589177-356243611.html/  For salmon and insect-dependent species, such as the dipper 
recovery was also almost immediately.  
 
“In one study, the researchers documented that American dippers with access to salmon were in 
better physical condition and more likely to attempt multiple broods of offspring in a season. 
They also produced larger female offspring and were more likely to stay in breeding territories 
year-round. The research, published early online, will appear in an upcoming issue of the journal 
Ecography ” ( https://news.osu.edu/news/2015/12/28/river-ecosystems/)  
 
“Returning steelhead are not the only signs of success. Just above the old dam site, Coffin winds 
his way through patches of alder trees that were planted after the dam was removed, then crosses 
a rocky beach to the river. The rounded stones range from the size of potatoes to loaves of bread, 
and make for tricky footing. But Coffin is thrilled to see them because none of these 
ankle-breakers was here when the dam was first taken out. “All of this washed in,” he says.  
The cobbles provide nesting spots for the trout and a habitat for the insects that the fish eat. 
“People pay attention to the big animals,” Coffin says, “but the bugs are an important part of the 
system.” Reaching into the water, he plucks out a couple of rocks, turns them over and points out 
six types of insect clinging to the underside, including caddisfly larvae and a stonefly. “The year 
after the dam was removed, these wouldn't have been here,” he says with satisfaction.” 
http://www.nature.com/news/dam-removals-rivers-on-the-run-1.15636 
The lack of water quality impacts and immediate fisheries restoration are not specific to 
Northwest Rivers.  “other parts of the United States have also seen dramatic fish returns. On 
south-central Wisconsin's Baraboo River, the removal of a string of dams has allowed sturgeon 
to reach their former spawning grounds. And in New England, the destruction of two dams 7–9 
metres high on Maine's Kennebec River and one of its tributaries has allowed Atlantic alewives 
(Alosa pseudoharengus ) to repopulate 100 kilometres of previously blocked-off river. In 1999, 
before the first dam was taken out, no alewives were recorded in the upper part of the watershed, 
says Serena McClain, head of river restoration for American Rivers. By 2013, the annual run had 
rebounded to around 3 million.” 
http://www.nature.com/news/dam-removals-rivers-on-the-run-1.15636 
 
 
Thank you for the opportunity to comment and provide information as part of this scoping 
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process. We look forward to working will you to remove four of the Klamath dams.  
 
Sincerely,  
Regina Chichizola  
Save the Klamath Trinity Salmon Co-director  
P.O. Box 142  
Orleans, CA 95556 
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Mr. Parker Thaler 
State Water Resources Control Board  
Division of Water Rights 
Water Quality Certification Program 
parker.thaler@waterboards.ca.gov 
Via e-mail 
 
        January 29, 2016 
 
RE: Scoping Comments on Application for Water Quality Certification Pursuant to Section 
401 of the Federal Clean Water Act for the Relicensing of the Klamath Hydroelectric Project 
(FERC No. 2082)  

Dear Mr. Thaler: 

The California Water Impact Network (C-WIN), Save the Klamath-Trinity Salmon, the California 
Sportfishing Protection Alliance (CSPA), AquAlliance, the North Coast Environmental Center, and 
Safe Alternatives for our Forest Environment (SAFE) respectfully submit these comments on 
scoping for the Environmental Impact Report (EIR) for the issuance of a Water Quality 
Certification for the Relicensing of the Klamath Hydroelectric Project (FERC No. 2082).  
 
We incorporate by reference the comments, and attached studies, of the Pacific Coast Federation of 
Fishermen’s Associations (PCFFA), Institute for Fisheries Resources, Klamath Tribal Water 
Quality Consortium the Klamath Riverkeeper, the Hoopa Valley, Karuk and Yurok Tribes and the 
Quartz Valley Indian Reservation, and Dr. Josh Strange except where they conflict with the present 
comments. We recommend that the following documents be entered into the record for the 
proceeding: all reports related to the Klamath Basin Agreements Secretarial Determination; the 
Total Maximum Daily Loads for the Klamath and Lost Rivers in Oregon and California and 
associated studies in Oregon and California; studies on water quality and dam removal within the 
FERC docket P-2082; monitoring reports and studies related to the “Interim Reservoir 
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Management” that has been ongoing since the completion of the Klamath Hydropower Settlement 
Agreement in 2010; all documents from the record of Section 18 fish passage prescriptions and 
biological opinions issued by National Marine Fisheries Service (NMFS), and all reports on water 
quality cited and linked in these comments. 
 
These comments are organized as follows. We start with a general statement of position, followed 
by recommendations for appropriate CEQA alternatives. We next describe issues that must be 
analyzed in the EIR, in particular issues that are not adequately addressed in PacifiCorp’s 
Application for Certification (Application for Water Quality Certification Pursuant to Section 401 
of the Federal Clean Water Act for the Relicensing of the Klamath Hydroelectric Project (FERC 
No. 2082); hereinafter, Application). Thereafter, we discuss specific issues relating to water quality 
in the Klamath River watershed.  Finally, we summarize our conclusions. 
 
Summary of Position 
 
The EIR should include an alternative that analyzes the removal of Iron Gate, Copco I, Copco II and 
J.C. Boyle dams and reservoirs. We believe that analysis will prove that these dams cannot be 
operated without violating state and federal law. The Board should also analyze whether the 
removal, or changes to the operation of, the Keno Dam and reservoir is also necessary to achieve 
Basin Plan compliance.  
 
The EIR should analyze issues of pollution that originates in dams located in Oregon. It should 
analyze TMDL compliance, mandatory fish ladders, cumulative impacts, protective flows, Iron 
Gate hatchery pollution, economic impacts from dams, and ramping and bypass flows.  These issues 
are not addressed in the Application.  
 
The Board should reject PacifiCorp’s proposed Reservoir Management Plan as a mitigation 
measure, as the proposed plan relies on hypothetical actions, on proven ineffective measures, and on 
more studies and planning in violation of CEQA requirements.  
 
Ultimately, the EIR should support an action by the Board that either denies certification or that 
issues a certification that requires removal of at least Iron Gate, Copco I, Copco II and J.C. Boyle 
dams and reservoirs.   
 
To the degree possible, the State Water Resources Control Board (State Board or Board) should 
coordinate its process with the Certification process of the Oregon Department of Environmental 
Quality.  
 
The California sections of the Klamath River are listed as impaired for Microcystin, Organic 
Enrichment, Dissolved Oxygen, Temperature, Nutrients, and PH. PacifiCorp’s Klamath River dams 
greatly add to these impairments and are considered a source of pollution, and have been assigned 
TMDL loads allocations for the majority of these impairments. These dams’ discharges and 
reservoirs are violating water quality standards for the following objectives: Taste and Odor, 
Dissolved Oxygen, Temperature, Color, Floating Material, Biostimulatory Substances, and 
Toxicity. PaciCorp fails to acknowledge that majority of these violations and TMDL load 
allocations in its Application.  
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The beneficial uses of water contact recreations, cold freshwater habitat, commercial and sports 
fishing, Spawning, Reproduction, and/or Early development (SPWN), Native American Cultural 
Uses, Estuary Habitat, and non-contact water recreation are all impacted by project dams. However, 
in its Application PacifiCorp actually claims that the dams benefit the majority of these beneficial 
uses. This assertion is disproven in all other analyses and scientific findings related to the Klamath 
Dam relicensing process and Klamath River TMDLs.  
 
The project reservoirs are a major cause of the decline of salmon species, create vectors for fish 
disease downstream of Iron Gate dam, and block passage to hundreds of miles of cold water habitat 
above the dams. During most years the dams exceed standards under the Basin Plan, Porter–
Cologne Act, the Clean Water Act, and TMDL load allocations. They also create conditions of take 
of endangered species. Some of the impairments caused by PacifiCorp’s impoundments are severe 
enough to impact all of the beneficial uses of the Klamath River in California and render the river 
unusable for at least several weeks a year.  

The discharges from the dams are a point source of pollution, but the state is generally preempted 
under the Federal Power Act from enforcing water quality standards under state law.  However, the 
federally mandated authority of the State Board under the Clean Water Act provides the Board with 
a once in a lifetime opportunity to correct the egregious water quality degradation of the Klamath 
Dams. In Karuk Tribe v. California Regional Water Quality Control Board (2010) 183 Cal. App 4th 
330 at 360, the Court described both the limitation and the opportunity: 

A determination of federal preemption does not automatically mean that state input is 
categorically prohibited and state opinion of no consequence. The Clean Water Act gives 
states what appears to be a very substantial role by requiring that an applicant for any federal 
license comply with state water quality procedures. (See fns. 17, ante; S.D. Warren, supra, 
547 U.S. 370, 386; PUD No. 1, supra, 511 U.S. 700, 707, 713.) But the crucial points are (1) 
that it is Congress that determines what is the extent of state input, and (2) that input takes 
place within the context of FERC licensing procedures as specified in the FPA. It is only 
when states attempt to act outside of this federal context and this federal statutory scheme 
under authority of independent state law that such collateral assertions of state power are 
nullified. 

FERC licenses hydropower projects once every 30 to 50 years. Therefore, for procedural as well as 
substantive reasons, it is vitally important that the State Board get this right.  

The number of feasible alternatives that the EIR can analyze is limited. 
 
The Notice of Preparation states on p. 11: “Any feasible alternative must demonstrate the ability to 
meet California water quality standards.”  
 
Under CEQA, the Board is required to analyze a No Project Alternative. In the context of the 
requirement to meet water quality standards, the EIR should be clear in defining the meaning of No 
Project. The only feasible No Project alternative is denial of Certification. 
The Board should analyze an alternative in which Certification is issued that allows the continued 
operation of the Fall Creek Development while requiring removal of Iron Gate, Copco I, Copco II 
and J.C. Boyle dams and reservoirs.  
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The Board should also analyze an alternative in which Certification is issued that allows the 
continued operation of the Fall Creek Development while requiring removal of Iron Gate, Copco I, 
Copco II, J.C. Boyle and also Keno dams and reservoirs.

 

 
The Klamath dams and reservoirs block gravel and sediment recruitment, absorb solar radiation and 
thus create stagnation in the reservoirs, create thermal lag, heat and deoxygenate reservoir water, 
create toxic algae, and discharge water that greatly amplifies the occurrence of fish disease. These 
conditions overwhelm the prospective benefit of the reservoirs acting as a “nutrient sink” for 
phosphorous, an alleged benefit that PacifiCorp argues in its application is determinative. 
(Application for Certification, Chapter 4) In the Klamath River TMDL, the North Coast Regional 
Water Quality Control Board (Regional Board) questions the benefits of any nutrient retention when 
natural conditions would flush out much of this pollution [Staff Report for the Klamath River 
TMDLs, the Klamath River Site Specific Dissolved Oxygen  
Objective, and the Klamath and Lost River Implementation Plans pg. 4-26]. Removal of the dams 
would allow cold water tributaries to dilute nutrient rich water and would combat attached algae 
blooms and polychaete growth. Therefore, dam removal would solve many of the issues in the 
lower river that are attributed to nutrient pollution. Moreover, free flowing water is oxygenated and 
colder, and therefore does not allow for the growth of toxic algae which threaten nearly every 
beneficial use of the river downstream of the dams.  
 
“Dam removal is expected to result in significant temperature, dissolved oxygen and cyanobacteria 
improvements; and nutrients and organic matter reduction.” Therefore, “In the Klamath 
Hydroelectric Project (KHP) reach, dam removal would produce significant and rapid 
improvements – particularly during the “critical period” - for temperature, algal biomass, 
microcystin, and DO.” (Assessment of Long Term Water Quality Changes for the Klamath River 
Basin Resulting from KHSA, KBRA, and TMDL and NPS Reduction Programs, August 2011 pg. 
2http://klamathrestoration.gov/sites/klamathrestoration.gov/files/Final%20Klamath%20WQ%20Ch
anges%20Analysis%20Approach_08_18_2011.pdf ) 

The FERC FEIS for the Klamath Project relicensing confirms that the Klamath Hydroelectric 
Project contributes to water quality impairment in the Klamath River and suggests that the only way 
to fully mitigate the Project’s impacts on water quality is through dam removal. (See FERC FEIS, p. 
3-166). According to the FEIS, dam removal will significantly improve water quality in the 
Klamath. Dam removal would result in reduced ammonia and pH fluctuations, and reduce the risk 
of algae and microscystin blooms. Id. Temperature, DO, and nutrient impacts would be reduced. Id. 
Disease impacts will also be mitigated.  

FERC suggests that water quality objectives will not be met absent dam removal. The FEIS states: 
(1) “the project [without dam removal] would continue to adversely affect water quality conditions 
downstream of Iron Gate Dam, which has the potential to adversely affect [ESA-listed] juvenile 
coho salmon” (FEIS, p. 3-426); (2) “the project, as proposed, would continue to affect temperatures 
in the Klamath River;” (3) “even with implementation of best management practices that may be 
developed as part of a project-wide water quality management plan, it is likely that algal blooms 
would continue to occur in project reservoirs;” and (4) “some degree of project related nutrient 
enrichment would occur in the Klamath River downstream of Iron Gate Dam.”  

The Board may not have the power to deny a permit for the J.C. Boyle and Keno dams. However, 
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the Board has the responsibility to analyze a full dam removal alternative. PacifiCorp’s dams impact 
over sixty miles of the Klamath River in two states. They are operated such that every dam’s 
operation influences the next one downstream. The Klamath Hydroelectric Project is one project 
with one FERC license. If dam removal of the Oregon dams is not analyzed, the cumulative impacts 
of the project cannot fully be addressed, and the Oregon Certification will be unable to build on the 
California process. There are numerous analyses of dam removal on a federal level. Dam removal 
of J.C. Boyle or of both J.C. Boyle and Keno is reasonably foreseeable.  The removal of one or both 
of these Oregon dams would provide the greatest substantial benefits to water quality in California. 
There are also many issues that would arise from removal of the three dams in California without 
removal of J.C. Boyle dam, because J.C. Boyle is a peaking facility that would present a danger to 
fisheries and humans if left in after the other dams were removed.  

An MOU was used to coordinate the TMDL actions between Oregon and California because of the 
importance of Oregon’s pollution to receiving waters in California. 
(http://www3.epa.gov/region9/water/watershed/pdf/Klamath-Implementation-MOA-090630.pdf) 
This coordinated method should be replicated in the EIR. In addition, this 401 Certification process 
should also be consistent with the Regional Board’s TMDL analytical methodologies, so that this 
process can take advantage of the extensive prior Regional Board work already done, including its 
water quality models, and so that the standards used in this certification process will also be 
consistent with the TMDL. 
 
PacifiCorp’s Application for Certification is incomplete and inaccurate.  
 
PacifiCorp’s Application for Certification is incomplete and inaccurate.  
 
The Application inadequately considers the cumulative effects of PacifiCorp’s actions.  
 
The Application does not address required fish passage or analyze how water quality impairments 
will impact fish once fish passage is provided for. Fish passage is not only reasonably foreseeable, it 
is required under the mandatory FPA Section 18 conditions of a new FERC license.   
 
The Application does not address PacifiCorp’s load allocations under the Klamath River TMDL. 
These impoundments are listed as major sources of water quality impairments and are assigned load 
allocations in the Klamath River TMDL. The Application also incorrectly states that Oregon needs 
to address water quality issues in Oregon despite state line TMDL load allocations, and ignores the 
extreme pollution in the Keno reservoir simply because PacifiCorp no longer wants this dam.  
 
There is a wealth of studies and reports regarding the impacts of PacifiCorp’s dams on dissolved 
oxygen nutrient production, temperature, fish diseases and toxic algae production and Ph. Instead of 
addressing these issues and their TMDL load allocations, PacifiCorp instead argues their reservoirs 
are a beneficial nutrient sink, that they aid fisheries, and that unspecified and unproven reservoir 
management plans can deal with reservoir related pollution 
 
PacifiCorp proposes a Reservoir Management Plan that largely relies on unproven, ineffective 
actions, and studies, and on assessments of possible actions instead of actual mitigation. 
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PacifiCorp’s Application does not include an analysis of dam removal, despite the fact PacifiCorp 
has publicly supported dam removal. Many of the NEPA documents related to the FERC 
relicensing, on which this application will in part rely, include analysis of dam removal.  
 
We contend that the Application as written proposes a project that will not comply with the legal 
requirements of CEQA, the Clean Water Act, Porter Cologne, the Basin Plan, Klamath TMDL’s, 
and the Endangered Species Act. The application omits, or dismisses without cause, current science 
literature and studies, related water quality assessments and processes and scientific controversy, as 
well as Section 18 fish passage prescriptions and biological opinions issued by National Marine 
Fisheries Service (NMFS). 
 
The geographic extent of the cumulative effects analysis should extend from Link River Dam 
to the Pacific Ocean 200 miles from the mouth of the Klamath River, and should include 
affected fisheries in the Trinity River. 
 
The “Project Area” for purposes of cumulative impacts analysis should be the entire area from the 
headwater of the Klamath River tributaries, downstream to the estuary, and should also include all 
other areas that suffer impacts from salmon population and fisheries losses and declines that can be 
causally linked to the Klamath Hydropower Project. These impacts occur within the Trinity River 
and also in the Pacific Ocean areas of the Klamath Management Zone (“KMZ”) – an area extending 
from the shores of California and Oregon offshore out to 200 miles, north to at least Humbug 
Mountain, Oregon and south to at least Horse Mountain near Shelter Cove, California.  
 
The DEIR should acknowledge that management measures for Klamath River fall Chinook salmon 
currently constrain fishing on other salmon stocks, from central Oregon to central California. 
(FERC FEIS pg. 3-4)   

The EIR should not adopt PacifiCorp’s Reservoir Management Plan, because it is insufficient 
as mitigation. 

PacifiCorp recommends its Reservoir Management Plan for use as mitigation whenever it 
acknowledges in its Application that its project has an impact on water quality. However, the 
Application includes no discussion of the feasibility of this plan’s actions, past results of related 
past actions, or associated costs of the actions in the plan.  In many sections of its Application, 
PacifiCorp proposes to defer that specifics of some of the most important actions needed to meet 
water quality standards and improve beneficial uses until after a license is issued. Such deferral will 
not create enforceable conditions or assure protection of beneficial uses.  

Under Interim Measure 11 of the KBRA, PacifiCorp has tested many of the mitigations proposed in 
its Reservoir Management Plan over the last eight years. Studies of these measures and the reports 
thus generated demonstrate that they have been largely ineffective. Many of the interim reservoir 
management studies and plans were vague and theoretical; with only incomplete or small scale 
studies to rely on, PacifiCorp now proposes still more studies as part of its Reservoir Management 
Plan, instead of actual concrete mitigations that include cost analysis and analysis of probability for 
success. This violates the intent of CEQA and of Section 401 of the Clean Water Act. 

CEQA calls for a detailed analysis of both impacts and mitigation measures. As demonstrated in 
Sundstrom v. County of Mendocino (1988) 202 Cal.App.3d 296 deferred mitigation is not legal 
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under CEQA. This was recently held up in Madera Oversight Coalition, Inc. v. County of Madera 
(2011) 199 Cal.App.4th 48 where the court found “the plain, unambiguous language” of the 
mitigation measure violated CEQA, and, “The post certification verification procedure [is contrary 
to law and] allows for an environmental decision to be made outside an arena where public officials 
are accountable.” 

The Board should use the CEQA process to protect beneficial uses by analyzing the potential 
effectiveness of concrete and effective reservoir management mitigations that would incorporate 
TMDL and applicable Basin Plan limitations and water quality measures. The Board should 
evaluate the ability of such measures to protect salmon and other fisheries. If water quality cannot 
otherwise be legally protected, then the Board must order a dam removal alternative and include it 
as a condition of the Certification or else deny Certification altogether.  

The EIR must analyze cumulative impacts  

CEQA requires the identification of significant impacts and the development of alternatives to 
avoid, reduce, or mitigate the impacts. This includes an analysis of cumulative impacts. 

The cumulative impacts analysis must contain:  

(1) either (a) a list of past, present, and reasonably anticipated future projects, including those 
projects outside the agency's control, which produce related or cumulative impacts or (b) a summary 
of such projections contained in an adopted general plan or related planning document which 
evaluates regional or area wide conditions, (2) a summary of environmental effects expected to be 
produced by those projects, and (3) a reasonable analysis of the cumulative effects of the relevant 
projects and the options for mitigating or avoiding each of the significant cumulative 
(http://www.ucop.edu/ceqa-handbook/chapter_03/3.3.html ) 

PacifiCorp’s Application does not address the cumulative impacts of the project’s reservoirs and 
operations, let alone impacts with past, present and reasonably anticipated projects. There is a rare 
mention that TMDL actions will help alleviate algal blooms, but these are not specified or 
quantified, though they are counted on to improve water quality. PacifiCorp leaves its most polluted 
reservoir, Keno Reservoir, out of the analysis. The EIR need to address these issues.  

The Klamath River could be described as an upside-down type river system, one of the few rivers 
where water quality improves as water goes down river. In its application, PacifiCorp repeatedly 
blames upriver water quality conditions for its reservoirs’ pollution, without admitting that these 
reservoirs control much of the management of the watershed or that they impound many springs and 
creeks that would otherwise allow for this water quality recovery through cold water inputs and 
dilution. The reservoirs impound many of the point source and non-point pollution that absent the 
reservoirs would be diluted and assimilated. Without the dams, dilution, water quality recovery, and 
algae composition changes would begin to occur sixty miles upstream from where they now occur, 
in contrast with the current situation in which polluted and cold water inputs are impounded and 
become stagnant.  

The EIR must consider all significant impacts of its proposed project, regardless of whether those 
impacts occur offsite, and regardless of whether those activities would be attributable solely to the 
permitted activity or to that activity in combination with other circumstances including but not 
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necessarily limited to other past, present, and reasonably expect[ed] future activities in the relevant 
area. Under CEQA, an EIR must make at least a preliminary search for potential environmental 
effects, and if any such effect is perceived, must make at least a preliminary assessment of its 
significance. If the lead agency determines that there are one or more significant potential 
cumulative effects, then it must to carefully consider those effects in determining whether, and on 
what terms, to condition the proposed project. Even though this is not included in the application, it 
must be considered in the EIR. The administrative record must demonstrate the requisite 
consideration. 

Instead of adhering to this standard in its Application, PacifiCorp fails to address actions that were 
analyzed as part of the FERC process, and in some cases actions specifically required in the 
process. These include the requirements for fish ladders and screening; the prior analyses of dam 
removal; Biological Opinions for fisheries; and the dams’ impacts and the Klamath TMDLs for 
Microcystin, Organic Enrichment, Dissolved Oxygen, Temperature, Nutrients, and pH in Oregon 
and California. In addition to correcting these deficiencies, the EIR must also analyze related 
actions such as the historical and current removal and draining of wetlands; the management of 
wildlife refuges including pesticide use, draining and flooding; on and off Klamath Project 
Irrigation and tailwater returns; point and nonpoint source agriculture drains; water transfers; 
feedlot pollution; logging operations on private and public lands; industrial pollution; construction, 
use, maintenance and failure of roads in the watershed; water diversions throughout the basin; 
groundwater removal and pumping; chemical use; grazing; and water treatment plants.  

Because the project involves “take” and take permits for endangered sucker fish and Coho salmon, 
this take should be analyzed in conjunction with other “take” throughout the basin. The EIR should 
analyze how all of these activities impact beneficial uses and Tribal Trust uses and resources.  

The EIR should address foreseeable actions and influences such as population growth, climate 
change, logging, and other land use activities.  In analyzing potential future impacts, agencies must 
do their best: “[d]rafting an EIR ... involves some degree of forecasting. While foreseeing the 
unforeseeable is not possible, an agency must use its best efforts to find out and disclose all that it 
reasonably can.” [See Berkeley Keep Jets Over the Bay Committee v. Board of Port Commissioners] 
The agency’s finding(s) as to whether impacts are reasonably foreseeable must be based on 
evidence in the record.  
 
The EIR must analyze water pollution in Oregon.   

 
A report from the North Coast Regional Water Quality Control Board states: 

 
“Achieving compliance with the Klamath River TMDLs in both California and Oregon 
requires a coordinated approach that involves state and federal agencies as well as 
responsible parties in both states. The Regional Water Board, Oregon Department of 
Environmental Quality (ODEQ), and USEPA Regions 9 and 10 have signed a Memorandum 
of Agreement (MOA) for implementing the Klamath River basin TMDLs.” (Action Plan for 
the Klamath River Total Maximum Daily Loads April, 2010, hereinafter TMDL Action Plan. 
Available at: 
http://www.waterboards.ca.gov/northcoast/water_issues/programs/tmdls/klamath_river/1009
27/03_BasinPlanLanugage_Klamath_Lost.pdf) 
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Under the Clean Water Act, upstream states must ensure that their permitting or certification 
decision will not result in violations of water quality standards in affected downstream states. See 
Arkansas v. Oklahoma, 503 U.S. 91 (1992). This is true even if the standards imposed by the 
downstream state or, in this case, EPA-approved Indian tribe are more restrictive than those in the 
upstream state.  

Both of the project dams in Oregon create slack, warm-water reservoirs that expose the Klamath 
River to sunlight for longer periods of time and with less shade over a broader area then natural 
river conditions, thus raising water temperature. This warmed water flows downstream before it is 
cooled by spring inflows. J.C. Boyle and Keno reservoirs both trap and hold natural sediments that 
would otherwise contribute to spawning and rearing gravel below them, thus impoverishing 
instream spawning and rearing habitat in what would otherwise have been prime spawning and 
rearing areas for resident rainbow and redband trout, and, after fish passage is restored, for salmon, 
suckers, lamprey and steelhead. J.C. Boyle and Keno trap sediments and concentrate nutrients that 
are the food sources for the growth of various algae species that thrive in warm-water reservoirs, 
including the highly toxic blue-green algae species. They also are responsible for killing Short Nose 
Sucker, an endangered species.   

Problems with high water temperatures at Keno and J.C. Boyle reservoirs result, as a 
consequence, in lowered dissolved oxygen (DO) levels.

 
Additional sudden DO 

concentration dips can be caused by algae bloom die-offs. As these algae mats die off, their 
natural decay process also leads to elevated ammonia levels and various changes in pH from 
normal baseline conditions. These pervasive water quality problems all begin at Keno Dam 
and its warm-water reservoir, are continued downstream into J.C. Boyles Dam and reservoir, 
where they get more widespread and extreme, and then move downstream into California, 
where they then exacerbate all the water quality problems of the river below, making it 
harder to meet TMDL and other California water quality standards. (Upper Klamath and 
Lost River Subbasins Total Maximum Daily Load (TMDL) and Water Quality Management 
Plan (WQMP) December 2010. Available at: 
http://www.deq.state.or.us/wq/tmdls/docs/klamathbasin/uklost/KlamathLostTMDLWQMP.p
df) 

CEQA requires that all portions of the same project be analyzed for their environmental impacts. In 
spite of the artificial divisions of a state line, the Klamath Hydroelectric Project is one single 
project, under one single FERC license, and all parts of the project are designed to interact in 
various ways. Analyzing California pollution and operations without a discussion of J.C. Boyle and 
Keno would lead to an incomplete analysis. This could possibly also impact Oregon’s application or 
help to create a situation where only the California dams come down because no single analysis of 
dams’ interactions on the receiving reservoirs’ existed. See Calif. Farm Bureau Federation v. 
California Wildlife Conservation Board (App. 3 Dist. 2006, 49 Cal.Rptr.3d 169, 143 Cal.App.4th 
173 (“Improper for an agency to divide a project into separate parts to avoid CEQA analysis”), and 
San Joaquin Raptor Rescue Center vs. County of Merced (App. 5 Dist. 2007), 57 Cal.Rptr.3d 663, 
149 Cal.App.4th 654, as modified (“The entirety of a project must be described in an EIR, and not 
some smaller portion of it.”). 
  
Section 401 of the Clean Water Act is clear on this issue. It states that to the extent that a state 
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certifying agency proposes to certify a project under Section 401 that would cause or contribute to 
violations of a downstream state (or Tribe’s) water quality standards, the Clean Water Act provides 
a mechanism to resolve such disputes. 33 U.S.C. § 1341(a)(2); 33 U.S.C. § 1377(e); 40 C.F.R. §§ 
121.11-121.16; 40 C.F.R. § 131.7; see also Wisconsin v. EPA, 266 F.3d 741, 748-49 (7th Cir. 
2001).  

CEQA also stipulates that in a situation where a project includes many facilities working together, 
they have to be analyzed as one. There is no mention of a state line exemption in any of California 
Clean Water laws, or Porter Cologne.  

A thorough discussion on pollution stemming from dams and reservoirs in the state of Oregon, and 
impacts to California from polluted receiving water, is included in the TMDL’s for the Klamath and 
Lost Rivers in Oregon and California, cited above. 

The EIR must analyze pollution in Keno Reservoir 

One of the biggest pollution sources in Oregon that impacts California’s receiving water is the Keno 
Reservoir. PacifiCorp seems to believe that it does not have to address pollution stemming from 
Keno reservoir because PacifiCorp has decided it does not want to relicense the dam. There is, 
however, no plan for decommissioning the Keno Reservoir. Keno flows currently control J.C. Boyle 
operations. The Keno facilities are wholly owned by PacifiCorp.   
 
Keno Reservoir is known to have the worst dissolved oxygen levels in the Klamath River. It is also 
a heat sink that exacerbates many temperature issues. It has a profound impact on the Klamath 
River nutrient and algal levels. Keno Reservoir impounds and stagnates return flows from major 
tailwater drains and also the majority of the river’s point source and non-point pollution. (Upper 
Klamath and Lost River Subbasins Total Maximum Daily Load (TMDL) and Water Quality 
Management Plan (WPMP) December 2010). Keno also greatly changes the nutrient dynamics in 
the Klamath River. The cumulative impacts to water quality in this part of the river can not be 
overstated. Keno reservoir is a significant pollution source to the state of California and therefore 
should be part of this analysis. If Keno dam removal is found to not be prudent, then specific 
operational changes should be analyzed so it’s discharges meet California water quality standards 
and state line TMDL’s.  
 
The EIR must analyze project impacts on fish species that are currently present and that 
would be present if the project were relicensed with mandatory fish passage prescriptions. 
 
The reaches of the Klamath River between Keno Reservoir and Iron Gate Reservoir have some of 
the most adverse water quality conditions in the river, but they also have important cold water 
refugia that are impacted by dam operations. Past analysis and findings show the resident trout have 
been negatively impacted by water quality conditions, flows and ramping within these river reaches. 
In addition to taking into account this existing information, the EIR must address how these 
conditions may affect anadromous fish species, including sucker and lamprey species. 

One of the biggest deficiencies in PacifiCorp’s Application for Certification, beyond the omission 
of dam removal, is the Application’s failure to acknowledge fish passage prescriptions whose 
implementation will be required if the project is relicensed, and to evaluate project effects on fish 
that would pass project facilities as a result of those prescriptions. The National Marine Fisheries 
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Service (NMFS) issued fish passage prescriptions pursuant to its authority under Section 18 of the 
Federal Power Act. If the project is relicensed, these prescriptions are not optional. They are 
mandatory.    

Despite these prescriptions PacifiCorp does not address fish passage in its Application for 
Certification. For instance, PacifiCorp states: 

Notwithstanding the Section 18 fishway prescriptions by the Secretaries of Commerce and 
Interior, PacifiCorp generally agrees with FERC’s FEIS analysis that recommends a trap-
and-haul based adaptive management approach to reintroduction before making the 
substantial investment in volitional fishways at the various Project facilities that would be 
required by the Section 18 prescriptions. PacifiCorp nevertheless recognizes that the Section 
18 prescriptions need to be addressed by FERC licensing of the Project. (Application, p. 5-
27)  

PacifiCorp challenged the basis of NMFS’s Section 18 prescriptions in 2006 in “trial-type hearings” 
allowed by the Energy Policy Act of 2005. (An explanation of these hearings is available at:  
http://www.fws.gov/yreka/hydrofaqs.html). Presiding Administrative Law Judge Parlen McKenna 
made extensive findings-of-fact as a result of these hearings. (The findings are available at 
http://resighinirancheria.com/Documents/McKenna_Administrative_Law_Judge_Decision%20on%
20Klamath%20River%20Dams%20-%20Docket%20Number%202006-NMFS-
0001_09_27_2006.pdf). 

We reproduce here some of the relevant findings here. 

“Flow fluctuations from peaking operations increase energetic demands on salmonids, decreasing 
energy available for overall health, growth, and reproduction.” (ALJ Finding of Fact 16-21) 

“Project peaking operations kill, through stranding, large numbers of young fish and aquatic 
invertebrates that are the primary prey food for trout.” (ALJ Finding of Fact 16-9) 

“Flow fluctuations from peaking operations increase energetic demands on salmonids, decreasing 
energy available for overall health, growth, and reproduction.” (ALJ Finding of Fact 16-21.)   

In summary Judge McKenna found that increased flows, combined with limited peaking and more 
restrictive ramping requirements would increase available habitat (Findings 16-1 through 16-6), 
reduce impacts from stranding (Findings 16-7 through 16-15), reduce flushing of juvenile 
salmonids downstream (Findings 16-16 through 16-20), reduce energetic demands on fish 
(Findings 16-21 through 16-23), and increase macroinvertebrate production and food availability.  

The Copco Two bypass reach has many issues with flows. Currently only 10 cfs is released at 
Copco 2 Dam. The Department of the Interior has stated: “of all river reaches impacted by the 
Project, the Copco 2 Bypassed Reach is the most strongly affected.” (Department of Interior 10(j) 
Recommendations, p. D-24). Alternative Fishway Prescription, p. 3. This analysis should have a 
discussion of flows in this reach, and should recommend flows that would be protective of water 
quality and cold water fisheries beneficial uses.  

Bypass operation below J.C. Boyle and Copco Dams deprives the diverted water from a turbulent 
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journey down the river that would help break down organic matter and phytoplankton. Nitrogen and 
phosphorus are more easily removed in downstream reaches when they are in inorganic form 
(ammonia and nitrate for nitrogen; orthophosphorus for phosphorus) than when they are bound up 
in organic matter. The longer it takes for the organic matter to become mineralized into inorganic 
nutrients, the further downstream those nutrients will travel before being removed from the water 
column. Thus, the bypass operations delay the natural improvements in water quality that occur as 
the Klamath River flows downstream from Keno Dam. Instead of disclosing and addressing these 
facts, PacifiCorp claims that the project improves water quality, which is actually a result of many 
cold water springs in this reach. The dilutive and cooling impact from these springs and cold water 
tributaries in the J.C. Boyle to Copco reaches would have a more significant positive effect with 
dam removal.  

The EIR must analyze how climate change will affect water quality conditions, energy 
production and project operations and economics. 
  
Recent studies published in the journal Nature discussed the fact that climate change is already 
taking a toll on energy production through lower flows and lesser cooling ability. (See 
http://www.nature.com/nclimate/journal/v2/n9/full/nclimate1546.html).Other recent studies 
demonstrate that dams impact climate change through the production of methane. Methane 
production is an issue in the Klamath reservoirs. Low flow and water warming in the Klamath River 
also appear to be a direct result of climate change. The EIR should analyze how the need to meet 
water quality standards will affect energy production in a warming environment. The EIR and the 
Certification must account for whether or how a relicensed project would meet water quality 
standards and the standards outlined in Basin Plan in a warmer world. The EIR must also account 
for the likely reduction in project energy production under climate change. 

The EIR must account for, analyze and support the Thermal Refugia Protection Policy of the 
Klamath River TMDL.  

The reaches of the Klamath River that are within the project area take in many springs and creeks 
that could provide vital refugia for migrating salmon and other anadromous fish species if the dams 
were not in place. These refugia could also provide needed cold water for migrating fish if fish 
ladders are put in with the dams remaining in place. The EIR should analyze the impacts of the 
dams to these potential refugia, how these refugia would benefit fish if dams were removed, and 
how the Thermal Refugia Protection Policy of the Klamath River TMDL applies to these potential 
refugia.   

“The Thermal Refugia Protection Policy provides enhanced protection of thermal refugia along the 
mainstem Klamath River and in the lower Scott River. Thermal refugia are typically identified as 
areas of cool water created by inflowing tributaries, springs, seeps, upwelling hyporheic flow, 
and/or groundwater in an otherwise warm stream channel offering refuge habitat to cold-water fish 
and other cold water aquatic species.” (Action Plan for the Klamath River Total Maximum Daily 
Loads, April, 2010 pg. 4-9 Hereinafter, TMDL Action Plan) 

“Regional Water Board staff shall place heightened scrutiny on permits and 401 water quality 
certifications for activities that have the potential to impact the function of thermal refugia”. 
(Ibid.pg.4-11) 
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The EIR needs to analyze the water temperature increases caused by discharges from the Iron 
Gate Hatchery and the resulting impacts to salmon  

The TMDL Action Plan states: “The Iron Gate Fish Hatchery is the one point-source heat load in 
the Klamath River watershed. The interstate water quality objective for temperature prohibits the 
discharge of thermal waste to the Klamath River, and therefore the waste load allocation for Iron 
Gate Hatchery is set to zero, as monthly average temperatures.” (TMDL Action Plan, p4-3) 

The same document further describes how the cold water pool in the Iron Gate reservoir is needed 
to support the Iron Gate hatchery. This support reduces the cold water that is available to manage 
water temperature in the Klamath River downstream of Iron Gate Dam. The EIR needs to disclose 
and evaluate thermal loading of water as it passes through the hatchery, as well as the impact of the 
hatchery on cold water fisheries and fish disease dynamics. The EIR should also address thermal 
benefits of the hatchery going offline if dams are removed.  

The EIR must disclose and analyze the effects of the project on spring-run Chinook salmon 
and on fish species composition in the Klamath River.  

The EIR should analyze how dam operations, including hatchery operations, have impacted spring-
run Chinook salmon and salmon composition in the Klamath River, and how effective dam removal 
and other alternatives would be in reducing or eliminating these impacts.  
 
In its Application, PacifiCorp rarely mentions impacts to fish species composition from the dams 
and associated water quality conditions, hatchery operations and blockage of fish passage. No 
species has been more impacted by the dams’ operations then spring-run Chinook: the operation of 
the dams has reduced their habitat and numbers substantially. Changes in species composition of 
fish in the river, especially the reduced numbers of spring-run Chinook, have greatly impacted 
beneficial uses. Hatchery production has not fulfilled promises to replace impacted populations. 
Dam removal is the best option to recover this species.  
 
The EIR should disclose and analyze the economic impacts of project on commercial and 
recreational salmon fisheries and on recreational steelhead fisheries, and evaluate the 
economic benefits of fisheries restoration. 

The EIR should disclose and analyze the economic impacts of the project in diminishing fisheries in 
the Klamath River. It should also disclose and analyze project impacts on commercial salmon 
fishing in the Klamath Management Zone in the ocean and on from lost recreational fishing 
opportunities in the Klamath and Trinity rivers. These analyses should consider loss of species 
abundance, changes in run timing, and lost opportunities due to nuisance toxic algae blooms.  
 
The economic analysis in the FERC FEIS mainly focuses on energy production and is therefore not 
applicable for this analysis. There is a wealth of studies on this issue that were produced during the 
FERC and KBRA settlement process. These documents need to be used in the analysis and weighed 
against power production for a true economic analysis of the Public Trust. We incorporate by 
reference the comments of the Pacific Coast Federation of Fishermen’s Association on economic 
impacts. 
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The EIR should disclose and analyze Klamath River water quality and project impacts on 
water quality (overview). 
 
PacifiCorp’s reservoirs in the Klamath River become stagnant and warm, creating temperature, 
dissolved oxygen, toxic algae and fish disease problems that cannot be mitigated if the dams are left 
in place. The reservoirs also greatly impact the flow regime of the river by reducing flow and by 
ramping. The reservoirs block vital sediment recruitment and fish passage for salmon.  
 
Rather than directly disclose and analyze these issues and possible mitigations, PacifiCorp’s 
Application denies impacts and repeatedly blames conditions of Upper Klamath Lake for the water 
quality impairments in the river. PacifiCorp also takes credit for natural cooling and oxygenating 
processes that the dams actually partially impede, such as cold water spring input in the J.C. Boyle 
reach of the river. The SWRCB should fully disclose and analyze these impacts, and require 
mitigation.  
  
Upper Klamath Lake has major water quality issues.  However, impounding this water and every 
tributary for an additional 64 miles downstream makes water quality conditions much worse and 
slows the natural recovery of water quality. PacifiCorp states the reservoirs act as nutrient sinks.  
However water quality is actually the most improved in the free flowing sections of river and where 
cold water tributaries enter the system unimpeded.  
 
Water quality data and the TMDL analysis that are not included in PacifiCorp’s Application show 
that dissolved oxygen concentrations are regularly too low to comply with Basin Plan dissolved 
oxygen objectives. (See more detailed discussion below). Water temperature conditions regularly 
exceed temperature thresholds protective of salmonids. Thermal lag slows cooling in the river so 
that these conditions have a much greater impact on salmon in the fall. Low dissolved oxygen 
concentrations and elevated water temperatures in the Klamath River, its tributaries, Copco1 and 
Copco 2, and Iron Gate Reservoirs, and seasonal algae blooms have resulted in degraded water 
quality conditions that impair designated beneficial uses. An analysis of these impairments and how 
beneficial users are impacted under all alternatives and mitigations should be included under all 
proposed alternatives. 

The project impairs the following designated beneficial uses: cold freshwater habitat (COLD); rare, 
threatened, and endangered species (RARE); migration of aquatic organisms (MIGR); spawning, 
reproduction, and/or early development of fish (SPWN); commercial and sport fishing (COMM); 
Native American cultural use (CUL); subsistence fishing (FISH); and contact and non-contact water 
recreation (REC-1 and REC-2).  

The designated beneficial uses associated with the cold freshwater salmonid fishery (COMM, 
COLD, RARE, MIGR, and SPWN) and Native American cultural use and subsistence fishing (CUL 
and FISH) are interrelated and are the designated beneficial uses most sensitive to the water quality 
impairments of the Klamath River. Important species in the Klamath River watershed include Coho 
and Chinook salmon, trout, green sturgeon, eulachon, and Pacific lamprey. (TMDL Action Plan, 
pgs. 4-1 and 4-2)  

The EIR should disclose and analyze the impacts of project reservoirs on water temperature.  
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The TMDL Action Plan states: 

The Klamath River Temperature TMDL for California relies on an implicit margin of safety. 
The intrastate water quality objective for temperature allows for temperature increases of up 
to 5°F if beneficial uses of water are not adversely affected. For much of the year the 
instream temperature of the Klamath River is too hot to accommodate more heat loading 
without beneficial uses of water being adversely affected. There are periods in the winter 
and spring months, however, when temperature increases of up to 5°F may occur without 
beneficial uses of water being adversely affected. The timing of those periods changes from 
year to year and is difficult to predict. Therefore, this TMDL takes a conservative approach, 
allocating no temperature increases year-round. This conservative approach constitutes an 
implicit margin of safety.  (TMDL Action Plan, p. 4-4) 

Temperature is a major issue in the Certification process and in the related Klamath River 
Temperature TMDL. PacifiCorp inaccurately states in its Application that there are no temperature 
violations from its reservoirs because the Basin Plan allows for a 5°F increase over background, and 
it considers background to be the current degraded conditions.  
 
Any temperature increases are a violation of the Klamath River TMDL, and the TMDL and FERC 
analysis both establish that background conditions are pre-dam conditions. The Application also has 
no evaluation of the cumulative impacts of extreme drought conditions when coupled with project 
operations. The EIR must evaluate TMDL compliance under all the alternatives. 
 
Temperature is also a major issue in the reintroduction process for fisheries above the Iron Gate 
Dam, along with current conditions for salmon: both should be analyzed in the EIR. Temperature 
impacts or benefits should be analyzed for all alternatives. PacifiCorp’s Application denies or 
ignores project impacts on the Klamath River water temperature. For instance, though the 
Application discloses the fact that the reservoirs cause significant thermal lag, it proposes no 
mitigation to address this issue and suggests that the condition does not impact fish. Other 
temperature impacts are not even mentioned, though five out of seven of heat loads described in the 
Klamath TMDL are directly related to, or exacerbated by, the presence of these dams. These loads 
include: 
 

1.   Conditions of Klamath River water crossing the Oregon-California border (Stateline) (Keno 
reservoir, in Oregon especially is a major factor in this source)  

2.   Thermal discharges from Copco 2 and Iron Gate Reservoirs,  
3.   The impoundment of water in the Copco 1, Copco 2, and Iron Gate Reservoirs, 
4.   Temperature effects of Iron Gate Hatchery, and  
5.   Excess solar radiation.  

The TMDL allocations for temperature increases for the Klamath impoundments, and for receiving 
water at the state line, both which are subject to this application, is zero. However, PacifiCorp’s 
Application continually relies on a standard that allows up to a 5° Fahrenheit (2.8° Celsius) increase 
above background. Even with that incorrect assumption, project operations still violate temperature 
standards. The Application states: “During occasional brief periods in the fall from about mid-
September to mid-November, the temperature can exceed the objective by about 0.1 to 1.5°C.” (p. 
5-83) Using the correct standard (TMDL allocation of zero), the exceedance is 2.9°C to 4.3°C.  
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Thermal lag and stratification impacts from reservoir releases of warm and polluted water are 
harmful to fish. Temperature increases from the reservoirs impact the river over many more river 
miles during dry times of year than the Application discloses. The EIR should analyze how thermal 
lag and stratification impact temperatures and salmon.  

During the summer, the majority of the water coming into the Klamath River is from reservoir 
releases until cold water tributaries begin to enter the river near Happy Camp. Tributaries between 
the reservoirs and Happy Camp, such as the Shasta and Scott River, have very low flows during dry 
times of year. Therefore, during critical times of year, temperature impacts from Iron Gate 
Reservoir have an even larger negative effect on cold water fisheries in the reach between Iron Gate 
Dam and Clear Creek than the Application suggests. The EIR should carefully analyze the project’s 
thermal impacts in this reach.  

The impoundment and warming of the cold water tributaries between Keno Reservoir and Iron Gate 
dam also has a major impact on water quality. This area of river transitions between snowmelt-
dependent and spring-fed tributaries, and would have a much more significant cooling effect on the 
river absent the dams.  

The EIR should disclose and analyze the impacts of project reservoirs on dissolved oxygen, 
and should evaluate the effects of oxygen impairment both in reservoirs and in the Klamath 
River. 

The TMDL Action Plan states: 

“Achievement of the nutrient and organic matter allocations at Stateline and the tributary 
nutrient and organic matter allocations will not result in compliance with the DO and 
temperature load allocations within Copco 1, Copco 2, and Iron Gate Reservoirs during 
periods of thermal stratification. Therefore, additional dissolved oxygen load allocations are 
assigned to the reservoirs for the period of May through October to ensure compliance with 
the SSOs for DO and temperature objectives within the reservoirs, and ensure support of the 
cold freshwater habitat (COLD) beneficial use.” (TMDL Action Plan, p. 4-5) 

The Application incorrectly relies on upriver TMDL nutrient actions and unspecified mitigations in 
the Reservoir Management Plan to combat in-reservoir dissolved oxygen (DO) impairments. Keno 
Reservoir, the Copco reservoirs, Iron Gate Reservoir, and Iron Gate Hatchery are all listed as 
dissolved oxygen impairment sources in the Klamath River TMDL’s. The reservoirs and hatchery 
are the only source of dissolved oxygen impairment in the mainstem Klamath located in California. 
Dissolved oxygen levels are near saturation when they enter the Copco reservoir reach. The EIR 
should compare each alternative to evaluate how well it will meet TMDL loads and other water 
quality standards and objectives related to DO. DO has a significant impact on migrating salmonids 
throughout the Klamath system. The Application addresses DO only in Iron Gate Reservoir, not the 
other dams. Moreover, the Application proposes dissolved oxygen mitigation measures as part of 
the Reservoir Management Plan that are largely untested and theoretical, and that do not include an 
analysis of cost. 

The Application states:  

From mid-summer through mid-fall, the dissolved oxygen levels in the releases to the river 
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from Iron Gate reservoir are typically more variable, ranging both above and below 
saturation, with minimum values in late September to early October (Figure 5.2-5). The 
more variable and lower dissolved oxygen conditions in the August-October period reflect: 
(1) the production and respiration effects from algae blooms at this time; and (2) the increase 
in subsaturated conditions that occur in deeper waters of Iron Gate reservoir during this 
period that can at times be entrained into the powerhouse intake. (Application, p. 5-59) 

While there is some seasonal impairment in the Klamath River downstream of Iron Gate Dam due 
to the release of reservoir water with low dissolved oxygen levels, it is likely that the greatest 
impact of DO impairment in both reservoir and river stems from development of toxic algae in 
conditions of dissolved oxygen impairment. The EIR should pay particular attention to this 
phenomenon, as discussed further below. 

Dissolved oxygen mitigation measures as proposed as part of the Reservoir Management Plan are 
largely untested and theoretical, and do not include an analysis of cost. The EIR needs to include 
actual proven and concrete mitigation measures that will meet TMDL loads and water quality 
standards for DO throughout the year.  

The EIR should disclose and analyze the impacts of project reservoirs and operations on fish 
pathogens and disease. 

The FERC FEIS states: 

The Klamath Hydroelectric Project has likely contributed to conditions that foster disease 
losses in the lower Klamath River by (1) increasing the density of spawning adult fall 
Chinook salmon downstream of Iron Gate Dam; (2) promoting the development of attached 
algae beds that provide favorable habitat for the polychaete alternate host for C. shasta and 
P. minibicornis; and (3) contributing to water quality conditions that increase the stress level 
of juvenile and adult migrants and increase their susceptibility to disease. (FERC FEIS, p. 
3.309)  

The EIR should analyze how each alternative will affect water quality conditions that increase the 
stress level of juvenile and adult migrants and increase their susceptibility to disease, and how they 
impact the attached algae that provide for polychaete worms. We believe this analysis will show 
that dam removal alternatives would combat juvenile fish disease issues and also greatly reduce 
adult fish disease issues in the Klamath River.  
 
Elevated water temperatures in the Klamath River not only encourage algae blooms, but also 
encourage warm-water parasites like Ceratomyxa shasta and Parvicapsula minibicornis, which are 
fatal to many juvenile salmon, resulting in the mortality equivalent of a major fish kill nearly every 
year. Currently these diseases result in high rates of juvenile salmonid mortality. In years of extreme 
drought such as 2015, up to 90% of juvenile salmon have contracted the C. shasta virus. 

Ceratomyxa shasta and Parvicapsula minibicornis are both virulent warm-water parasites that are 
simply more active in the warmer river waters that now occur every summer for longer periods than 
historically occurred. Juvenile fish are especially vulnerable to these virulent pathogens. When 
juvenile salmonids contract either of these virulent fish diseases, it is frequently fatal, even more so 
when juvenile fish (as is all too common) contract both.  
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Rapidly moving gravel naturally cleans the river bed of algae, and thus reduces the growth and 
prevalence of the algal species that harbor (and are the major food sources) for the polychaete worm 
Manayunkia speciosa that is the disease vector for Ceratomyxa shasta. The P. minibicornis 
pathogen has a similar complex lifecycle.  

Warm water and low dissolved oxygen are also major factors that cause fish diseases in the adult 
run of salmon. Adult fish disease issues have been rampant in the Klamath River in the majority of 
the last ten years due to low flows and warm water. This has led to many emergency actions such as 
the release of cold water from the Trinity River. Studies prove that water quality conditions are the 
most important factor in avoiding fish diseases in adult salmon.  

We incorporate by reference the technical comments on fish diseases of the Klamath Tribal Water 
Quality Consortium, Dr. Joshua Strange and the Yurok Tribe. 

The EIR should disclose and analyze the impacts of project reservoirs and operations on toxic 
algae. 

Microcystin is a 303(d) listed impairment for the Klamath River. This toxin is dangerous not only 
for humans but all for all wildlife, stock animals and pets that utilize the Klamath River. The Iron 
Gate and Copco reservoirs create this algae and release Microcystis aeruginos, and its associated 
toxin Microcystin from Iron Gate Dam, which in turn pollutes the entire river, including the estuary, 
for several weeks a year. This has a huge economic, subsistence and cultural impact on the people 
that live on, or rely on, the Klamath River. This should be disclosed and addressed as part of the 
EIR. Despite numerous studies and ten years of data showing toxic algae levels are the highest in 
the world, PacifiCorp still calls the impairment common, and its Application dismisses its part in 
causing this nuisance. Even without studies, the people on the reservoirs and rivers can see that the 
foul-smelling bright green water is a dangerous nuisance.  

Documents from numerous sources are emphatic about the prevalence of microcystis and other 
toxic algae in the Klamath system. These documents point out the central role of project reservoirs 
in promoting the presence of these organisms, and the severity of their impacts. 

For example, a North Coast RWQCB staff report for the Klamath River TMDL found: 

The primary impact of the reservoirs as a source area (aside from temperature impacts 
already described) is their role in creating biostimulatory conditions leading to high levels of 
chlorophyll-a and blue-green algae (including microcystin), and the oxygen deficits found in 
the hypolimnion during the summer months.” (North Coast RWQCB March 2010 4-26 Staff 
Report for the Klamath River TMDLs, the Klamath River Site Specific Dissolved Oxygen 
Objective, and the Klamath and Lost River Implementation Plans, . pgs. 4-26 and 4-
27Available at: 
http://www.waterboards.ca.gov/northcoast/water_issues/programs/tmdls/klamath_river/1009
27/staff_report/05_Ch4_Pollutant_Source_Analysis.pdf) 

 
The same report notes: 
 

Chlorophyll-a and blue-green algal related targets are achieved above the reservoirs but not 
within the reservoirs, thus the slower and warmer waters in the reservoir reaches are the 
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cause of these impairments. These conditions are demonstrated previously in Section 2.4 of 
this document. (Ibid, p. 4-26) 

  
The previously cited 2011 Klamath Water Quality Assessment found:  

Of the many factors that may influence these blooms, the removal of the lacustrine 
(reservoir) environments behind the dams is likely to have the most pronounced influence. 
Removal of the reservoirs would eliminate optimal habitats for the growth and proliferation 
of toxigenic nuisance algal species such as Microcystis aeruginosa. (Assessment of Long 
Term Water Quality Changes for the Klamath River Basin Resulting from KHSA, KBRA, 
and TMDL and NPS Reduction Programs, August 2011, p. 13). 

Still another independent report found: 
 
The results of the 2005-2008 sampling program demonstrated widespread and high 
abundance of toxigenic MSAE blooms in Copco and Iron Gate reservoirs and in the 
Klamath River downstream, exceeding World Health Organization Moderate Probability of 
Adverse Health Effect Levels (WHO MPHAEL) for both cell density and toxin by 10 to 
over 1000 times. Although both cell density and toxin data indicated that MSAE cells and 
microcystin were either not detectable or detected at very low levels in the Klamath River 
directly above the reservoirs, levels of both parameters increased directly below the 
reservoirs in all years. In addition, bioaccumulation studies undertaken in 2007 and 2008 
showed accumulation of microcystin toxin in muscle and/or liver tissues of yellow perch, 
hatchery salmon, and freshwater mussels (Mekebri et al. 2009; Kann 2008; Kanz 2008). 
Microcystin levels in biota exceeded public health threshold values for safe consumption 
(Kann 2008; OEHHA 2008)” (2009 Toxic Cyanobacteria Summary June 2010 Aquatic 
Ecosystem Sciences LLC, p. 5. Available at: 
http://www.klamathwaterquality.com/documents/kann_et_al_2010_Karuk_Public_Health_C
yano_2009_Report_6-30-10.pdf ) 

 
The same report noted: “These blooms were associated with high levels of microcystin, a potent 
hepatotoxin capable of causing chronic liver damage and acting as a tumor promoter.” (Ibid, p. 5)  
 
This report concludes: 

“Overall MSAE and microcystin levels increased from July through September with a 
decline occurring in mid August (Figure 3). On 9/28 CRCC had a microcystin concentration 
of 36,000 µg/L and CRMC had a microcystin concentration of 73,000 µg/L, both exceeding 
the public health TDI by 10,000x (Figure 3). The 73,000 µg/L microcystin level is the 
highest observed for these systems to date, and represents maximum world-wide 
observations.” (Ibid, p. 12)  
  

PacifiCorp blames upriver water quality impacts for this impairment, and claims that it does not 
diminish recreation (Application Page 5-6). As mitigations for these water quality violations 
PacifiCorp proposes the Reservoir Management Plan, which includes no concrete actions and 
instead proposes more studies and planning. This plan relies on actions that have proven ineffective 
over the past eight years of interim measures and on potentially dangerous actions such as use of 
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algaecides, which could actually add to the problem by releasing algal toxins. 

The EIR should diligently review available information, and carefully analyze all alternatives and 
their impacts in producing toxic algae. The EIR must find any proposed mitigations for reservoir 
management meant to mitigate for toxic algal production to be proven effective. The EIR should 
also include an economic analysis both of the costs of mitigation and the costs of the unmitigated 
impairment. If toxic algae impacts can not be mitigated a final permit should require dam removal.  

The EIR should disclose and analyze the impacts of project reservoirs and operations on 
nutrient loading. 
 The EIR should evaluate the claim that project reservoirs are aiding water quality by retaining 
nutrients. As stated above, while it is may be true that the Klamath reservoirs do retain some 
nutrients, analysis will likely show that this nutrient retention does not actually aid the river in the 
way that natural conditions would through dilution, scour, and impacts on periphyton growth and 
thus fish disease. The dams actually change nutrient dynamics in way the is harmful to beneficial 
uses within the Klamath. Furthermore, nutrients can be transferred from sediment on the bottom of 
reservoirs and releases in water column under high wind conditions, or times of high Ph values, and 
blue green algae can release high nitrogen releases.  
 
Klamath River TMDL’s identifies several ways other ways in which the nutrient capture dynamic 
impact the Klamath River.  These are: 
  

•   The effect of retaining the nutrients within the reservoirs with respect to  
             contributions to the nuisance algal conditions in the reservoirs. 

•   The net retention of nutrients within the reservoirs can be substantial -rich conditions 
downstream of Iron Gate Dam. 

•   It is clear that the reservoirs spread out event-driven spikes of nutrient loads. However, this 
is not necessarily a good thing in regard to algal response in the lower river. Without the 
impoundments, some of the nutrient load would move in event-driven pulses, and a good 
portion of such loads would flush through the system without elevating concentrations for 
long enough or at an appropriate time of year to promote elevated periphyton growth.”  

 
(North Coast RWQCB March 2010 4-26 Staff Report for the Klamath River TMDLs, the Klamath 
River Site Specific Dissolved Oxygen Objective, and the Klamath and Lost River Implementation 
Plans, ibid, p. 4-26)  
 
Conclusion 
 
In summary, we request that the EIR include the issues we have discussed in these comments, and 
that it meet our requests for disclosure and analysis.  
 
Overall, we request the draft EIR for this project include alternatives that evaluate the removal of 
four or five dams as the preferred alternative, that the Reservoir Management Plan be deemed as 
insufficient mitigation, and that unless the final Certification includes such includes dam removal, 
that Certification be denied.  
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Thank you for the opportunity to comment on scoping for the Environmental Impact Report (EIR) 
for the issuance of a Water Quality Certification for the Relicensing of the Klamath Hydroelectric 
Project (FERC No. 2082).  
 
Respectfully submitted,  

 
Regina Chichizola  
California Water Impact Network and  
Save the Klamath-Trinity Salmon  
P.O. Box 142 Orleans, CA 95556 
klamathrights@gmail.com 
 

 
Carolee Krieger, President and Executive 
Director 
California Water Impact Network 
808 Romero Canyon Road 
Santa Barbara, CA 93108 
E-mail: caroleekrieger7@gmail.com   

 
 
Bill Jennings, Chairman 
California Sportfishing Protection Alliance 
3536 Rainier Avenue 
Stockton, CA 95204 
(209) 464-5067 
deltakeep@me.com  

 
 
 
__________________________ 
Chris Shutes 
FERC Projects Director 
California Sportfishing Protection Alliance 
1608 Francisco St., Berkeley, CA 94703 
(510) 421-2405 
blancapaloma@msn.com 

 
Barbara Vlamis, Executive Director 
AquAlliance  
P.O. Box 4024 
Chico, CA 95927 
(530) 895-9420 
barbarav@aqualliance.net  

 
Larry Glass, Board President  
Northcoast Environmental Center 
PO Box 4269 
Arcata, CA 95518 
 

 
Larry Glass, Board President 
SAFE Safe Alternatives for our Forest 
Environment 
PO Box 1510 
Hayfork, CA 96041 
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January 31, 2017 

State Water Resources Control Board 
Mr. Parker Thaler 
PO Box 2000 
Sacramento, CA 95812-2000 
 
Re: KRRC Clean Water Scoping Hearing 
 Klamath Dams, California 
 
 
Dear Mr. Thaler and Members of CA Water Board, 

1. On December 22, 2016 the DWR determined to produce an EIS regarding Klamath Dams removals, 

the largest proposed dam removal project in the world.  Those most regionally affected were not 

made aware of that determination until January 6th, with DWR announcing the single locally 

scheduled 2 hour long ‘public scoping meeting’ and stating no assurance of even a single DWR Board 

Member in attendance.  Even that announced meeting was cancelled on the morning it was to be held 

and, only after much local protest, was later scheduled for Thursday, January 26nd, with a comment 

period ending February 1st.  Considering the time frame and given the selective conditions of ‘review’, 

apparently the DWR is simply going through the perfunctory motions of a mandatory ‘process’ to 

expedite a predetermined conclusion facilitating a predefined agenda.   Given the time frame, it is not 

physically feasible for the Board to reasonably review and consider all applicable references. 

2. The ‘Lower Klamath Project’ does not yet officially exist.  It is an inappropriate name attached to an 

as yet FERC unapproved proposal from a non-representative special interest  private ‘corporation’ 

intending to utilize public funds to destroy unrepresented public/private assets without proven 

qualifications, mitigations, assurances, justification, or accountability.  Even the ‘Project’ name is 

ludicrous since the dams are located in the extreme ‘environmental unit’ upper reaches of the 

Klamath River, apparently in an attempt to convey a fabricated image of greater applicability and 

effectiveness for the river than is historically or environmentally supportable. 

3. Despite that official recognition of the Klamath River Renewal Corporation (KRRC) by the Federal 

Energy Regulatory Commission (FERC) has yet to take place, for a ‘Project’ that does not exist, for a 

‘private’ Corporation with questionable legal authority to even act as an applicant, the DWR has 

mysteriously self-initiated the use of public funds to produce a preemptory and expedited EIR.  Dam 

removals are NOT a part of the existing PacifiCorp licensed Project (2028).  Any intent by DWR to 

produce an EIS under a ‘new’ project regarding Klamath dams removals should NOT be initiated 

UNTIL such time as FERC’s full vetting establishing the authority, ability, and privately funded 

financial capacity of the KRRC to fully carry out all potential imposed requirements, mitigations, and 

responsibilities involved. 

4. Only after FERC approves the submitter’s standing, subject to the same requirements as any other 

applications made by and at the expense of that private entity, should FERC designate a provisional 

Project number.  If FERC is then to consider the largest dams removal ‘Project’ in the world, it MUST 

perform a complete NEPA EIS relative to removals.  That EIS must encompass all current data, 
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alternatives, and options to removals, which were unavailable to previous EIS’s and which EIS’s at 

the time were predicated upon conditions and mitigations that no longer exist and/or are no longer 

assured.  Therefore, FERC CANNOT utilize the prior EIS assessments predicated on conditions which 

are inapplicable to the present proposed Project and MUST perform a current NEPA EIS inclusive of 

ALL current impacts, alternatives, data, cost effectiveness, and consequential losses.   Only after that 

NEPA EIS can DWR reasonably carry forward with any proposed DWR EIS.  Since that EIS relates to 

the complete destruction of public/private resources utilizing public funds affecting the 

unrepresented lives, environment, and safety of the majority most affected and in opposition to dam 

removals and environmental degradation, any such EIS MUST be holistically comprehensive and 

require mitigations and protections for ALL affected environmental, economic, and social ‘beneficial 

use impacts’ encompassed.  If FERC fulfills its responsibility to produce an inclusive NEPA EIS, then 

the DWR EIS must also include ALL environmental impacts and required cost assessed KRRC 

mitigations for those consequential  ‘beneficial use’ damages potentially incurred as would be 

expected from any other private Project applicant.   According to KRRC and ‘amended’ KHSA public 

statements, the ‘amended’ KHSA is a joint bi-state agreement regarding and affecting the entire 

Klamath watershed.  DWR cannot have it both ways, citing inclusive assessment while restricting the 

‘considered requirements’ below the interstate border, effectively dismissing the incoming water 

quality conditions and limiting potentials both natural and resultant from ‘Project’ actions occurring 

in Oregon.  DWR cannot reasonably evaluate potential impacts or percentage benefits from dam 

removals if not incorporating both the naturally occurring and Oregon portion of proposed impacts.   

Since DWR states it cannot consider comprehensive water quality and beneficial use impacts except 

for those actions and impacts occurring within California, then the proposed Project review and 

oversight MUST instead fall to a NEPA EIS for compliance and impacts in entirety to be incorporated 

under both the FERC EIS defined options and alternatives and any conditionally dependent 

subsequently performed DWR EIS. 

5. It is irrefutable that the DWR Board and its directives have a pre-determined objective of Klamath 

Dams removals.  Even the ‘Notice of Preparation (NOP) bears the quote that “The EIR will be 

prepared to support consideration of the Klamath River Renewal Corporation’s (KRRC) LKP 

application for water quality certification” (emphasis added).  In spite of the official greatly exceeded 

supermajority of the most affected voters in opposition to Klamath Dams removals, the DWR Board 

has relentlessly proceeded with the gubernatorial directives demanding all Agencies comply with 

Klamath Dams removals (Water Crisis Plan).  A board appointed by the governor, which is incumbent 

to carry out the unilateral policy directives of the governor, and is given the subjective authority to 

codify regulatory policies executing such directives, including the self-authorized unaccountable 

ability to sanction overt environmental and regional destruction disallowed under any other 

circumstances, cannot possibly be held immune from accusation of profound bias.  The DWR has 

openly endorsed and supported the KHSA/KBRA and the functionally unrelated ‘amended’ KHSA.  

The DWR’s NOP political tactic citing their not ‘signing’ the agreements, in order to convey an image 

of independent non-bias is not borne out by Board structure, dictated policy directives, prior policy 

oriented code revisions, or current selectively defined prejudicial actions. 

6. As earlier stated, the ‘amended’ KHSA special interest ‘agreement’ currently under consideration, 

other than for the final ‘blow and go’ removals of dams, is functionally completely disconnected from 

the previous KHSA.  The Klamath Basin Restoration Agreement (KBRA) was an intrinsic part of the 
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original KHSA.  The KBRA dams removals agenda, by its own self-appointed special interest Board 

admission, held themselves unaccountable and uncertain in their public ‘promise’ of transforming a 

historically non-conducive environment and fully ‘mitigating’ the environmental damages from dams 

removals.   For the ultimate success of which they could not and would not assure, their ‘plan’ was to 

later devise and utilize ‘adaptively managed’ as yet unknown, currently unavailable, and unfunded 

means.  Nonetheless, the presumed ‘success’ of that unaccountable KBRA ‘promise’ was incorporated 

as an ‘intrinsic part’ within the KHSA, in which the Secretary of Interior declared ‘one could not exist 

without the other’.  As a result, the Department of Interior (DOI) EIS was entirely performed under 

the prescribed assumption that ALL promised undefined KBRA transformations and ‘mitigations’ 

were already completed and successful.  With the dissolution of a KBRA no longer in existence, 

neither are the KBRA ‘mitigations’ required within the assumptions of the KHSA EIS, thereby 

rendering the KHSA EIS completely inapplicable.  With the ‘amended’ KHSA having stripped out even 

those defective and now non-existent KBRA ‘promises’ to further the bypassing of public 

representation within Congress, the ‘amended’ KHSA MUST be submitted to a comprehensive new 

EIS subject to currently created ‘amended’ KHSA terms.  As the original 2007 FERC EIS is long 

outdated and presently in error in its limiting options, alternatives, and applicable research; and as a 

federal ‘Project’ typically requires a NEPA EIS; and as FERC has officially stated its own policy 

requiring a full EIS for ALL significant Projects; a comprehensive EIS MUST be performed.  Only 

AFTER a NEPA EIS informs FERC as to the present day options, potential risks of, and alternatives to 

dams removals, would it be appropriate for DWR to produce its own EIS reviewing ‘Project’ impacts 

and mitigations insuring preservation of ALL California impacted beneficial uses. 

7. Under the KRRC intent of execution, the decisions and impacts regarding cultural sites, recreational 

facilities, ‘sufficient’ removals, consequential damages, public interests, and unrepresented private 

assets, are being ‘determined’ by an largely self-appointed agenda defined special-interest Board 

with a Bylaws-incorporated potential for each of those members to profit as a consequence of those 

decisions.  The ‘amended’ KHSA and  the ‘private’ KRRC corporation shielding from public disclosure 

the imposition of an unaccountable agenda to ‘bypass’ Congress is likely illegal on its face, at 

minimum attempting to bypass ‘public process’.   Constitutionally, it is illegal for two or more States 

to form or break a previous interstate treaty (agreement) without Congressional approval, negating 

the amended’ KHSA and KRRC’s stated premise of bypassing Congressional approval. 

8. In an attempt to circumvent the demise of the intrinsic KBRA ‘mitigations’ from the KHSA, the DWR 

seems to interpret their own opinion of the adequacy of the inherently different ‘Klamath Power and 

Facilities Agreement’ (KPFA) simply because it “expresses a commitment to continue negotiations 

regarding certain issues addressed in the KBRA” (italics added).  Since when does an ‘expressed 

commitment’ to ‘continue negotiations’ regarding ‘certain issues’ constitute a DWR determined 

adequate, definitive, and substantive ‘addressing’ of regulatory prerequisite procedures, guarantees, 

and mitigations normally necessary prior to DWR initiating and performing an EIS?  Obviously, 

except in the case of a biased participatory agenda, would DWR ever accept and initiate action at 

public expense for any such proposal from a ‘private entity’ applicant.  Under such circumstances, 

any scoping proclaimed DWR Board election to ‘determine’ that the as yet to be verified KRRC LKP 

‘adequately protects the beneficial uses throughout the entire watershed’ would fail to meet any 

reasonable legal or scientific level of credibility.  
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9.  DWR Board “consideration to support … water quality certification of the LKP”, by limiting 

themselves to only ‘consider’  an outdated 2007 FERC and inapplicable 2012 KHSA EIS, intentionally 

narrows the realm of current scenarios, evidence, research, and options in an effort to achieve a 

predefined agenda (removals).  Options and research now refuting prior limitations and assertions, 

such as recent microcystis biological life cycle understanding; the only known and now proven 

hydroelectric water storage facilities’ cost effective amelioration of naturally endemic water quality 

conditions;  the current inability to produce previously assumed ‘beneficially necessary’ mitigations; 

and the now proven failed earlier environmental assumptions and dam related impacts, now 

requires a holistic EIS inclusion and comparison of ALL impacts and  alternative options to dams 

removals.  

10. Since ALL of DWR NOP cited resultant conditions WILL occur, and more, known detrimental to 

present beneficial uses as a result of dams removals, DWR cannot merely “examine” those impacts 

and make an unaccountable, assumptive, and unmitigated ‘determination’ of acceptability based 

upon their ‘opinion’ that removals MAY EVENTUALLY be found ‘potentially beneficial’ to a limited 

selectively few ‘beneficial uses’, without adequately addressing required mitigation and 

compensation for ALL imposed KRRC associated current and future certain massive and 

unrepresented losses. 

Summary 

The DWR has no authority to preemptively self-initiate an EIS at public expense. 

The DWR is administratively unable to effect an unbiased opinion due to prevailing policy directives. 

The DWR Board is physically unable to produce an effective ‘determination’ prior to procedural 

performance of all of the following, in order:  1) FERC verification of the private special interest applicant 

and Project;  2) the KRRC’s demonstrated ability and resources of that Corporation to fully carry out, 

mitigate, and protect ALL potentially affected beneficial uses;  3) the production of a holistic NEPA EIS 

considering ALL current data, comprehensive potential impacts, alternatives, and options to dams 

removals;  4) the evaluation by FERC of the NEPA EIS as to the cost effective public benefit viability of the 

proposed Project and the KRRC’s ability to carry out, mitigate, and compensate ALL affected parties;  5) 

the resultant  FERC, NEPA EIS, and KRRC defined ‘Project’ terms, execution, and mitigations;  6) and the 

then DWR produced EIS quantifying ALL relative environmental aspects and regional impacts.  Only after 

performance of the above can the DWR Board reasonably evaluate the ‘Project’ impacts and any 

additional potential beneficial use mitigations. 

Siskiyou County Water Users 

Rex Cozzalio 

Technical Assistant to SCWUA 
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January 26, 2017 

State Water Resources Control Board 
Mr. Parker Thaler 
PO Box 2000 
Sacramento, CA 95812-2000 

RE: California Water Board 
KRRC/ Scoping Hearing 
Klamath Dams 

Dear Mr. Thaler, 
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My name is Richard Marshall and I am President of the Siskiyou County Water Users Association 
representing our organization of some 200 members as well as thousands of Siskiyou County 
citizens who indicated by voting nearly 80% their desire to keep the Klamath Dams in place. I 
would hasten to add that a recent vote in Klamath County, Oregon produced approximately the 
same result. In addition I am also a rancher in the Scott Valley. 

Mr. Thaler, nearly exactly one year ago on January 26, 2016 we met in the same room on 
practically the same subject that is a scoping session regarding water quality and the Klamath 
Dams. There was a large crowd in attendance that evening again on short notice. At that time 
we registered the same concern regard ing the seeming inability of the Water Board to properly 
notice the public regarding this most important meeting. Certainly it is important to us, if not 
to you and your associates that we participate in the process. It seems we are constantly 
finding out about these "public scoping" meetings at the last minute. Even though I am 
registered on two of the notice lists i.e. yours and the FER C. I never received notice from your 
organization and surprisingly did get notice until just prior to the proposed meeting of the 20th 
from the FERC. I don't know the rules that you follow but when I used to conduct public 
hearings it was required generally speaking to give 90 days' notice of an EIR scoping meeting so 
that the public could fully participate. I therefore question for the record the authenticity and 
legality ofthis meeting because of lack of proper public notice. 

At that meeting of Jan. 26, 2016 we were asked to submit our concerns in writing which we did, 
thinking that our questions and opinions deserved some sort of response from your 
organization who is willing to take our tax dollars and spend without reserve. However, no 
such luck as a thank you letter for our thoughts or a response to our considered opinions. 
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CEQA vs NEPA 

Our first issue with the project proposal is that this proposed project requiring an 
environmental study is not properly done by using CEQA. The Klamath River is a federally 
designated Wild and Scenic River and also qualifies under the navigable river federal waterway. 
The project as proposed impacts two states, Oregon and California. This alone demands that an 
environmental analysis concerning the destruction of the hydroelectric and associated storage 
facilities; the destruction of environmental protected fish species not the least of which 
includes the Coho Salmon and the Green Sturgeon; as well as the short and long nosed 
suckerfish; and much of the aquatic life in the river system; together with the pollution of the 
riverine system by toxic sediment demands that the EIR/ EIS be done under NEPA rules and 
prepared by the US Commerce Department and the Department of Interior. 

Furthermore, one can't study just part of the Klamath Biver system in California especially when 
it comes to sediments and pollution. One must look to the headwater source of the Klamath in 
Oregon. The production of nitrogen and microcystin which is wrongly attributed to the 
presence of the hydroelectric facilities occurs naturally and by way of the byproduct of farming 
operations and particularly the bird life in the Oregon side of the River system. The studies 
done previously by the Bureau of Reclamation make this point very clear. Among others they 
concluded that the pollution problems could be substantially reduced or even eliminated by the 
installation at Keno Dam of a water quality treatment facility. Within this same study the 
removal of the hydro facilities and storage capability will dramatically impact the ability to 
modulate the river flow especially in low water times. The BOR estimates that replacing this 
flow capability may cost upwards of Eighteen Billion dollars. 

Therefore we object strenuously to the proposed actions which absent a thorough analysis of 
the Pacific Decadal Oscillation as well as all seven reaches of the Klamath cannot determine the 
full impact of the effort to remove the hydroelectric facilities. The study should further include 
an examination ofthe impact of the destruction ofthe facilities will have on the economic well
being ofthe counties which are impacted. For example there will be an immediate destruction 
of property values particularly at Copco Lake where owners have already experienced a loss in 
value. 

Finally in this section we raise an objection to the State of California spending tax payer dollars 
to benefit a private 501 (3) c non- profit corporation the KRRC which although recently filed as a 
California Corporation came out of New York. It is bad enough that we have been forced to pay 
an electric surcharge to remove the hydro facilities for many years now against our will and 
best interest for Siskiyou County. Either KRRC or PacifiCorp should be paying for the studies to 
be submitted to the State for review, analysis and potential approval. The KRRC has not been 
recognized by either the FERC or the CPUC to carry out the proposed activity. In fact the FERC 
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raised an objection to the KRRC both filing simultaneously the license transfer from PacifiCorp 
to KRRC and filing to terminate the license and remove the hydro power facilities. 

Amended KHSA 

On April 6, 2016 after the resounding failure of the previous KBRA and KHSA agreements, which 
had been pursued for many years by the Department of Interior, State of California, State of 
Oregon and numerous agencies and NGO'S, and rejection by Congress, despite numerous 
attempts by the environmental arms of California and Oregon reconstructed the previously 
failed KHSA calling it the amended KHSA. This is the underpinning of your organizations efforts 
to legitimatize the effort to destroy the hydroelectric facilities. It is our opinion that this 
document is illegal as the Governor of California had no legislative authority to bind the State in 
a potentially disastrous project without the benefit of appropriate studies and deliberations by 
the State Legislature. In short Governor Brown had no authority to enter into an abortive 
attempt to create a Federal Interstate Compact. 

Klamath Bi State Compact 

The Klamath Basin is governed by the 1957 Compact between the States of California, Oregon 
and the Federal Government. This governing doctrine is referred to as "the law of the River". It 
is a Federal Statute enacted by both legislatures of Oregon and California and codified by the 
US Congress by Statute enacted on August 30, 1957 {71 Stat. 497}. This document arrived after 
many years of negotiation between the States and their representatives set forth the process 
for prioritization of beneficial uses of the Klamath River including the hydropower element 
which was negotiated at the time by COPCO the predecessor to PacifiCorp. The negotiating 
team included officials from both Oregon and California and the Federal government. The 
Compact is still in effect and is still the "law of the River". This magnificently versatile 
agreement arrived at by earnest and artful negotiations included a right to 60,000 acre feet of 
water to be taken from behind Iron Gate Dam and 200,000 acre feet from behind Keno Dam for 
the Butte Valley area. Amongst those at the table were members of the Siskiyou County Board 
of Supervisors under the guidance of Senator Collier. It also resulted in the development of the 
very successful fish hatchery at Iron Gate which draws cold water to stimulate the development 
of SIX MILLION FINGERLINGS {6,000,000} per year to keep the Salmon population well stocked. 
This process if the dams were destroyed would go with them. There will be no way to make up 
the difference. 

Siskiyou County Flood Control and Water Conservation District 

A unique piece of legislation flowed from the adoption ofthe Compact to the benefit of 
Siskiyou County. Through the legislative process in California Assemblywoman Pauline Davis 
authored a AB 1592 which was further codified under the California Water Code as Section 89-
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1. This unique piece of legislation blessed the County of Siskiyou with special water rights to 
govern all waters of Siskiyou County including subterranean and surface water excluding the 
water controlled by the upper basin federal project. This was intended to insure that Siskiyou 
County would be the master of its own fate to provide for development of hydropower and 
water usage to benefit industry, agriculture and domestic. Again we would postulate that this 
unique water right conferred on the County of Siskiyou by the State of California trumps the 
efforts of the Water Board. These were "quid pro quo" for the County's spearheading the 
effort to develop the Federal Interstate Klamath Compact. 

Conclusion 

We reiterate our concerns over the legitimacy of the scoping session by the Water Board first 
because the notice period was exceedingly short and begs the question of the intent of the 
board in giving such short notice to the group most impacted by the potential destruction of 
the hydro facilities i.e. Siskiyou County in which three of the four facilities to be destroyed are 
located and which has the greatest river frontage to be impacted by the release of sediment 
and opening up the prospect of flooding and resultant damage. Secondly, we object to the use 
of state funding to conduct the EIR/EIS for the benefit of a private company, the KRRC, which is 
not even recognized by either the FERC or by the CPUC. The KRRC has no demonstrated 
capability to manage such a huge undertaking and they have no significant funding. Thirdly, we 
believe that the Governor of the State of California had no authority to enter into the Amended 
KHSA as it had never been reviewed or approved by the Legislature and by signing the 
agreement he has put the State of California and the citizens of Siskiyou County at great risk 
and peril. Fourthly, the Water Board planned action violates at least three Federal laws (NEPA, 
Federal Interstate Compact, Article 1 Sec. 10 US Constitution, and Endangered Species Act) and 
two State laws (Quo Warranto, and Water Code Sec. 5900-5901). Fifth, the proposed 
objectives of the project under the KRRC are physically and scientifically unattainable. Sixth, 
most importantly the existing Interstate Federal Compact has not been dealt with by Congress 
and therefore remains the law of the river. 

Finally, we respectively demand that the Water Board respond in writing to the issues we have 
raised on or before February 15, 2017. 

Sincerely yours 

Siskiyou County Water Users 

c/Uch.a.tca cJlaldlz.ali 

Richard Marshall 
President 
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In late 2015 the KBRA. came apart at the seams as it was unable to get Congress to agree to fund 

the destruction of the Klamath Hydro facilities. Although there were some in Congress who 

were allies of the environmentalists they were held in check by those who felt that it was an 
outrageous use of funds and subjected the government to potential monumental costs in restoring 
the Klamath after the dams were gone. They also felt that removing the water storage capability 
made no sense given the drought az:1d the search for ways to conserve water. 

In early 2016 the two governors of Oregon and California both "Browns" together with 
PacifiCorp and a number of Indian Tribes and representatives of the Federal agencies of the 
Dept. of Interior and the Dept. of Commerce met with other representatives of the environmental 
organizations that comprised parties to the KHSA agreement signing an Agreement in Principal 
to amend the KHSA agreement and circumvent Congress for the sole purpose of destroying the 
Klamath Hydro Dams. This would accomplish their stated goal of destruction of the dams. 

In reviewing the revised KHSA it was clear that the strategy now would entail circumventing 

Congress by putting the process in the hands of the Federal Energy Regulatory Commission or 
FERC as it is commonly Imown. Hand in hand with this effort was to pass off the potential legal 
liability for damages to the newly created Dam Removal Entity (DRE). This would relieve the 
States, PacifiCorp and the agencies of any responsibility for the ecological damages that would 
inevitably result from the massive destruction (the largest dam removal project in the US). If a 
biological disaster ensued the burden would fall to the ratepayers and taxpayers ultimately. In 
addition the ratepayer surcharges in amount of $200 MM together with the tax payers $250 MM 
would be transferred with the dams to the D RE. Interesting to note is that those surcharges were 
actually supposed to be held in trust by PacifiCorp, meaning that the funds are those of the 

ratepayers. Also, interesting to recognize that the DREis a hastily formed California 501 3c but 
the offices are on the 42"d floor of a building in New York City in the offices of an attorney. 
Now we find out weeks later that the board of this group which is just being formed is being 
composed of some KBRA members with others not yet named. 

SCWUA is in the process of trying to establish a civil lawsuit to represent the public who have 
been disenfranchised in this process. The effort will be aimed at bringing an injunction against 
the FERC to move the matter to the EPA who has so far evaded its responsibilities with regard to 
the destruction of listed endangered species and the issue of the Clean Water Act which comes 
under both the State and Federal Water Boards. You can help by becoming a member of 
SCWUA or making a donation. Thanks for your help. 

SCWUA Board of Directors 































































































































































































































































































































































































































 
 

February 1st 2017 
 

Public Scoping of Klamath Dam Removal 401 Certification 
Comments to the California Water Board from Dr. Joshua Strange of Sweet River Sciences 
 

I am writing in support of the Water Board issuing a 401 certification for removal of the Klamath 

Hydroelectric Project as proposed. This action will provide numerous benefits to the waters of the state, 

anadromous fisheries, the river ecosystem, and river dependent communities. It will also benefit 

agricultural communities by reducing the rates of fish diseases. I recommend expanding the mitigations 

for the East and West Side projects to include additional actions and experiments to improve water 

quality in Lake Euwana/Keno Reservoir. I also encourage, as a starting point for analyses, the use of the 

2012 EIS/EIR and Secretarial Determination Report.  

I also want to emphasize the importance of dam removal for alleviating the myxosporidian diseases (C. 

shasta) that are killing excessive numbers of juvenile salmon, reducing the risk of Ich outbreaks in adult 

salmon, and removing reservoir habitat for toxic blue green algae. These three problems are serious 

with population level impacts and cannot be mitigated or solved with the dams and reservoirs in place, 

even under a scenario of successful volition fish passage.  

I also direct the Board and its team to further consider and investigate the following points: 

1) I have been actively involved with Ceratonova shasta (formerly Ceratomyxa shasta) research 
and management in the Klamath River basin since 2005. I have participated in, and been a long‐
standing member of, previous iterations of the Klamath River Disease Technical Advisory Team 
(DTAT) (e.g., Bartholomew et al. 2007) and have attended and presented at numerous Klamath 
River basin fish health workshops. I have assisted with, conducted, and led monitoring and 
research studies on infected juvenile and adult salmonids infected with C. shasta as well as the 
alternate host, the polychaete worm Manayunkia speciosa. My research experience has 
included logging extensive underwater dive hours sampling polychaete worms in the Klamath 
River between Iron Gate Dam and the Scott River as well as extensive microscopy of polychaete 
worms and both types of parasitic spores. I have authored and co‐authored multiple reports 
regarding such studies. It is my professional opinion, based on multiple and compelling lines of 
evidence, that the single biggest action that can be taken to alleviate C. shasta disease impacts 
is the removal of the four hydroelectric dams and associated reservoirs. In similar fashion, 
disease impacts will continue to get cumulatively worse in the future without dam and reservoir 
removal regardless of implementation of other potential management actions. I have served as 
an expert witness in Federal Court in litigation related to fish diseases in the Klamath basin. 

2) Dam and reservoir removal will benefit the agricultural communities in the benefit. Currently C. 
shasta disease impacts are the single biggest threat to ESA listed coho salmon in the upper 



Klamath region. This includes coho from the Scott and Shasta rivers, which suffers disease 
impacts once those fish migrate through the mainstem Klamath River. Without dam removal, 
these communities will face greater pressure to curtail diversions to mitigate disease impacts. 
Recently, the BOR is facing a court order to implement augmented flow releases in the winter 
and spring/early summer to reduce disease impacts from C. shasta, which will decrease the 
amount of water storage available in Upper Klamath Lake for diversion to agriculture. Such flows 
will be needed until dam removal occur at which time it as anticipated that augmented flows 
can decrease in frequency and magnitude. Simple state, farmers and ranchers are paying a 
steep price for the presence of the Klamath Hydroelectric project in form of increased 
regulations for ESA coho protections, while at the same time receiving no benefits in the form of 
irrigation storage, flood control, or future discounted electrical rates. These disease impacts are 
undermining restoration efforts in the Scott and Shasta rivers and the Klamath basin in general. 
These impacts will continue if the dams and reservoirs are in place even under a scenario of 
successful volition fish passage. Notably, disease impacts are not expected to shift upriver to 
Keno Dam under decommission for a variety of reasons, including that no production hatchery 
will be constructed at Keno.  

3) Recently, the FWS Arcata Field Office completed four memos summarizing current knowledge 
regarding C. shasta disease dynamics, which served as the scientific basis for a Disease 
Management Guidance Memo developed by Klamath basin tribes. The purpose of this guidance 
memo was to recommend flow based actions that could improve disease conditions until dam 
removal occurred. These underlying foundation of these recommendations is that dam removal 
is the key action to alleviate disease impacts but that increased flows are needed in the interim. 

4) In my 2012 publication on adult Chinook salmon research (Strange 2012 TAFS), I documented 
unprecedented slowed migration displayed by adult Chinook salmon in the lower Klamath River 
regardless of flows. This behavior greatly increases the risk of deadly Ich outbreaks such as 
occurred in September of 2002. I hypothesized that this behavior is most likely due to thermal 
shifts created by the Klamath hydroelectric project. Since that time, this hypotheses has been 
strengthened but ultimately can only be tested by dam removal. I predict that removal of the 
Klamath hydroelectric project will greatly reduce the risk of Ich outbreaks and the associated 
need for augmented flow releases, and conversely failure to remove the dams will lead to ever 
increasing risks of Ich outbreaks in combination with global warming.  

5) Global warming impacts to water quality in the Klamath River will be extreme and impossible to 
mitigate without dam removal. I encourage the use of the most pessimistic global warming 
scenarios in effect analyses, which I would contend will represent the scenarios most likely to 
occur in the future. 

6) Mitigation for East and West Side projects should include implementation of treatment 
wetlands in addition to feasibility analyses and pilot tests of engineered approaches to 
improving water quality and reducing temperature, inducing groundwater exchanges and 
reverse infiltration galleries.  

 
This letter is brief by necessity but please feel free to contact me for any additional details or 
information sources. 
 
Sincerely,  
 
Dr. Joshua Strange 
 

 



 
 
Mr. Parker Thaler, 
California State Water Resources Control Board 
Division of Water Rights  
Water Quality Certification Program  
P.O. Box 2000  
Sacramento, CA 95812-2000 
 
Dear Mr. Thaler, 
 
On behalf of the California and Oregon Chapters of The Nature Conservancy, we are writing to express our 
support for removal of four hydroelectric dams on the Klamath River. Dam removal is a critical part of a 
comprehensive solution to alleviate the complex water-related issues and disputes that have impacted the 
Klamath Basin for decades.  
 
The Nature Conservancy is a science-based, solution-oriented global conservation organization. We are 
guided by our mission of conserving the lands and waters upon which all life depends. We enjoy the support 
of over one million members, and are engaged in projects on the ground in all 50 states and in 70 countries 
around the world.  The Nature Conservancy has long been involved in efforts to reengineer and remove old 
dams. We will be happy to lend this expertise as you consider removal of the four hydroelectric dams on the 
Klamath River.   
 
The Klamath Basin is a priority region for the Conservancy in both Oregon and California.  Working 
collaboratively with farmers, ranchers, tribal governments and local organizations, we have invested 
extensively in the protection and restoration of native species and habitats while continuing to support the 
Klamath Basin’s working landscapes. These efforts include:  

- Using best available science to restore wetland, stream, lake and riparian habitat in Upper Klamath 
watersheds essential to native fishes and migratory birds;  

- Promoting and implementing wildlife-friendly agriculture and ranching methods in collaboration 
with landowners; 

- Working with ranchers and agencies in California to develop a ground-breaking Safe Harbor 
Agreement that offers regulatory protection to landowners who are undertaking voluntarily salmon 
restoration projects; 

- Identifying opportunities to work with landowners to increase flows into Upper Klamath Lake.    

We are committed to collaborating with you and others to develop science-based, multi-stakeholder 
solutions to restore key river functions on the Klamath River and to address the long-standing resource-
management challenges of the Klamath Basin.  

Thank you for your consideration. 

 
Jay Ziegler        Catherine Macdonald 
Director, External Affairs & Policy, California   Director, External Affairs & Policy, Oregon 



Founded in 1959, Trout Unlimited (TU) is dedicated to conserving, protecting and restoring trout and salmon, 

and their watersheds, in North America. TU has some 10,000 members in California. 

 

 
31 January, 2017 
 
 
Mr. Parker Thaler 
State Water Resources Control Board 
Division of Water Rights 
P.O. Box 2000 
Sacramento, CA 95812-2000 
Via email to: parker.thaler@waterboards.ca.gov 
 
 
Dear Mr. Thaler, 
 
This letter conveys the comments of the California Council of Trout Unlimited, and of our 
Feather River, North Bay, Redwood Empire, Sac-Sierra, El Dorado, Steinbeck Country, John 
Muir, and South Coast chapters on the State Water Board’s water quality certification permit for 
decommissioning four dams on the Klamath River. 
 
The California Council of Trout Unlimited (TU) and our California chapters strongly support the 
prompt issuance of the water quality certification permit for this purpose. 
 
The Klamath River, historically, produced the third largest runs of salmon and steelhead on the 
West Coast. But this amazing fishery has suffered for decades from a variety of problems, 
including loss of habitat and degradation of water quality related to four dams below Klamath 
Lake. For Trout Unlimited, the long effort to restore the Klamath and its legendary runs of 
salmon and steelhead is our highest priority conservation campaign in California. 
 
The revised Klamath Hydroelectric Settlement Agreement and its primary goal of restoring the 
Klamath River, and pending petitions from PacifiCorp and the Klamath River Renewal 
Corporation to decommission four dams on the Klamath below Klamath Lake, provide a rare 
opportunity to restore this river, which is so important for tribes, upper basin irrigators and 
communities, and salmon and steelhead—the most prized freshwater sport fishes in California.  
 
We understand the Water Board must prepare an Environmental Impact Report prior to issuing a 
water quality certification permit for the Federal Energy Regulatory Commission’s approval of a 
decision to decommission the four dams. A joint federal and state environmental impact analysis 
concluded in 2012 that dam removal on the Klamath is in the best interest of the public. The 
2012 EIR/EIS was based on an exhaustive set of engineering and environmental studies, which 
can be relied upon for your EIR. Since 2012, there has been no scientific analysis questioning the 
conclusions of the 2012 EIR/EIS.  
  
We strongly support restoration of the Klamath River and removal of the four dams. We urge the 
Water Board to consider the long-term beneficial impacts of dam removal as documented in the 
record, not simply the near-term adverse impacts of decommissioning.   

mailto:parker.thaler@waterboards.ca.gov


 
Trout Unlimited’s 10,000 members in California, and the many angling-based businesses that 
provide goods and services for our angling needs, depend on healthy fisheries, especially for 
iconic species such as salmon and steelhead. Removing four old, unproductive dams on the 
Klamath River is the key to restoring this fabled fishery. Consistent with the conclusions of the 
2012 EIR, and the negotiated settlements on the Klamath, we urge you to promptly issue the 
water quality certification permit for dam removal on the Klamath River, as provided for in the 
revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as soon as possible 
to authorize this action.  
 
 

s/  Cindy Noble  
Chair, California Council of Trout Unlimited 
President, Feather River Chapter of Trout Unlimited 
Portola, CA 
 
Peter Mangarella 
President, John Muir Chapter of Trout Unlimited 
Oakland, CA 

 
Eric Young 
President, North Bay Chapter of Trout Unlimited 
Marin, CA 
 
Derek Campbell 
President, Redwood Empire Chapter of Trout Unlimited 
Petaluma, CA 
 
Bill Templin 
President, Sac-Sierra Chapter of Trout Unlimited 
Carmichael, CA 
 
Bill Burden 
President, El Dorado Chapter of Trout Unlimited 
Placerville, CA 
 
Christy Fischer 
President, Steinbeck Country Chapter of Trout Unlimited 
Carmel Valley, CA 
 
Bob Blankenship 
President, South Coast Chapter of Trout Unlimited 
Long Beach, CA 
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From: Nell Scott <nscott@tu.org>

Sent: Tuesday, January 31, 2017 10:37 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Nell Scott, Trout Unlimited 
1425 Wilford Ave 
Klamath Falls, OR 97601 
nscott@tu.org 
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A world where every whale and dolphin is safe and free 
 

State Water Resources Control Board 
Division of Water Rights 
Water Quality Certification Program 
Attention: Mr. Parker Thaler (parker.thaler@waterboards.ca.gov) 
P.O. Box 2000 
Sacramento, CA 95812 
 
February 1, 2017 
 
Dear Mr. Thaler, 
 
Whale and Dolphin Conservation (WDC) is the leading global charity dedicated to the conservation and protection of 
whales, dolphins, and their habitats worldwide.  We are writing to request that the California State Water Resources 
Control Board (Water Board) fully consider dam removal in their Environmental Impact Report (EIR) and subsequently 
issue a water quality certification in time for the Federal Energy Regulatory Commission (FERC) to approve dam removal 
by 2020 to prevent the extinction of critically endangered Southern Resident orca population.  This unique community is 
the only Resident orca population to utilize the California Current ecosystem and is one of the most endangered marine 
mammal populations living in US waters1. 
 
Added to the Endangered Species List in 2005 with 88 members, the Southern Resident  orcas now have just 78 
individuals in the population2.  This unique orca community is threatened by prey depletion, toxic contamination, and 
vessel impacts including noise and harassment.  Due to their small population size, they are also at risk from disease 
outbreak or oil spill, both of which have the potential to affect the entire population.  The threats facing this fragile 
population operate in a synergistic manner, and thus recovery efforts must encompass the sum effects of these threats.  
The Southern Residents are currently living on the brink of extinction, and they are in dire need of meaningful, science-
based recovery efforts for the whales, Chinook salmon, and their habitats to prevent this orca community from being lost 
forever. 
 
As part of the fish-obligate ecotype of orcas, the Southern Residents prefer salmon and are particularly reliant on Chinook 
salmon, which can comprise up to 80% of their diet3.  Prey depletion is recognized as the top threat to this small 
population, and ensuring a reliable and abundant food supply is a priority in recovery efforts for the Southern Resident 
orcas.  Chinook abundance has impacted their survival and recovery 4, and the ecosystem recovery of rivers on the west 
coast – including the Klamath – is necessary to restore salmon populations and help ensure the long-term survival of the 
Southern Resident orcas (Figure 1). 

                                                 
1
 Krahn, M.M. et al. 2004.  2004 status review of southern resident kil ler whales (Orcinus orca) under the 

Endangered Species Act. NOAA Technical Memorandum NMFS-NWFSC-62, U.S. Department of Commerce, Seattle, 
Washington; Reynolds, J.E. H. Marsh & T.J. Ragen. 2009. Marine Mammal Conservation. Endangered Species 
Research. 7. Pp23-28. 
2
 ESA listing rule for Southern Residents 70 FR 69903 (11/18/2005); population census data from Center for Whale 

Research. 
3
 Ford M.J et al. 2016.  Estimation of a Kil ler Whale (Orcinus orca) Population’s Diet Using Sequencing Analysis of 

DNA from Feces. PLoS ONE 11(1): e0144956 doi:10.1371/journal.pone.0144956; Hanson, M.B. et al. 2010. Species 

and stock identification of prey consumed by endangered southern resident kil ler whales in their summer range." 
Endangered Species Research, 11(1):69-82. 
4
 Ford, J.K.B et al. 2005. Linking prey and population dynamics: Did food limitation cause recent 

declines of 'resident' kil ler whales (Orcinus orca) in British Columbia. Fisheries and Oceans; Ford J.K.B et al. 2010.  

Linking kil ler whale survival and prey abundance: food limi tation in the oceans’ apex predator? Biology Letters 6: 
139–142; Ward E.J et al. 2009.  Quantifying the effects of prey abundance on kil ler whale reproduction. Journal of 
Applied Ecology, 46: 632–640. 
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Figure 1: Mortality in the Southern Resident population is correlated with coastwide Chinook abundance (graph 

courtesy Center for Whale Research) 
 
Over a decade of research efforts for the Southern Resident orcas by the National Oceanic and Atmospheric 
Administration (NOAA) have confirmed that they utilize the coastal habitats of Washington, Oregon, and California, 
particularly in late fall through spring months5 (Figure 2).  The same research has also shown that the Southern Residents 
continue to target Chinook salmon when foraging on the outer coast, and consume Chinook from the major west coast 
salmon rivers, including the Klamath6.   
 

 
Figure 2. Tracks of satellite-tagged Southern Resident orcas in 2013 showed their presence 

off the coast of Northern California for an extended period of time (Data and image from 
NOAA). 

 
 
                                                 
5
 NOAA Fisheries. 2014. Southern Resident Kil ler Whales : 10 Years of Research & Conservation. 

6
 Ibid; Ford JKB. 2012. Resident kil ler whale feeding habits: assessment methods, winter diet, and chum stock ID. 

Evaluating the Effects of Salmon Fisheries on Southern Resident Kil ler Whales: Workshop 2, March 13 –15, 2012. 
NOAA Fisheries and Fisheries and Oceans Canada:Vancouver, BC. 
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River restoration efforts, including dam removal, are vital to rebuilding wild salmon populations in the western United 
States and addressing the threat of prey depletion for the Southern Residents.  Four dams on the Klamath River – Iron 
Gate, J.C. Boyle, Copco No. 1 and Copco No. 2 – have contributed to the decline of as much of 98% of the Klamath’s 
Chinook salmon population (Table 1)7.  These dams block access to historic spawning habitat, alter the natural flow of the 
river, and create poor water quality that affects both wildlife and human populations in the Klamath Basin.  Removing 
these four dams and restoring the Klamath River are efforts essential to ensuring the lasting recovery of wild salmon in 
Oregon and California. 
 
Table 1: Declines in Klamath River salmon *Spring-run Chinook salmon likely substantially outnumbered fall-run Chinook 

(abundance in the millions) but have been extirpated from a large part of their historical range. (Data from Dept. of Interio r 
Klamath Dam Removal report) 

 
Species Observed Historical Levels % Reduction 

Steelhead 400,000 98% 

Coho 15,400-20,000 52-95% 

Fall-run Chinook 500,000 92-96% 

Spring-run Chinook 100,000 98% 

Shasta River (subset) 20,000-80,000 88-95% 

 
The Water Board must consider the long-term and ecosystem-wide impacts of dam removal, including the positive effect 
of increased wild salmon abundance on the Southern Resident orca population.  While the near-term adverse impacts of 
dam removal addressed in the Water Board’s public notice are important to consider and should be mi tigated as much as 
possible, the ultimate effect of a free-flowing Klamath River on the California and Oregon ecosystems must be considered 
in the Water Board EIR. 
 
We urge the Water Board to also consider the detailed analyses already completed in the 2012 State and Federal 
EIR/EIS8.  This report, and the 2013 report from the Department of the Interior9, concluded that dam removal would have 
a net benefit on the Klamath and larger Pacific ecosystems, and could restore Chinook populations by as much as 81% 10. 
 
Removing the four Klamath River dams in question – Iron Gate, J.C. Boyle, Copco No. 1 and Copco No. 2 – must be an 
alternative included in the Water Board’s EIR, along with the long-term, ecosystem-wide impacts of dam removal.  The 
net positive effects of a free-flowing river will be observed outside of the river itself, in the beneficial recovery of 
anadromous salmon populations.  Salmon support more than 130 other species, including the critically endangered 
Southern Resident orcas.  Recovering the Klamath River benefits more than just the people and other wildlife that live on, 
in, or near the river.  It benefits entire ecosystems in Oregon and California, the California Current, and a healthy river for 
future generations of people and orcas alike. 
 
The Southern Resident orcas are already living on the edge of extinction, and any delay of the current proposed timeline 
for dam removal would be extremely detrimental to the continued survival of these whales, as well as the salmon upon 
which they depend.  The 2012 joint California and Federal EIR/EIS concluded that removing the four Klamath River dams 
would have a net positive impact for water quality and fish in the Klamath Basin11.  This conclusion, and the extensive 
research and information the EIR analyzes, should be considered in the Water Board EIR. 
 

                                                 
7
 Dept of Interior Klamath Dam Removal report (Klamath Dam Removal Overview Report for the Secretary of the 

Interior 
http://klamathrestoration.gov/sites/klamathrestoration.gov/files/2013%20Updates/Final%20SDOR%20/0.Final%20
Accessible%20SDOR%2011.8.2012.pdf) 
8
 See Final EIS on https://klamathrestoration.gov/ 

9
 See footnote 7. 

10
 Ibid. 

11
 See footnote 8. 

http://klamathrestoration.gov/sites/klamathrestoration.gov/files/2013%20Updates/Final%20SDOR%20/0.Final%20Accessible%20SDOR%2011.8.2012.pdf
http://klamathrestoration.gov/sites/klamathrestoration.gov/files/2013%20Updates/Final%20SDOR%20/0.Final%20Accessible%20SDOR%2011.8.2012.pdf
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A world where every whale and dolphin is safe and free 
 

Thank you for the opportunity to provide comments on the Water Board EIR, and please contact WDC with any questions 
or for more information about how Southern Resident orcas depend on Klamath River salmon.  
 
Regards, 
 

 
 
Colleen Weiler 
colleen.weiler@whales.org 
810-813-1643 
Rekos Fellow for Orca Conservation 
Whale and Dolphin Conservation 
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From: Bo Adams <bo@adamsappr.com>

Sent: Thursday, January 26, 2017 12:26 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Bo Adams 
5021 Beran St 
Torrance, CA 90503 
bo@adamsappr.com 
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Thaler, Parker@Waterboards

From: Jim & Yvette Adams <jyadams@outdrs.net>
Sent: Tuesday, January 31, 2017 9:59 PM
To: Thaler, Parker@Waterboards
Subject: Copco and Irongate Dam  

State Water Resources Control Board 
Division of Water Rights-Water Quality Certification Program  
P.O. Box 2000 Sacramento, CA 95812-2000  
 
Attn: Parker Thaler 
 
Re: Opposition to the Dam removal 
 
We work(ed) for a government agency, so we do know how this is most likely going to go.   We do feel this is a waist of time as 
we feel persons in political power have an agenda of their own and really don't care what the citizens of Siskiyou County 
want.  However, we will say our peace.   
 
We are AGAINST the dams coming out.   
 
First, they keep our power bills down, and produce clean energy.  Better than buying it from another state, or entity that will 
charge us more. 
 
Secondly, it provides small towns below the dams flood protection. 
 
Third, we have water storage for drought years.  Of which we have been experiencing for the last 6-7 years, and with out the 
water storage from JC Boyle, Copco, and Irongate the fish would have suffered greatly.  The state has discussed adding 4 new 
reservoirs from Colusa to Red Bluff, and another near Colfax on Bear River.  Why in the world during a drought or otherwise 
would you remove already existing dams??  The dams have also provided fire protection as they did in 2014. 
 
Since, DWR takes water from the Trinity system to send down to the Delta.  JC Boyle, Copco, and Irongate supplement the 
water to the lower part of the Klamath to enable you to send water from the Trinity to the Delta.  So, does that mean that you 
will no longer send water from the Trinity to the farmers in the Delta if the water in the Klamath is not enough?   
 
If it was truly about getting the fish up and over the dams this could be done using the natural topography of the area, and create 
an additional water way around the dams.  Americans have created some of the most wonderful things (Mount Rushmore, put a 
man on the moon, enormous bridges, well you know where I'm going with this.  I believe it could be done.  If the word 
"Compromise" was only in a politicians or government workers vocabulary.   
 
I would also like to say the only reason PPL pulled their permit was because of all the additional requirements state and federal 
agencies were going to require of PPL to keep the dams they were just cutting costs. 
 
My husband and I paid $250,000 for our home and I don’t even have a view of the lake, and now my home is worth about 
$160,000.  All because of the threat of the dams coming out.  The amount of a million stated at the meeting at Miners Inn in 
Yreka is way understated.   
 
The Shasta Indians should also be included as they are the ones with family buried under the lake.  You are not including all 
parties in this process.  The lack of notification to all parties including land owners around the lake.  My husband and I have 
NEVER been notified by mail of any meetings.  Some person around the lake received notification, but not us or many of our 
friends around the lake. 
 
Other comments: 
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Oregon needs to improve the water quality above John C Boyle 
Federal government should be involved since it involves two states (Oregon and California) 
Studies should and need to be more inclusive than just a 5 mile study area 
Studies of traffic congestion around Copco and Irongate areas 
 
Recommendations to try first: 
Dredge Copco and Irongate Lakes 
Do a 5 year truck and haul fish above dams and study fish (tagging fish) movement 
Construct man made water way around the lakes using the natural topography to allow fish passage. 
 
We request that the California State Water Resources Control Board:  
  
(1)  Do NOT issue a water quality certification for the KRRC for the 
     Klamath River!! 
  
(2)  Do NOT incorporate the information from the 2012 joint California  
     and Federal EIR/EIS into the EIR currently being developed. The  
     previous EIR/EIS was NOT based on exhaustive studies and did NOT  
     reach the correct conclusion.  
·      *Only five miles of the entire river system, designed to generate  
        data that would best support dam removal, was submitted.  
 
·      *It was clearly NOT an exhaustive study as the river waters above  
        the dams was NOT studied, nor was the water quality entering  
        California from Oregon.   
 
·      *A new and complete analysis of the entire river must be  
        performed, including the water management of the Trinity River  
        that is diverted into the State Water Project and the central  
        canal as these flow impacts on the fish are unknown.  The  
        complete environmental consequences have not been adequately  
        evaluated.   
  
(3) Evaluate ALL scientific data and studies produced BEFORE and since  
    2012. This will further contradict the conclusions of the 2012 EIS/ 
    EIR as being inconclusive and prejudicial in nature.   
    
·       This fact is supported by Dr. Paul Houser, the hydro  
        meteorologist, hired to oversee the scientific integrity, when he  
        revealed that the study was designed to align with those favoring 
        dam removal. 
 
·       The tribes still gill net across the mouth of the Klamath and  
        this has had an effect on salmon populations. 
 
 
(4) Fully analyze the environmental and economic impacts of dam removal  
    with respect to the certainty of removal ramifications, not just what  
    “might”, “could”, language used in the 2012 EIR/ EIS studies used in  
    support of dam removal. 
 
·       The loss of property values is reflected in the declining  
        property taxes, and therefore a loss to Siskiyou County  
        Revenue.  The 2012 study only looked at bare land values. They  
        did not go through the process of the Record of Decision.  
        Improvements were not considered.  
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·       The KRRC does not have the funding or a plan for river or  
        reservoir aesthetic restoration.  It would take many, many years,  
        if not a lifetime, to return the Klamath River behind the  
        reservoirs to their native beauty. 
 
·       Unless the entire river is studied, all the impacts to fish and  
        birds can’t be know as to the impact. 
 
·       There are Perch and Bass behind the dams and if they are released into the  
        lower river, that consequence must be considered since they are  
        predatory to Salmon eggs.  This is an ESA impact that has not  
        been studied. 
 
·       The Shasta Native American Tribe, which precedes other Klamath  
        tribes are not a signatory to the KHSA and have not been  
        represented. Dam removal will expose sensitive Shasta burial  
        grounds and possibly tribal artifacts.  
 
·       As the tribes, downstream from the dams are demanding that their  
        tribal and cultural customs be respected, so shall the Shasta 
        Nation be respected. If you engage with some tribal entities  
        without taking into consideration all entities and be certain  
        that the interests of all tribes are taken into equal  
        consideration you will be acting prejudicially. 
  
There is no possible way that you can base your current study on such flawed analyses such as the 2012 EIR/EIS 
study!!  Unless a new, transparent, and complete study of the entire river system is performed, the SWRCB cannot make 
a credible determination concerning water quality!! 
 
 
 
Sincerely, 
 
 
 
Jim and Yvette Adams 
16500 Patricia Avenue 
Montague CA. 96064 



This letter is to inform to who it may concern below as follows: 
RE:  Klamath River Dams - Stop   Dam removal  
#1 at Copco Lake Copco Reservoir #2 and Dam& powerhouse  
Iron Gate Dam and powerhouse, Iron Gate Fish Hatchery and the Fall creek Fish 
Hatchery and powerhouse close to Copco #2 powerhouse 
 
In response to actions by: 
Pacific Power – PacifiCorp (Owner: Warren Buffet) 
Klamath River Renewal corp. 
California Governor Jerry Brown 
Oregon Governor Kate Brown 
Energy Regulatory Commission 
Lower Klamath Hydroelectric Project 
The States of California and Oregon  
U.S. Department of the interior and others. FERC 
 
Oct. 28th 2016 in response to:  Signing of an agreement On April 6th, 2016 by 
PacifiCorp (current licensee) Calif. and Oregon States. Dept of the Interior and US Dept. 
of Commerce’s National Marine Fisheries Service. The Yurok Tribe and the Karuk Tribe 
Signed an agreement to basically remove Clean Energy Hydroelectric Dams from the 
upper Klamath River system that have been productive making clean energy and used as 
a system to control river flow to help the Salmon and other fish that spawn west of the 
Dams.  Approx. 240 miles to the Mouth of the Klamath at the Pacific Ocean. 
 
We were not informed of any important meeting were there was an agreement to be 
signed by parties listed above including the Governors of California and Oregon that was 
held April 6th , 2016. Meeting did not inform those affected by proposed Dam removal 
who live around Copco Lake and others that live close by.   
We find it very wrong That a meeting was held without public knowledge of the agenda 
of the meeting held on the coast 2540 miles away to make it impossible for those 
opposed of the Dam removals to travel the long distance and to even consider finding a 
room for the night to make the long journey back home the next day. If we were informed 
of the importance of the meeting some would have traveled to be at the meeting to make 
our voices heard. Most people can’t afford to take that many days off just to go to a 
meeting. It should have held a meeting close to the area of those most affected like 
maybe in the city of Yreka still a good 45 minute drive from Copco Lake as an example. 
 
The actions of those attending keeping the notification of the meeting in secret from 
those back at the lake and others against dam removal is condemned and foul play and 
backroom deals cast more mistrust at our system of government.  
 
All the people of the area affected the most by Dam removal got the issue put on the 
voter’s ballot so everyone could vote. They did and it was 78% in favor to keep the dams 
and not remove them.  Why is this being ignored?  
 



I have spent much time at the lake and have seen Birds stopping in and around the lake 
like Egrets, white pelicans, Canada Geese, Heron both blue and white. There are  large 
flocks of Mallard Ducks raising their babies around the lake.  There are loons and Swans 
& other birds I could just go on and on about. Please do not remove the Dam.  
 
 We have been fighting to keep the dams in and protect the migratory Birds and their 
nesting grounds from removal of the lake at Copco Dam. Do you realize that times 
especially during a drought ,Water levels can be controlled by the Dam so some extra 
water can be let out to help the Salmon and other fish be able to go upstream and spawn. 
Without the Dam there would be no extra water to release for the fish . Also cold water 
from the deep lake keeps the Klamath River cooler that far inland . 
 
Without the lake there is NO  fire protection and we do have wildfires and just a large 
one just two years ago at the lake.  What is going to happen if water levels drop so much 
that all the wells go dry for all the residents who live there? Families purchased land 
around the lake and built their homes there. They put their life saving into their homes & 
land.  We built docks and we helped create habitat for the wild animals that live at the 
lake. Even the Bats love the area  and keep the bugs down to a minimum. Families have 
live and farmed , ranched since the 1880’s. 
 
Do you realize that just the threat of the dam coming out has caused the residents homes 
to lose over 70% or more of their value. Banks won’t lend money and these owners have 
built their homes as their only source of income for their old age. We have build and 
lived at the lake for over 35 years and we want the Dam to stay in.  Clean hydroelectric 
power costs the least over all other sources of electricity. Approx. 2 cents per kilowatt 
hour compared to 10 or 12 cents per Kilowatt hour using new forms of energy. Why 
would anyone want to remove a clean source of green energy. The Dam should stay and 
so the lake too.. Keeps the dam powerhouse working. It was built very well   
 
Do you realize how  important we have the dam and lake stay as they are.! 
We have a Fish hatchery that produces over one million fish each year by Iron Gate  
Below Copco Dam.  These hatchery fish are released and travel all the way to the ocean 
feed all the migratory birds along the way and a few animals too. The entire eco system 
for the Klamath River works together and the hatchery fish renews the Klamath each 
year. 
Do you realize only very cold water will allow the salmon fish to live. They die if the 
water is warm. The cold water taken from the depth of the lake and reservoir at Copco #2 
Keeps the correct temp for the hatchery.  I have researched this fact.  
 
If the Dam comes out then all the sludge and sediment behind the dam goes downstream 
and kills the entire ecological river system for the next 65 years as a recent report came 
out and it states the river may never come back.  No spawning – silt suffocates the eggs 
and all the other bugs to feed on too are gone. Can you imagine the sludge and fine 
sediment making it’s way all the way to the ocean?  What would happen if all the abalone 
died and no krill could grow so the whales suffer or go away. What about the mussels or 
crabs or other fish that will be affected. If the hatcherys are taken out or the cold lake 



water is not there for the hatchery to work well  and the wild salmon can’t spawn because 
of the dirty river beds then the report was right. It will take 65 years for the river to 
recover if it can. That is a big chance to take especially since they reported the Klamath 
river eco system may never recover. 
 
  Please keep the dams and the green clean hydroelectric energy powerhouses 
working  providing electricity for all the residents  that benefit from  their low cost. We 
voted 78% to keep the dams so please respect our wishes.  
 
It would be a really bad legacy for the two governors if the Klamath river died. It is a 
delicate eco system and not just the water. 
 
 
Sincerely      
 
 
Alan Andersen   ________________________________________________ 
 
 
 
Becky Davis      ________________________________________________ 
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From: Alan <alan@andersenjewelry.com>

Sent: Friday, January 20, 2017 12:29 PM

To: Wr401program; parker.thaler@waterboards.ca.gov.; Robert Davis

Subject: Jan.20th scooping meeting in Sacramento comments

Attachments: About the Copco Lake Dam Removal Oct. 2016.docx

Follow Up Flag: Follow up

Flag Status: Flagged

I went to the webanar @  https://video.calepa.ca.gov/ and watched it until you closed down the meeting 
unexpectedly at 10:42 after just a few comments were heard. I spent the time to be able to comment myself but 
could not since you did not provide me with a phone number so I could of call live and made my comments and 
you could of put me on speaker phone for the few people that showed up and the board to hear. You did not 
provide me with that oppertunity. All I have is this e-mail letter that I send with an attachment of the letter I 
have sent so it will be placed on the public record for today at that meeting. 

I was surprised that you also at the very end changed the date for public comment about saving the dams in the 
upper and lower Klamath river  Basin  from Feb. 5th 2017  to Feb.1st .  You didn't have enough people there to 
be able to vote that in. You canceled  the Yreka meeting where most of the areas voters voted 78% to keep the 
dams in and not to remove Hydro Electric- clean energy Dam at Copco lake or Iron gate Dam. That meeting 
was the most important meeting since you would of had standing room only turn out against Dam 
removal.  What is your hidden agenda to have a meeting in Sacramento where most are not even affected by 
what  goes on in the Klamath river basin??  You need to hold a meeting In Yreka, CA  and allow enough time 
on a agreed to time that way people who are affected by your proposed actions and attemp to go forward with 
Dam removal will have a chance to further comment . Not in a middle of a work day.  You need to contact 
everyone who  will be affected to come to the meeting and not just running a tiny ad in a newspaper. A well 
informed letter  and contact for a front page news article - emails and other announcements to give fair chance 
for the residents to partisapate and come to the meeting.  Again I am requesting you record this e-mail letter I 
am sending you as if I was at your meeting but not allowed to comment or talk since you did not have that 
available or post a phone number for all to see who watched the webenar; except what I have done by writing 
you this letter and read and post on record the attached 3 page letter from Alan R. Andersen and Rebecca Davis 
- property owners at Copco lake. 

P.S. The only way I even heard about the canceled meeting up in Yreka or the webanar that started today 
Jan.20th , 2017   ( right in the middle of the new President oath of office. ) was from a relative who also lives at 
the Copco Lake. 

Please read letter attached for comments to the meeting on the record for today's webenar. 

-------- Forwarded Message --------  
Subject: About the Copco Lake Dam Removal Oct. 2016

Date: 
From: > 

To: 
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Ian.20th scooping meeting in Sacramento comments

eery
Subject: Jan.20th scooping meeting in Sacramento comments
From: Alan (alan@andersenjewelry.corn)
Date: 1/20/2017 12:28 PM

To: wr401program@waterboards.ca.gov, parker thalerotwaterboards.ca.gov., Robert Davis

&viking3135othotmail.corn)
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went to the webanar 5 ff+ ' and watched it until you closed down

the meeting unexpectedly at 10:42after just a few comments were heard. I spent the time to
be able to comment myself but could not since you did not provide me with a phone number
so I could of call live and made my comments and you could of put me on speaker phone for
the few people that showed up and the board to hear. You did not provide me with that
oppertunity. All I have is this email letter that I send with an attachment of the letter I have

sent so it will be placed on the public record for today at that meeting.

I was surprised that you also at the very end changed the date for public comment about saving

the dams in the upper and lower Klamath river Basin from Feb. 5th 2017 to Feb.1st . You

didn't have enough people there to be able to vote that in. You canceled the Yreka meeting
where most of the areas voters voted 7896 to keep the dams in and not to remove Hydro
Electric- clean energy Dam at Copco lake or Iron gate Dam. That meeting was the most
important meeting since you would of had standing room only turn out against Dam removal.
What is your hidden agenda to have a meeting in Sacramento where most are not even affected

by what goes on in the Klamath riverbasin?7 You need to hold a meeting In Yreka, CA and

allow enough time on a agreed to time that way people who are affected by your proposed
actions and attemp to go forward with Dam removal will have a chance to further comment .
Not in a middle of a work day. You need to contact everyone who will be affected to come to
the meeting and not just running a tiny ad in a newspaper. A well informed letter and contact
for a front page news article - emails and other announcements to give fair chance for the
residents to partisapate and come to the meeting. Again I am requesting you record this e-mail

letter I am sending you as if I was at your meeting but not allowed to comment or talk since you
did not have that available or post a phone number for all to see who watched the webenar;
except what I have done by writing you this letter and read and post on record the attached 3
page letter from Alan R. Andersen and Rebecca Davis - property owners at Copco lake.

P.S.The only way I even heard about the canceled meeting up in Yreka or the webanar that
started today Jan.20th, 2017 ( right in the middle of the new President oath of office. ) was
from a relative who also lives at the Copco Lake.

---- Forwarded Message----
Subject:About the Copco Lake Dam Removal Oct. 2016

Date:

1of2 1/20/2017 12t31 PM
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Officers: President: Richard Marshall richardwmarshall-ranch.corn 468-4204; Treasurer/Secretary Kathy Bergeron
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The Board of Directors end its officers serve os volunteers with no remuneration.

MAJOR ISSUES

FERC—Recently the States of Oregon and California entered
into an Agreement in Principle to destroy the Klamath Facilities.

The above referred to agreement in principle was also signed

by two federal agencies, Sally Jewell, Secretary of the Interior
and Kathy Sullivan, Secretary of Commerce for NOAA. This de-

spite the fact that the Congress over the past many years made

it clear that they weren't in favor of removing the dams. The
agreement spells out that despite the adverse impacts of dam

removal they want to proceed by pursuing the transfer of the
Hydro-facilities to a Dam Removal Entity located in New York

City. This requires the approval of the Federal Energy Resource
Commission (FERC).

The spotlight has shifted to the FERC process whose commis-

sioners are appointed by the President. PacifiCorp filed a Peti-

tion with the commission to simultaneously transfer the dams

and license to the Klamath River Renewal Corp (KRRC) and also

filed with the CPUC (Public Utilities Commission) to transfer the
trust assets (surcharge) funds of approx. 5200 Million plus an-

other 5250 Ivlillion from the California Prop 1 (water bond

funds) to the KRRC a newly formed non profit 501 c3 California

Corporation instituted for the express purpose of taking over
and destroying the four hydro electric facilities, thereby remov-

ing carbon free, clean energy production facilities, flood con-

trol, and water storage, and fish hatchery facility, to presuma-

bly raise the production of Salmon for the Pacific Coast Fisher-

man.

The PacifiCorp organization has no regard for the ratepayers or
the County of Siskiyou or Klamath County or others who have

all indicated in local voting that they are adamantly opposed to
the removal of these dams. Warren Buffet owner of the Pacifi-

Corp facilities has substantial financial interests in Mid West
energy which will benefit by the removal of the Klamath Dams.

The potential damage that could occur would result in the

agencies and NGO groups, tribes etc of liability for
what could be an ecological disaster of enormous con-
sequences.

The County Board of Supervisors on behalf of the
County have also filed objections with the FERC on the
dam removal process. This has been filed by the law

firm of Nossaman et al a nationwide legal firm with

offices in Washington DC.

A recent conversation with officials at FERC indicate
that PacifiCorp may have been caught off guard by
opponents by their filing incomplete documents.
They have asked for additional time suggesting to the
FERC that they will refile next year and asking that
comments be held in abeyance until after March
2017. They still have before the CPUC a request to
approve the process and agree to release the Trust

Funds to KRRC.

II. CPUC —As mentioned earlier the CPUC has been
Petitioned by PacifiCorp to accept the amended
KHSA agreement which authorizes the formation
of the KRRC and allows the transfer of the facili-

ties and the Trust Funds to KRRC. They have been
joined by the DOI and the Secretary of Commerce
and California Dept. of Natural Resources in push-

ing the CPUC to accept the Petition. Meanwhile

both the Siskiyou Water Users and the County of
Siskiyou County Counsel have independently sub-
mitted challenges to the CPU C requesting a full

hearing and analysis of the proposed transfer.
PacifiCorp has suggested that the CPUC approve
their request out of hand suggesting that in fact
this was "only a ministerial action" and didn'

deserve a full hearing process. At this time the
Administrative Law Judge, an employee of the
r'ul Ir'«mo i o iu rro h a rho
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river not to mention the amount of debris left in the river as
a result. The Elwha was many hundreds of times smaller in

size and the concomitant release of sediments and debris
into the water.

The destruction of the Klamath Dams will be the largest dam
removal project in the history of the United States yet the
project has not yet received the proper EIR study of the
seven reaches of the River. Because of this evident effort to
not look at the full amount of damage that will result, we at
SCWUA remind everyone that this is not about the fish or the
water; this is about ooiitics ond monev.

IV. COPCO —Siskiyou County Citizens living in and around
the COPCO Lake area have been affected by the proposed
removal of Kla math Dams for some time but recently this
came to a head with the letter sent to many of them by KRRC

regarding the taking of a portion of their property rights
namely their view and resultant substantial loss of property
value. Many of these citizens have a substantial part of their
retirement funds tied up in the properties. SCWUA con-
ducted a meeting in COPCO with the support of the commu-
nity association to review the letter from KRRC and share
information regarding the inappropriate if not unlawful letter
from KRRC. KRRC has no status at this point as the FERC has
not reviewed and or agreed to put KRRC in the position of
taking over from PacifiCorp who remains to this date the
party in the chain of title of the dams and who is liable for
any and all damages resulting from the removal of the hydro
facilities.

It was recommended that the association on behalf of the
group retain the services of a qualified attorney to file an
inverse condemnation and damage suit against KRRC and
PacifiCorp for their part in damaging the property values of
the COPCO citizens without compensation being offered.

Many of those present also signed the class action Petition
regarding the collusion of PacifiCorp and CPUC to deprive
them of their property without compensation and charge
them a surcharge for dam removal which is against their will.

20170124-0060 FERC PDF (Unofficial) 01/24/2017
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From: Alan <alan@andersenjewelry.com>

Sent: Tuesday, January 17, 2017 5:26 PM

To: Thaler, Parker@Waterboards

Subject: Re: Yreka meeting

HELLO -  We appreciate getting the information.  Please ,  could you put in our vote at the next meeting that 
we as property owners at Copco  Lake want the Dam to stay in. It provides water - low cost electric power. 
Flood control for the entire lower river system and provide water in the summer when it is too low for the fish. 
We have sent letters in Oct. of last year detailing the positives for keeping the Dam. Our Property Values have 
gone down a lot since threat of Dam Removal these past years.  Our post office Box Number : Alan Andersen 
&  Rebecca Davis , P.O.Box 1117 , Felton , CA 95018  

On 1/17/2017 7:57 AM, Thaler, Parker@Waterboards wrote: 

Hi Alan, 

Thank you for your comments. I’d be happy to add you to our hard copy mailing list. Can you please 
provide me with your address? 

Thank you, 

Parker 

From: Alan [mailto:alan@andersenjewelry.com]  
Sent: Wednesday, January 11, 2017 6:48 PM 
To: parker.thaler@waterboards.ca.gov.; vicking3135@hotmail.com 
Subject: Fwd: Yreka meeting 

I forgot to mentioned in the e-mail below that again we have not been informed of any meetings 
by mail. Please put us on your mailing lists and any meeting regarding anything abo9utr Copco 
Lake Dam removal scooping meetings. 
It seems clear that the people most affected by and against Dam removal are not being informed 
of these important meetings.  I am sure you are in violation of the BROWN ACT.  when you 
have meetings that don't include those people who live on Copco  lake or close by. Any citizens 
of Yreka or any close towns like Montique need to be informed way in advance of any of your 
meetings you are to have with plenty of time so we can attend. 
Sincerely,  Alan Andersen & Becky Davis 

-------- Forwarded Message -------- 

Subject:Yreka meeting 
Date:Tue, 10 Jan 2017 20:03:36 -0800 
From:Alan <alan@andersenjewelry.com> 
To:parker.thaler@waterboards.ca.gov., Robert Davis <viking3135@hotmail.com>
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We  didn't even know there was going to be a meeting.  
Please keep us informed about any meeting regarding the Copco Lake Dam.   
Thank you - Alan R. Andersen and Becky Davis -( Property owners at Copco  
Lake) 
  
  
If you are receiving this notice in a forwarded message and would like  
to receive future emails regarding the Lower Klamath Project, please  
subscribe to the "Lower Klamath Project License Surrender" email  
subscription list, under "Water Rights"  
at:,,http://www.waterboards.ca.gov/resources/email_subscriptions/swrcb_subscr
ibe.shtml 
  
mail subscription list, under "Water Rights"  
at:,,http://www.waterboards.ca.gov/resources/email_subscriptions/swrcb_subscr
ibe.shtml 
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From: Jason Anderson <jbaypobox@gmail.com>

Sent: Thursday, January 26, 2017 8:43 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Jason Anderson 
439 Palo Verde Ave 
Monterey, CA 93940 
jbaypobox@gmail.com 
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From: kurt arens <kurtarens530@gmail.com>

Sent: Thursday, January 26, 2017 5:01 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

kurt arens 
921 Craig Pl 
Davis, CA 95616 
kurtarens530@gmail.com 
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From: Kevin Ashbran <kashbran@westernu.edu>

Sent: Friday, January 27, 2017 5:50 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Kevin Ashbran 
24091 Ramada Ln 
Mission Viejo, CA 92691 
kashbran@westernu.edu 
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From: Patrick Backer <user@votervoice.net>

Sent: Wednesday, January 25, 2017 9:20 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Patrick 
2415 Main St SE 
Albany, OR 97322 
pat_rick014@yahoo.com 
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From: Mr. & Mrs. Jesse Bahm <user@votervoice.net>

Sent: Monday, January 30, 2017 6:38 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Sincerely, Jesse Bahm 
752 W Los Altos Ave 
Clovis, CA 93612 
jessebahm@yahoo.com 
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From: Edward Barich <ebarich@sonic.net>

Sent: Friday, January 27, 2017 8:47 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Edward Barich 
5499 Newanga Ave 
Santa Rosa, CA 95405 
ebarich@sonic.net 
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From: K.L. Barton <kennethlbarton@msn.com>

Sent: Thursday, January 26, 2017 5:41 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

K.L. Barton
13654 Almetz St
Sylmar, CA 91342
kennethlbarton@msn.com
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Thaler, Parker@Waterboards

From: loyalbme2@yahoo.com
Sent: Tuesday, January 31, 2017 9:15 AM
To: Thaler, Parker@Waterboards
Subject: Public comments

I request that the California State Water Resources Control Board:  
  
(1)  Do NOT issue a water quality certification for the KRRC for the Klamath River!! 
  
(2)  Do NOT incorporate the information from the 2012 joint California and Federal EIR/EIS into the EIR 
currently being developed. The previous EIR/EIS was NOT based on exhaustive studies and did NOT reach 
the correct conclusion.  
       Only five miles of the entire river system, designed to generate data that would best support dam removal, 
was submitted.  
       It was clearly NOT an exhaustive study as the river waters above the dams was NOT studied, nor was the 
water quality entering California from Oregon.   
       A new and complete analysis of the entire river must be performed, including the water management of 
the Trinity River that is diverted into the State Water Project and the central canal as these flow impacts on the 
fish are unknown.  The complete environmental consequences have not been adequately evaluated.   
  
(3) Evaluate ALL scientific data and studies produced BEFORE and since 2012. This will further contradict the 
conclusions of the 2012 EIS/EIR as being inconclusive and prejudicial in nature.    
       This fact is supported by Dr. Paul Houser, the hydro meteorologist, hired to oversee the scientific integrity, 
when he revealed that the study was designed to align with those favoring dam removal. 
       The tribes still gill net across the mouth of the Klamath and this has had an effect on salmon populations. 
  
(4) Fully analyze the environmental and economic impacts of dam removal with respect to the certainty of 
removal ramifications, not just what “might”, “could”, language used in the 2012 EIR/ EIS studies used in 
support of dam removal. 
       The loss of property values is reflected in the declining property taxes, and therefore a loss to Siskiyou 
County Revenue.  The 2012 study only looked at bare land values. They did not go through the process of the 
Record of Decision. Improvements were not considered.   
       The KRRC does not have the funding or a plan for river or reservoir aesthetic restoration.  It would take 
many, many years, if not a lifetime, to return the Klamath River behind the reservoirs to their native beauty. 
       Unless the entire river is studied, all the impacts to fish and birds can’t be know as to the impact. 
       There are Perch behind the dams and if they are released into the lower river, that consequence must be 
considered since they are predatory to Salmon eggs.  This is an ESA impact that has not been studied.  
       The Shasta Native American Tribe, which precedes other Klamath tribes are not a signatory to the KHSA 
and have not been represented. Dam removal will expose sensitive Shasta burial grounds and possibly tribal 
artifacts.  
       As the tribes, downstream from the dams are demanding that their tribal and cultural customs be 
respected, so shall the Shasta Nation be respected. If you engage with some tribal entities without taking into 
consideration all entities and be certain that the interests of all tribes are taken into equal consideration you will 
be acting prejudicially. 
  
There is no possible way that you can base your current study on such flawed analyses such as the 2012 
EIR/EIS study!!  Unless a new, transparent, and complete study of the entire river system is performed, the 
SWRCB cannot make a credible determination concerning water quality!!  
  
Cathy Beardsmore 
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Copco Lake Property Owner 
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Thaler, Parker@Waterboards

From: loyalbme3@yahoo.com
Sent: Tuesday, January 31, 2017 9:14 AM
To: Thaler, Parker@Waterboards
Subject: Scoping comments

I request that the California State Water Resources Control Board:  
  
(1)  Do NOT issue a water quality certification for the KRRC for the Klamath River!! 
  
(2)  Do NOT incorporate the information from the 2012 joint California and Federal EIR/EIS into the EIR 
currently being developed. The previous EIR/EIS was NOT based on exhaustive studies and did NOT reach 
the correct conclusion.  
       Only five miles of the entire river system, designed to generate data that would best support dam removal, 
was submitted.  
       It was clearly NOT an exhaustive study as the river waters above the dams was NOT studied, nor was the 
water quality entering California from Oregon.   
       A new and complete analysis of the entire river must be performed, including the water management of 
the Trinity River that is diverted into the State Water Project and the central canal as these flow impacts on the 
fish are unknown.  The complete environmental consequences have not been adequately evaluated.   
  
(3) Evaluate ALL scientific data and studies produced BEFORE and since 2012. This will further contradict the 
conclusions of the 2012 EIS/EIR as being inconclusive and prejudicial in nature.    
       This fact is supported by Dr. Paul Houser, the hydro meteorologist, hired to oversee the scientific integrity, 
when he revealed that the study was designed to align with those favoring dam removal. 
       The tribes still gill net across the mouth of the Klamath and this has had an effect on salmon populations. 
  
(4) Fully analyze the environmental and economic impacts of dam removal with respect to the certainty of 
removal ramifications, not just what “might”, “could”, language used in the 2012 EIR/ EIS studies used in 
support of dam removal. 
       The loss of property values is reflected in the declining property taxes, and therefore a loss to Siskiyou 
County Revenue.  The 2012 study only looked at bare land values. They did not go through the process of the 
Record of Decision. Improvements were not considered.   
       The KRRC does not have the funding or a plan for river or reservoir aesthetic restoration.  It would take 
many, many years, if not a lifetime, to return the Klamath River behind the reservoirs to their native beauty. 
       Unless the entire river is studied, all the impacts to fish and birds can’t be know as to the impact. 
       There are Perch behind the dams and if they are released into the lower river, that consequence must be 
considered since they are predatory to Salmon eggs.  This is an ESA impact that has not been studied.  
       The Shasta Native American Tribe, which precedes other Klamath tribes are not a signatory to the KHSA 
and have not been represented. Dam removal will expose sensitive Shasta burial grounds and possibly tribal 
artifacts.  
       As the tribes, downstream from the dams are demanding that their tribal and cultural customs be 
respected, so shall the Shasta Nation be respected. If you engage with some tribal entities without taking into 
consideration all entities and be certain that the interests of all tribes are taken into equal consideration you will 
be acting prejudicially. 
  
There is no possible way that you can base your current study on such flawed analyses such as the 2012 
EIR/EIS study!!  Unless a new, transparent, and complete study of the entire river system is performed, the 
SWRCB cannot make a credible determination concerning water quality!!  
  
Ed Beardsmore 
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Copco Lake Property Owner 
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Thaler, Parker@Waterboards

From: jeff beardsmore <jeffbeardsmore@gmail.com>
Sent: Monday, January 30, 2017 11:05 AM
To: Thaler, Parker@Waterboards
Subject: Scoping Comments-Klamath River

I request that the California State Water Resources Control Board:  
  
(1)  Do NOT issue a water quality certification for the KRRC for the Klamath River!! 
  
(2)  Do NOT incorporate the information from the 2012 joint California and Federal EIR/EIS into the EIR 
currently being developed. The previous EIR/EIS was NOT based onexhaustive studies and did NOT reach the 
correct conclusion.  

• Only five miles of the entire river system, designed to generate data that would best support dam 
removal, was submitted.  
• It was clearly NOT an exhaustive study as the river waters above the dams was NOT studied, nor was 
the water quality entering California from Oregon.   
• A new and complete analysis of the entire river must be performed, including the water management of 
the Trinity River that is diverted into the State Water Project and the central canal as these flow impacts 
on the fish are unknown.  The complete environmental consequences have not been adequately 
evaluated.   

  
(3) Evaluate ALL scientific data and studies produced BEFORE and since 2012. This will further contradict the 
conclusions of the 2012 EIS/EIR as being inconclusive and prejudicial in nature.    

• This fact is supported by Dr. Paul Houser, the hydro meteorologist, hired to oversee the scientific 
integrity, when he revealed that the study was designed to align with those favoring dam removal. 
• The tribes still gill net across the mouth of the Klamath and this has had an effect on salmon populations.

  
(4) Fully analyze the environmental and economic impacts of dam removal with respect to the certainty of 
removal ramifications, not just what “might”, “could”, language used in the 2012 EIR/ EIS studies used in 
support of dam removal. 

• The loss of property values is reflected in the declining property taxes, and therefore a loss to Siskiyou 
County Revenue.  The 2012 study only looked at bare land values. They did not go through the process of 
the Record of Decision. Improvements were not considered.   
• The KRRC does not have the funding or a plan for river or reservoir aesthetic restoration.  It would take 
many, many years, if not a lifetime, to return the Klamath River behind the reservoirs to their native 
beauty. 
• Unless the entire river is studied, all the impacts to fish and birds can’t be know as to the impact. 
• There are Perch behind the dams and if they are released into the lower river, that consequence must be 
considered since they are predatory to Salmon eggs.  This is an ESA impact that has not been studied.  
• The Shasta Native American Tribe, which precedes other Klamath tribes are not a signatory to the 
KHSA and have not been represented. Dam removal will expose sensitive Shasta burial grounds and 
possibly tribal artifacts.  
• As the tribes, downstream from the dams are demanding that their tribal and cultural customs be 
respected, so shall the Shasta Nation be respected. If you engage with some tribal entities without taking 
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into consideration allentities and be certain that the interests of all tribes are taken into equal consideration 
you will be acting prejudicially. 

  
There is no possible way that you can base your current study on such flawed analyses such as the 2012 
EIR/EIS study!! Unless a new, transparent, and complete study of the entire river system is performed, the 
SWRCB cannot make a credible determination concerning water quality!! 
 
Thank you, 
 
Jeff Beardsmore 
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Thaler, Parker@Waterboards

From: John Beardsmore <lonewolfjb@yahoo.com>
Sent: Tuesday, January 31, 2017 11:52 AM
To: Thaler, Parker@Waterboards
Subject: Comments 

 
 
 
I request that the California State Water Resources Control Board:  
  
(1)  Do NOT issue a water quality certification for the KRRC for the Klamath River!! 
  
(2)  Do NOT incorporate the information from the 2012 joint California and Federal EIR/EIS into the EIR 
currently being developed. The previous EIR/EIS was NOT based on exhaustive studies and did NOT reach the 
correct conclusion.  
·       Only five miles of the entire river system, designed to generate data that would best support dam removal, 
was submitted.  
·       It was clearly NOT an exhaustive study as the river waters above the dams was NOT studied, nor was the 
water quality entering California from Oregon.   
·       A new and complete analysis of the entire river must be performed, including the water management of 
the Trinity River that is diverted into the State Water Project and the central canal as these flow impacts on the 
fish are unknown.  The complete environmental consequences have not been adequately evaluated.   
  
(3) Evaluate ALL scientific data and studies produced BEFORE and since 2012. This will further contradict the 
conclusions of the 2012 EIS/EIR as being inconclusive and prejudicial in nature.    
·       This fact is supported by Dr. Paul Houser, the hydro meteorologist, hired to oversee the scientific integrity, 
when he revealed that the study was designed to align with those favoring dam removal. 
·       The tribes still gill net across the mouth of the Klamath and this has had an effect on salmon populations. 
  
(4) Fully analyze the environmental and economic impacts of dam removal with respect to the certainty of 
removal ramifications, not just what “might”, “could”, language used in the 2012 EIR/ EIS studies used in 
support of dam removal. 
·       The loss of property values is reflected in the declining property taxes, and therefore a loss to Siskiyou 
County Revenue.  The 2012 study only looked at bare land values. They did not go through the process of the 
Record of Decision. Improvements were not considered.  
·       The KRRC does not have the funding or a plan for river or reservoir aesthetic restoration.  It would take 
many, many years, if not a lifetime, to return the Klamath River behind the reservoirs to their native beauty. 
·       Unless the entire river is studied, all the impacts to fish and birds can’t be know as to the impact. 
·       There are Perch behind the dams and if they are released into the lower river, that consequence must be 
considered since they are predatory to Salmon eggs.  This is an ESA impact that has not been studied. 
·       The Shasta Native American Tribe, which precedes other Klamath tribes are not a signatory to the KHSA 
and have not been represented. Dam removal will expose sensitive Shasta burial grounds and possibly tribal 
artifacts.  
·       As the tribes, downstream from the dams are demanding that their tribal and cultural customs be respected, 
so shall the Shasta Nation be respected. If you engage with some tribal entities without taking into 
consideration all entities and be certain that the interests of all tribes are taken into equal consideration you will 
be acting prejudicially. 
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There is no possible way that you can base your current study on such flawed analyses such as the 2012 
EIR/EIS study!!  Unless a new, transparent, and complete study of the entire river system is performed, the 
SWRCB cannot make a credible determination concerning water quality!! 
 
 
John Beardsmore  
Copco Lake Homeowner  
 
Sent from my iPhone 
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Thaler, Parker@Waterboards

From: Shaun Beardsmore <shaun.beardsmore@gmail.com>
Sent: Monday, January 30, 2017 11:02 AM
To: Thaler, Parker@Waterboards
Subject: Scoping Comments-Klamath River

I request that the California State Water Resources Control Board:  
  
(1)  Do NOT issue a water quality certification for the KRRC for the Klamath River!! 
  
(2)  Do NOT incorporate the information from the 2012 joint California and Federal EIR/EIS into the EIR 
currently being developed. The previous EIR/EIS was NOT based on exhaustive studies and did NOT reach 
the correct conclusion.  
       Only five miles of the entire river system, designed to generate data that would best support dam removal, 
was submitted. 
       It was clearly NOT an exhaustive study as the river waters above the dams was NOT studied, nor was the 
water quality entering California from Oregon.  
       A new and complete analysis of the entire river must be performed, including the water management of 
the Trinity River that is diverted into the State Water Project and the central canal as these flow impacts on the 
fish are unknown.  The complete environmental consequences have not been adequately evaluated.  
  
(3) Evaluate ALL scientific data and studies produced BEFORE and since 2012. This will further contradict the 
conclusions of the 2012 EIS/EIR as being inconclusive and prejudicial in nature.    
       This fact is supported by Dr. Paul Houser, the hydro meteorologist, hired to oversee the scientific integrity, 
when he revealed that the study was designed to align with those favoring dam removal. 
       The tribes still gill net across the mouth of the Klamath and this has had an effect on salmon populations. 
  
(4) Fully analyze the environmental and economic impacts of dam removal with respect to the certainty of 
removal ramifications, not just what “might”, “could”, language used in the 2012 EIR/ EIS studies used in 
support of dam removal. 
       The loss of property values is reflected in the declining property taxes, and therefore a loss to Siskiyou 
County Revenue.  The 2012 study only looked at bare land values. They did not go through the process of the 
Record of Decision. Improvements were not considered.   
       The KRRC does not have the funding or a plan for river or reservoir aesthetic restoration.  It would take 
many, many years, if not a lifetime, to return the Klamath River behind the reservoirs to their native beauty. 
       Unless the entire river is studied, all the impacts to fish and birds can’t be know as to the impact. 
       There are Perch behind the dams and if they are released into the lower river, that consequence must be 
considered since they are predatory to Salmon eggs.  This is an ESA impact that has not been studied. 
       The Shasta Native American Tribe, which precedes other Klamath tribes are not a signatory to the KHSA 
and have not been represented. Dam removal will expose sensitive Shasta burial grounds and possibly tribal 
artifacts. 
       As the tribes, downstream from the dams are demanding that their tribal and cultural customs be 
respected, so shall the Shasta Nation be respected. If you engage with some tribal entities without taking into 
consideration all entities and be certain that the interests of all tribes are taken into equal consideration you will 
be acting prejudicially. 
  
There is no possible way that you can base your current study on such flawed analyses such as the 2012 
EIR/EIS study!!  Unless a new, transparent, and complete study of the entire river system is performed, the 
SWRCB cannot make a credible determination concerning water quality!! 
 
--  
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From: Chris Beath <chris.beath@gmail.com>

Sent: Wednesday, January 25, 2017 6:11 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Chris Beath 
1090 W 27th Ave 
Eugene, OR 97405 
chris.beath@gmail.com 



1

From: Hal Beaver <user@votervoice.net>

Sent: Thursday, January 26, 2017 5:47 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Hal Beaver 
157 W Blithedale Ave 
Mill Valley, CA 94941 
halbeaver@sbcglobal.net 
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From: Trevor Beer <user@votervoice.net>

Sent: Wednesday, January 25, 2017 4:57 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Trevor Beer 
10836 Ivoryton Way 
Mather, CA 95655 
tbeer666@yahoo.com 
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From: Jerry Bender <user@votervoice.net>

Sent: Friday, January 27, 2017 10:58 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Jerry Bender 
620 Lombard Ave 
Santa Rosa, CA 95409 
jerrybender@sbcglobal.net 



January 31,2017

To: State Water Resources Control Board

Subject: Dam removal on Klamath River

On January 26, 2017 I attended the State Water Board public comment meeting on the EIRfor

the removal of the four dams on the Klamath River. I have attended similar meetings since the

federal license for these dams held by Pacific Corporation expired. Although I have little

understanding of the questionable scientific verification that the removal of these dams is

necessary, I do understand the social, economic and human implication of this action, having

worked in this area as a real estate broker for almost 20 years.

Communities have grown around the various lakes formed by the damming of the Klamath

River. These communities have enjoyed an extraordinary life style: clean air and water, no noise

pollution, and a bounty of recreational opportunities--fishing, hunting, hiking, and water

sports. Many of the citizens living in the Copco Lake and Iron Gate Lake areas, as citizens in

urban areas, have invested much of their financial resources in the homes they own. The

removal of the dams would certainly cause financial hardship for many as the value of their

homes diminish.

Not onlv may the homes lose value, they may become unlivable. The domestic water supply for

most of the homes in the area is a well. Should the lakes disappear due to dam removal, the

water table that now sustains these wells may also disappear. Without a clean water supply,

these communities will sustain tremendous hardship.

Please take into consideration the destruction the removal of the dams would cause in the lives

of so many people. Perhaps the money now being coillected from PP&L costumers in our area

in anticipation of dam removal can instead be used for dam improvements.

~

. cere lV, 1'1/
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rsula Bendix ¥
Bendix Real Estate, CaIBRE#01238730

655 Lane Street

Yreka, CA 96097
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From: Lisa Beranek <lisa.a.beranek@gmail.com>

Sent: Monday, January 30, 2017 11:57 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Lisa Beranek 
PO Box 2564 
White Salmon, WA 98672 
lisa.a.beranek@gmail.com 
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Thaler, Parker@Waterboards

From: Pilotrock@copper.net
Sent: Saturday, January 28, 2017 1:50 PM
To: Wr401program
Subject: Dam Removal on the Klamath

  Parker Thaler,  
  State Water Resources Control Board 
  Division of Water Rights-Water Quality Certification Program 
 
       Dear Parker Thaler: 
 
       Writing your office regarding the proposed removal of the four dams on the Klamath River.  Clearly, the science is 
behind dam removal and I have read some of the evidence that supports it.   As a resident of Hornbrook, California, I have 
witnessed firsthand the toxic algae in both Copco and Irongate "lakes" that is harming the life of the River.  Silt just below 
the dams has been the breeding site for parasites that kill salmon.   Warm water also fosters rapid parasite growth.  This 
has been monitored and documented by legitimate sources.   As to claims issued by some speakers at the recent 
Scoping Meeting held in Yreka that "dirty water comes from Oregon":    I say, if this is true, create a two State entity that is 
in charge of water quality on the Klamath.   If California and Nevada can create a legal body to enforce clean water in 
Lake Tahoe, surely Oregon and California  can do the same.  I strongly urge you to proceed ahead with Dam Removal on 
the Klamath.  Thank You for your consideration.         
                                                                                                           
                                                                                                       
                                                                                                               Sincerely, 
                                                                                                                              John K. Bermel 
                                                                                                                              Hornbrook, California                        
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From: mark bevans <markbevans@comcast.net>

Sent: Thursday, January 26, 2017 8:35 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

MBevans 
PO BOX 366 
GEORGETOWN, CA 95634 
markbevans@comcast.net 
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From: Brian Bic <Thebigbic@gmail.com>

Sent: Friday, January 27, 2017 12:37 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Brian B. 
7932 SW 10th Ave 
Portland, OR 97219 
Thebigbic@gmail.com 
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From: Michael Bland <calciobland@gmail.com>

Sent: Thursday, January 26, 2017 5:02 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Michael Bland 
1243 14th Ave Apt A 
San Francisco, CA 94122 
calciobland@gmail.com 
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From: William Boosman <piscobill@gmail.com>

Sent: Tuesday, January 31, 2017 12:27 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

William Boosman 
135 Forest Ave 
Pacific Grove, CA 93950 
piscobill@gmail.com 
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From: James Bowen, Jr <jim.viv@charter.net>

Sent: Thursday, January 26, 2017 6:28 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

James Bowen 
30112 Hall Rd 
Escalon, CA 95320 
jim.viv@charter.net 
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From: Steve Boyle <mr212@comcast.net>

Sent: Saturday, January 28, 2017 11:16 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Steve Boyle 
2106 E South Bear Creek Dr 
Merced, CA 95340 
mr212@comcast.net 
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From: craig bradshaw <user@votervoice.net>

Sent: Friday, January 27, 2017 1:51 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

craig bradshaw 
11 Crosby Ct 
Martinez, CA 94553 
boxersdaddy@yahoo.com 
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From: John Bretl <jbmissionfloors@comcast.net>

Sent: Sunday, January 29, 2017 7:22 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

John Bretl 
223 San Juan Ave 
Santa Cruz, CA 95062 
jbmissionfloors@comcast.net 
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Thaler, Parker@Waterboards

From: Glen Briggs <gleno@sisqtel.net>
Sent: Monday, January 23, 2017 3:23 PM
To: Thaler, Parker@Waterboards
Subject: Meeting concerning "Notice of Preparation and Scoping-----Lower Klamath 

Project---=Yreka, Ca. meeting

 
Dear Mr. Thaler; 
 
My name is Glen Briggs.  I am a resident of Siskiyou County and live along the Mid‐Klamath a short distance upstream 
from Happy Camp.  My family has been residing at or very near my present location since the mid 1860's and, as a result 
I am very concerned about the outcome of the attempt to remove the Klamath Dams.  I plan to attend the meeting 
scheduled for Yreka this coming Thursday, the 26th. 
 
In reviewing the information I received in the mail concerning this Project, I am unclear as to just what the 
environmental baseline referred to on page 2 of the notice is.  I would appreciate a brief explanation if that should be 
possible. 
 
Thank you: 
 
Glen Briggs  
53005 State Highway 96,  
Seiad Valley Ca. 
(530) 496‐3343 
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From: Gerald Brooks <dland123@pacbell.net>

Sent: Thursday, January 26, 2017 7:00 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Gerald Brooks 
835 Covington Rd 
Belmont, CA 94002 
dland123@pacbell.net 
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From: Mark Brown <mebrown54@earthlink.net>

Sent: Friday, January 27, 2017 6:25 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Mark Brown 
27986 Rural Ln 
Laguna Niguel, CA 92677 
mebrown54@earthlink.net 
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From: Brandon Bugge <user@votervoice.net>

Sent: Monday, January 30, 2017 11:01 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Brandon Bugge 
2216 Bell Flower Ln 
Santa Rosa, CA 95404 
buggeman@rocketmail.com 
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From: Matt Burns <mattburns@oregonoils.com>

Sent: Friday, January 27, 2017 3:53 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Matt burns 
14726 SW 78th Ave 
Portland, OR 97224 
mattburns@oregonoils.com 
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From: Adrian Cardenas <user@votervoice.net>

Sent: Thursday, January 26, 2017 5:44 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Adrian Cardenas 
531 Baker St 
San Francisco, CA 94117 
cardenas_adrian@yahoo.com 
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Thaler, Parker@Waterboards

From: Tim Cate <timcate71@gmail.com>
Sent: Monday, January 30, 2017 9:22 AM
To: Wr401program
Subject: Klamath River Dam Removal

Dear State Water Resources Control Board, 
     I am in favor of removal of the four hydroelectric dams on the Klamath River.  These old dams do more harm than 
good.  The Yurok Indian rights to salmon in the river should supersede all other considerations.  They were here first and 
the salmon is integral to their culture. 
     Dams on the tributaries to the Klamath should be enough flood protection for residents below these dams.  Perhaps 
the uppermost dam could be breached rather than removed if flooding is a legitimate concern. 
     PacificCorp has agreed to the removal, so do what is right and proceed. 
     Sincerely, Tim Cate 471 Parkside Dr. Ashland, OR. 97520 
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From: Anthony Chacon, Sr <achaconsr8@gmail.com>

Sent: Thursday, January 26, 2017 2:12 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Anthony Sr Chacon 
3730 Brotherton St 
Corona, CA 92879 
achaconsr8@gmail.com 
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From: Paul Chua <user@votervoice.net>

Sent: Thursday, January 26, 2017 7:49 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Paul chua 
4070 Morrell St Unit 4 
San Diego, CA 92109 
paulcasurfer@yahoo.com 
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Thaler, Parker@Waterboards

From: Rennie <cleland@cot.net>
Sent: Wednesday, February 01, 2017 4:51 PM
To: Wr401program; Thaler, Parker@Waterboards
Subject: Klamath River Dam Removal: OPPOSITION

My name is Rennie Cleland and I am a retired California Department of Fish and Game Warden in Siskiyou 
County.  I attended the LKR License Surrender meeting in Yreka on January 26, 2017.  I listened intently to the 
48 speakers that you allowed to speak.  In my opinion, supported by four generations of family living in 
Siskiyou County and 30.5 years of state service and 27.5 in wildlife protection, there is absolutely no logic in 
removing these hydroelectric dams; especially in the name of water quality.   
  
Mitigation measures were considered when those dams went in and the state managed fish hatchery at Iron 
Gate puts more fish back into the river than would occur naturally from tributaries above.  The Indians above 
Upper Klamath Lake are crazy to think these anadromous fish will return to the the Wood, Williamson, 
Sprague and other smaller tributaries. 
  
Leave these dams in place and utilize the clean power they generate.   
Rennie Cleland 
PO Box 805 
Dorris, California 
cleland@cot.net 
530‐260‐1147 
 

Right-click here to download pictures.  To help p ro tect your privacy, 
Outlo ok prevented au tomatic download  of this picture from the  
In ternet.

 

Virus-free. www.avg.com  

 



1

From: Brian Cochran <briancochran@mac.com>

Sent: Wednesday, January 25, 2017 6:28 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

BC 
1533 NW Spruce Ave 
Redmond, OR 97756 
briancochran@mac.com 



1

From: robert cockcroft, jr. <rhcbob@g-mail.com>

Sent: Saturday, January 28, 2017 7:18 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

RH Cockcroft 
40590 Sierra Way 
Fall River Mills, CA 96028 
rhcbob@g-mail.com 
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Thaler, Parker@Waterboards

From: Jim Cody <cody100@gmail.com>
Sent: Friday, January 27, 2017 9:33 PM
To: Thaler, Parker@Waterboards
Subject: please do not destroy the dam

how many years have plant life and animal life and human life spent adapting to the present lake and river 
condition?  removing the klamath dam destroys all those years of toil, wiping away the homes and environment 
of all of those living things. 
 
to make such a destructive move should require an overwhelming need that does not seem to exist.  please help 
us in siskiyou county to preserve what we have worked hard to create.  respect us and our animals and our 
plants.  thank you. 
 
 
jim cody (35 year owner resident) 
15504 valley view dr 
weed, ca 96094 
530-938-3225 
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From: Alex Corum <racorum@hotmail.com>

Sent: Sunday, January 29, 2017 10:37 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Alex Corum 
PO Box 749 
Happy Camp, CA 96039 
racorum@hotmail.com 
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Thaler, Parker@Waterboards

From: Earle Cummings <earlecummings@gmail.com>
Sent: Tuesday, January 31, 2017 5:35 AM
To: Wr401program
Subject: Klamath Dam Removal

A recent press report from Yreka indicated there was significant local support for keeping the  dams in place. As a 
member of a waterfowl hunting club with property adjoining the Lower Klamath National Wildlife Refuge in California, I 
support Dam removal. Our hunting property is in the bed of what was once the Lower Klamath Lake, and was farmed for 
barley after the Bureau of Reclamation drained that navigable body of water. We have restored the barley fields to 
seasonal wetlands, and believe that by doing so, we are sequestering nutrients and carbon. Those consequences help 
reduce the nutrients that leave the croplands in irrigation tailwater and cause toxic algae growth that poisons fish and 
wildlife downstream.  
The reservoirs on the Lower Klamath are part of a complex ecosystem that was barely considered and poorly 
understood when the permits for the reservoir and irrigation system were approved. Our hunting club has tried to be 
thoughtful in restoring the health to a small portion of that system. We hope your decision will not prevent our access to 
the irrigation tailwater that we use in a way that is sustainable for beneficial use by aquatic life downstream as well as 
avian species like bald eagles that rely on terrestrial and aquatic life supported by the river and marshes that were so 
altered when the complex was originally permitted. 
I am a retired wildlife biologist and environmental specialist with past employment at then‐DFG, SWRCB, and DWR. 
 
Earle Cummings 
Certified Wildlife Biologist by TWS 
PO Box 1080 
Geyserville CA 95441 
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Thaler, Parker@Waterboards

From: marycunningham@charter.net
Sent: Wednesday, January 25, 2017 5:19 AM
To: Thaler, Parker@Waterboards
Subject: Klamath Dam Comments

January 23, 2017 

  

Dear State Water Resources Control Board c/o Mr. Parker Thaler, 

  

We were NOT notified of the scoping meetings in a transparent way.  We own property on Copco Lake, so we are 
obviously stakeholders! We had been included by the Department of the Interior and the Bureau of Reclamation, when 
they were doing scoping meetings for their studies.  We were notified by the Klamath River Renewal Corporation, KRRC, 
of their application to FERC.  Unless we went to extraordinary measures to stay informed, no one received notice of the 
public scoping meetings. While on the surface, it appears you sent out the required notifications, you did not adhere to the 
spirit of the law as it was intended to notify and engage the public, and we find it ironic that the parties that support dam 
removal were notified much earlier than even the Siskiyou Board of Supervisors.  This is not the first time that lack of 
transparency in this process has occurred. 

  

The Siskiyou Board of Supervisors represent and speak for the 80% of voters in the county that voted to register their 
comments when they voted to keep the dams. Since Siskiyou County is home to 2/3 of the river system, you should give 
the Siskiyou Board of Supervisor’s comments extraordinary consideration in your determination. You need to also 
consider economic and environmental consequences of dam removal. I am hopeful you will consider ALL our 
comments. 

  

To begin, the Klamath River Renewal Corporation has filed an incomplete initial application.  This is alarming, as they 
have had years to formulate a plan to consider such an application, since the KRRC is essentially the original signatories 
to the KHSA and KBRA.  Given the simple fact that the US Congress was not willing to follow through and underwrite the 
liability of dam removal, how can a non-profit, that cannot even fill out a complete application, take over the Klamath 
Dams?  This should be a major red flag that they will not be able to assume such an undertaking with any kind of 
organization or complexity of such a massive project!  This is one reason, of many, that we believe that you should not 
grant certification. 

  

Water Quality  

         The 2012 California and Federal EIR/EIS reached incorrect conclusions.  They did not do exhaustive engineering and 
environmental studies and therefore should NOT even be considered or used in the new EIR.   

         The Bureau of Reclamation and Department of Interior studies were pushed by the signatories of the KHSA and KBRA 
chose the area of the river to study that would cost the least to remove the dams and have the highest environmental 
effect for dam removal to fit dam removal agenda.  This opinion is fortified by Dr. Paul Houser, the hydro meteorologist, 
hired to oversee the scientific integrity of the BOR’s study.  
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         Only FIVE miles of the ENTIRE Klamath River, as quoted in the Biological Assessment in the original studies, were 
performed. The five miles studied were below the Iron Gate Dam and nothing was studied above the dam all the way into 
Oregon.  

         The most polluted water in the Klamath River is between Keno and Copco 1 Dam, and yet this area was not 
studied.  Reports show the water leaving Copco Dam is cleaner than it was when it entered the river.   

         If the entire river system had been studied correctly, the effects of dam removal with sediment release might/could (both 
terms used in the DOI report) kill all aquatic live in the river for at least 2 years.  The report then states that aquatic life will 
magically reappear by year 5, and the fish would be thriving with renewed water quality.  How is that possible?  

         A new and complete analysis of the entire river must be performed, including the water management of the Trinity River 
that is diverted into the State Water Project and the central canal as these flow impacts on the fish are unknown.  The 
complete environmental consequences have not been adequately evaluated.   

         Unless a new, transparent, and complete study of the entire river system is performed, the SWRCB cannot make a 
credible determination concerning water quality.  

         What agency is going to monitor the water quality coming into California from Klamath Lake?  California is bearing the 
burden of compromised water due to geologic factors contributing to the volcanic, phosphorous nature of the river system 
and by pesticides and fertilizers. 

         The warm, shallow waters in the Klamath in Oregon contribute to poor water quality. 

         The most polluted water in the Klamath River is between Keno and Copco Dam and yet after the water leaves the dams, 
it is cleaner than what flowed into the river from Oregon. 

Economic Impacts 

         The economic impacts of the dam removal agreements are already being witnessed in Siskiyou County. 

         Home values on Copco Lake have already plummeted due to dam removal agreements.  Dam removal would precipitate 
a further loss.   

         Homeowners are not able to sell their homes without disclosing possible dam removal and, as such, are forced to reduce 
their prices even more, IF they can even sell their homes. 

         The loss of property values is reflected in the declining property taxes, and therefore a loss to Siskiyou County Revenue. 

         When the BOR did their study they only looked at bare land values. They did not go through the process of the Record of 
Decision. Improvements were not considered.  The KRRC does not have the funding or a plan for river or reservoir 
aesthetic restoration.  It would take many, many years, if not a lifetime, to return the Klamath River behind the reservoirs 
to their native beauty. 

         There are no plans for restoration after dam removal further lowering our property values.   

         Even if there were to be a restoration period, the study looked at that as a period of only five years!! I’d like to see the 
science proving this study’s assumption.  

         There is a lack of transparency with the economic studies. 

         It’s my understanding that Siskiyou County has demanded an economic analysis so that they may inspect the details of 
this study, but their demands have not been met.  

         Property value loss translates into lost tax dollars for school funding. 
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         If the dams are removed, the possibility exists that we could lose our water well, making our home uninhabitable, and 
therefore worthless. I’m certain the KRRC will not take on the expense of drilling a deeper well so that we can remain in 
our home. 

         Will the KRRC compensate us for lost property value?  Or will the KRRC reimburse Siskiyou County for millions of dollars 
of lost tax revenue as property values become worthless?  I doubt that the KRRC will assume any liability and therefore in 
preparing your report you must take into consideration the economic effects of dam removal. 

         The projected $450 million that dam removal is projected to cost, although other studies have shown this figure closer to 
$1 billion, are funds that can be spent on crumbling infrastructure, education, and other projects rather than a project that 
has not been adequately studied.  

Fish and Animal habitat 

         In 2001 The Karuk Council did not believe that Coho Salmon were indigenous to the Klamath River, but saw the value in 
misrepresenting the facts.  The Coho are not native to the river, but the Karuk tribe now claims this to be true. 

         Historically the salmon never came up above where Copco Lake is now due to warm waters from area hot springs per 
Native Shasta elders that lived in the area as well as early settlers, but these facts were never entered into the record 
when the BOR and DOI did their studies, as this area of the river was NOT studied.   

         Under the ESA, a species cannot be decimated by a project, so how is dam removal a viable project to be considered by 
the Water Board if complete analysis is not performed? 

         We have read that there is 20-30 million cubic yards of sediment behind the dams. There is great concern that this impact 
has not been adequately addressed.   I assure you that if the fisheries are to be decimated for even a short period, the 
tribes will litigate for their losses of their fisheries.   

         Unless the entire river is studied, all the impacts to fish and birds can’t be know as to the impact. 

         There are Perch behind the dams and if they are released into the lower river, that consequence must be considered 
since they are predatory to Salmon eggs.  I believe this is another ESA impact that has not been considered.  

         The last few years, water behind the Copco 1 Dam, as well as the others, has been released to improve water quality 
downstream to save the fish from parasites. Craig Tucker, of the Karuk tribe, admitted that without these water releases 
there would have been a major fish die off.  No one at Copco Lake complained about their docks being temporarily 
unusable due to low lake levels, the inability to launch boats from the boat ramps because of low lake levels, and because 
boat could not be used there was a temporary loss of recreation at the lake. 

         Governor Brown has said we need more water storage, not less.  He cannot have it both ways.  If this water storage was 
not there, at this crucial time, the fish would have died, and this winter with heavy rainfall, snow, and runoff there would 
have been floods.   

         Aside from the original studies of only an extremely limited section of the Klamath River being evaluated, not all the 
creeks and rivers from below Iron Gate Dam to the mouth of the Klamath River, that make up the entire river system, and 
the actions of all parties that impact the fisheries, were and need to be taken into consideration. Gill netting still takes 
place across the mouth of the Klamath and this has not been studied as to the effect on Salmon population as well as 
ocean waters warming.   

         Released sediments could alter the habitats of essential fish habitats and adequate studies have not been performed. 

         It is ironic that even with these dams in place there have been record salmon runs and yet the tribes are still litigating. 
They sell their surplus fish to anyone who will buy them. 

         Dam removal resulting in lake removal will impact migratory birds and the birds and animals that live in and around the 
lakes. Bald eagles, white pelicans, blue herons, and others have made this area their home and are thriving. Canadian 
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geese and other migratory birds use the lake as a resting and breeding place and so the impacts to these species all need 
to be studied and have not been done so. 

Public Health, Safety, and Flood Control  

         The risk of floods downstream is great. Part of the reason for the dam construction initially was flood control. The 
sediments behind the dams could exacerbate the flood risk. 

         Dam removal could also change the existing flood plains and you cannot ignore the need to realign the pipeline for the 
City of Yreka’s water supply. 

         The water behind the dams have aided in wildfire protection.  Without the readily available water in the recent wildfires, 
many homes would have been lost. 

         Despite warnings about coming in contact with the water due to toxins, not a single person around Copco Lake that has 
recreated in the lake have ever had any skin or health related issues due to water contact despite years of contact with 
the lake waters. 

         Dam removal could result in problems with mosquito habitat and related diseases such as the Zika virus.   

         There will be a considerable amount of debris because of dam removal possibly posing risks downstream of the 
destruction of the dams.  

Historical and Archeological Effects 

         The Shasta Native American Tribe, which precedes other Klamath tribes are not a signatory to the KHSA and have not 
been represented. Dam removal will expose sensitive Shasta burial grounds and possibly tribal artifacts.  

         As the tribes, downstream from the dams are demanding that their tribal and cultural customs be respected, so shall the 
Shasta Nation be respected. If you engage with tribal entities without taking into consideration all entities and be certain 
that the interests of all tribes are taken into equal consideration you will be acting prejudicially.  

Aesthetics 

         Dam removal would have a long-term effect of the aesthetics of the river and the reservoirs behind the dams, as well as 
sediment transport would change the appearance and erosion issues for the Klamath River.  

         Our home currently looks out onto a beautiful lake.  When lake levels have been lowered for dam maintenance or when 
water releases have occurred to improve water quality for the fish, the mud, trash debris, and sediment exposed is not 
aesthetically appealing.  

  

  

Recreation 

         If dam removal takes place there will be a great recreational loss to the public.  Currently the lakes provide such activities 
as boating, fishing, water skiing, wake boarding, kayaking, standup paddling, canoeing, and swimming.  There is also 
camping along the lakes that would be eliminated with dam removal.   

         White water rafting activies would be altered with dam removal. 

Greenhouse gas emissions 
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         Removal of effective hydroelectric power providing power to over 75,000 homes will most likely result in increased 
greenhouse gas emissions from replacement sources at a time when California will not meet the 33% legal mandate of 
electric power sales from renewable sources by 2020 even with the dams in place. 

Alternative Solutions for Analysis 

         Once there has been a thorough and complete analysis, a determination has found that salmon were native to the area 
above Copco 1 Dam and that the fish would survive and thrive in this area of the river, then there can be alternative 
solutions for analysis. 

         Siskiyou County has offered solutions to address Klamath River Water Quality, such as fish ladders, and Trap and Haul 
where fish ladders might not be a practical application.  

         Another solution might be using Bogus Creek as a bypass around the dams for fish passage. 

         “Fish cannons” are also used in certain cases for transporting fish. 

         Siskiyou County and landowners have taken many measures to improve water quality, improve fish habitats and water 
conservation.  

  

In conclusion, you must take into consideration all the above reasons to complete the process for permit application 
without the assumption of a predetermined outcome. To do anything less, than a complete and independent analysis, 
would violate the Code of Regulations. We ask that you deny the certification request for Section 401(a)(1) of the Federal 
Clean Water Act for the KRRC to move forward with dam removal.  

  

Respectfully submitted, 

  

  

Bart Kent and Mary Cunningham 

17107 Patricia Ave. 

Montague, CA 96064 

Mailing address: 

125 Annandale Ct. 

Crescent City, CA 95531 

Phone: (530) 459-1544 

(707) 464-6166 

Email:  kentappraisal@charter.net 
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From: Lisa Cutter <lcutter@earthlink.net>

Sent: Saturday, January 28, 2017 9:03 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Lisa Cutter 
14140 Sunrock Rd 
Nevada City, CA 95959 
lcutter@earthlink.net 



 

 

 

 

 

January 31, 2017 
 
 
Mr. Parker Thaler 
State Water Resources Control Board 
Division of Water Rights 
P.O. Box 2000 
Sacramento, CA 95812-2000 
 
Subject: Klamath Hydroelectric Project (FERC Project 14803) 
 
 
Dear Mr. Thaler: 
 
Thank you for the opportunity to provide comments for the record regarding the impact to Tribal Cultural 
Resources on FERC Project 14803. I am writing as an anthropologist and archaeologist at the University 
of Pennsylvania Museum who has spent the past eighteen years studying Shasta Indian culture in the 
Upper Klamath Canyon area and working closely with present-day Shasta descendant communities. 
 
Based upon my research and knowledge about this area, the 2012 EIS and EIR do not properly consider 
the impact to Shasta Indian cultural sites and traditional cultural landscapes in the Upper Klamath 
Canyon. A new EIR is required that involves full consultation with the relevant present-day Shasta Indian 
representatives as is required under CEQA Section 15064.5 and California AB 52. The reason for this 
inadequacy is straightforward: the Shasta Indian representatives most closely associated with the Upper 
Klamath Canyon cannot participate in Federal consultation process as a Tribe because they lack Federal 
recognition. However, the consultation process afforded by CEQA permits Shasta Indian representatives 
to be included fully. 
 
When considering an EIR for FERC Project 14803, the historic circumstances of the Shasta Indians in 
northern California must be taken into account. The discovery of gold in Siskiyou County had devastating 
consequences for Native people. Death and disease took a toll on the Native population. Miners and 
settlers displaced Shasta people from their traditional villages in Scott Valley, Shasta Valley, and along 
the Klamath River to less desirable lands in the valleys or to remote, inaccessible locations away from the 
new Euro-American towns. By the early 1860s, surviving Shasta people established “rancherias,” 
typically consisting of a few extended families, in Etna, Quartz Valley, Moffett Creek, Hamburg, Yreka, 
and in the Upper Klamath Canyon.  
 
Each of these rancherias followed a unique historical trajectory. The Federal government purchased 441 
acres of land for the Etna rancheria in 1907, pursuant to the Act of June 21, 1906; the rancheria was 
terminated under the California Indian Rancheria Act of 1958. A reservation was established at Quartz 
Valley in 1940 under the Indian Reorganization Act of 1934. It, too, was terminated under the California 
Indian Rancheria Act but was restored to Federal status following the decision in Tillie Hardwick v. U.S. 
Currently, the majority of residents are Karuk. The Federal government sued on behalf of the Moffett 
Creek rancheria in 1919, arguing that the rancheria retained tribal ownership over its lands; a final 
decision by the U.S. Supreme Court in Cramer v. U.S. (1923) affirmed the existence of individual 



 
 

aboriginal title to the rancheria lands but not a tribal ownership right. At Hamburg and Yreka, Shasta 
people received Indian allotments from National Forest lands. The Yreka rancheria was depopulated 
during the Influenza Epidemic of 1918-1919, when many of the residents perished. The few Yreka 
survivors resettled elsewhere. 
 
The Shasta rancherias in the Scott and Shasta Valleys maintained connections to Shasta people living in 
the Upper Klamath Canyon through shared social, cultural, and trade linkages. Particularly strong social 
bonds anchored the Etna, Moffett Creek, Yreka, and the Upper Klamath Canyon rancherias, whose 
families intermarried. Similarly strong ties existed between the pre-Indian Reorganization Act rancherias 
at Quartz Valley and Hamburg in northern Scott Valley. 
 
The Upper Klamath Canyon rancheria was located in a place called k’íka·c’é·ki. The term likely referred 
to the principal village recorded as the archaeological site CA-SIS-17 and the smaller settlements, 
campsites, graveyards, and sacred landscape surrounding it. Shasta people settled here after their forced 
relocation from the Bogus Creek area around what is now Iron Gate Reservoir. Working together and 
under the leadership of Bogus Tom and Indian Jake, Shasta people purchased land and obtained Indian 
allotments to create a contiguous land mass for their rancheria. By 1920, it was likely the largest Shasta 
rancheria in terms of population and in land acreage under Native control. Moreover, the inhabitants at 
k’íka·c’é·ki showed some political and cultural differentiation from other Shasta groups along the 
Klamath River. Bogus Tom insisted to Smithsonian anthropologist C. Hart Merriam that he held political 
authority over the lands at k’íka·c’é·ki downriver to Hornbrook, after which other Shasta leaders exerted 
their control. He thus asserted the political autonomy of the group living in the Upper Klamath Canyon. 
Additionally, Sonoma State University linguist Shirley Silver recognized that Shasta speakers at 
k’íka·c’é·ki spoke a slightly different dialect than the downriver communities. On the basis of this 
distinction, Victor Golla’s California Indian Languages (Univ. of California, 2011, p. 91-2) termed this 
group to be the “Jenny Creek Shasta.” 
 
The area around k’íka·c’é·ki was situated in a valley—a valley that proved ideal for the construction of the 
Copco Number 1 Dam and its reservoir. Shasta people living below the reservoir waterline were forced to 
sell their lands and relocate. John C. Boyle, the vice president, general manager, and long-time chief 
engineer of the California Oregon Power Company, provided an eyewitness account of the dispossession 
of Shasta people at k’íka·c’é·ki in his memoir Fifty Years on the Klamath (1976). As he recounted it: 
 

The area surrounding the project was a happy hunting ground for the Indians, plenty of 
fish in the river and bountiful wildlife in the lava canyons, especially in wintertime. …  
Most of the … Indians in the neighborhood were mixed bloods, such as the Keatons, 
Griffiths, Raymonds, Frains, and others. 
 
Kitty Ward, a full-blood Indian, lived in a tall log cabin which she and her white husband 
Tim built for a home. It was beautifully located on the lower end of the proposed 
reservoir beside flowing springs ample to irrigate some of the lands. 
 
The cabin was below the flow line so when time to fill the reservoir came, Kitty was told 
it was necessary for her to move. She certainly knew how to put the white man in his 
place. Between sobs and tears, she refused again and again to leave her home saying, “I 
no move, let water come, I die here.” Tim had been dead for several years, but Andy 
Marlow, as a ranch foreman and keeper of her wampum [and Kitty’s son-in-law] 
cooperated in getting Kitty to visit in Hornbrook, a visit from which she never returned. 

 
Kitty Ward died in the aftermath of her forced relocation. The Shasta community at k’íka·c’é·ki never 
recovered fully, either. Those above the waterline stayed on their lands. Most of those below the waterline 



 
 

relocated elsewhere. Absent the shared land base and mutual reinforcement of Shasta cultural traditions 
and regular interactions in the language, it became more difficult to maintain a sense of Shasta identity at 
k’íka·c’é·ki. This disruption in Shasta community life had outsized historical consequences. Arguably, the 
construction of the Copco Number 1 Dam is a significant contributing factor as to why the Shasta lack 
Federal recognition in the present day. 
 
Certainly, the California State Water Resources Board must balance many considerations in FERC 
Project 14803. The decline of the historic salmonid fishery, which united and sustained the religious life 
and annual ritual cycle of the Yurok, Hupa, Karuk—as well as the Shasta—is a matter of substantial 
concern. It is also clear that many Siskiyou County residents remain apprehensive about what this project 
will mean for their livelihood and the sustainability of their rural communities and economy. My purpose 
in these comments is not to propose a particular outcome or mitigation strategy for FERC Project 14803. 
Rather, my intention is to highlight the inadequacy of the 2012 EIS/EIR for decision-making. In my view, 
it would be a grave injustice to compound the historical loss of the Shasta lands at Iron Gate Dam, 
k’íka·c’é·ki, and the Upper Klamath Canyon by adopting the 2012 EIS/EIR without modification. A full 
consultation with the relevant present-day Shasta descendant communities is now required. 
 
Sincerely, 

 
 
Brian I. Daniels, Ph.D. 
Director of Research and Programs 
Penn Cultural Heritage Center 
University of Pennsylvania Museum 
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From: Brett David <brett@tightlinepress.com>

Sent: Wednesday, January 25, 2017 6:46 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Brett Davis 
62660 Larkview Rd 
Bend, OR 97701 
brett@tightlinepress.com 
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From: Brittany Davis <badavis9@gmail.com>

Sent: Sunday, January 29, 2017 12:04 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Brittany davis 
52 Saroni Ct 
Oakland, CA 94611 
badavis9@gmail.com 
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From: Lori Day <ranchgirl2006@gmail.com>

Sent: Wednesday, January 25, 2017 5:10 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Lori Day 
1850 SW Tamarack St 
McMinnville, OR 97128 
ranchgirl2006@gmail.com 
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From: Timothy Devine <user@votervoice.net>

Sent: Thursday, January 26, 2017 9:45 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Timothy Devine 
24702 Broadmore Ave 
Hayward, CA 94544 
goosedevine@yahoo.com 
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From: Peter Douglas <user@votervoice.net>

Sent: Saturday, January 28, 2017 2:57 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Peter Douglas 
81 W Santa Inez Ave 
San Mateo, CA 94402 
pdouglas81@yahoo.com 
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From: Michael Drais <okiedokie33@gmail.com>

Sent: Friday, January 27, 2017 7:58 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Michael Drais 
28632 HISTORIC COLUMBIA RIVER HWY 
TROUTDALE, OR 97060 
okiedokie33@gmail.com 
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Thaler, Parker@Waterboards

From: Ann Duchi <annmduc@hotmail.com>
Sent: Tuesday, January 31, 2017 3:30 PM
To: Wr401program

Comment regarding dam removal on Lower Klamath 
Thank you for hosting the scoping meeting for Siskiyou County residents.  Danielle Jester wrote a very 
informative and comprehensive article regarding same in the Siskiyou Daily News. It is unfortunate that you 
had to contend with outrage and threatened lawsuits.  I am wondering how many individuals, like me, stayed 
away from the meeting because of this anticipated uncivil behavior? There does not appear to be an easy 
solution, we need to take care of that Salmon run, to keep the population from diminishing, homeowners 
need flood control.  How much water do farmers use from these reservoirs? There is a fish ladder in place on 
the Sacramento River at Keswick Dam.  Is it successful?  Please continue a thorough study to search for 
sustainable, scientifically sound and effective solutions to this issue. 
 
Ann Duchi 
122 Montair Drive 
Montague, CA 96064r 
Sent from my Surface Pro 
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From: Anderson Dunn, IV <user@votervoice.net>

Sent: Wednesday, January 25, 2017 8:19 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Anderson Dunn IV 
PO Box 91 
Louviers, CO 80131 
adunniv@yahoo.com 
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From: Elizabeth Earthman <rainskirts@gmail.com>

Sent: Friday, January 27, 2017 9:37 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Elizabeth Earthman 
27830 State Highway 128 
Winters, CA 95694 
rainskirts@gmail.com 
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From: Gordon Ehrman, CPA <ehrman1@msn.com>

Sent: Thursday, January 26, 2017 6:10 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Gordon Ehrman CPA 
16 Drakes View Cir 
Greenbrae, CA 94904 
ehrman1@msn.com 
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From: Paul Elkins <elkins0260@gmail.com>

Sent: Friday, January 27, 2017 6:44 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Paul Elkins 
9125 Posada Way 
Sacramento, CA 95826 
elkins0260@gmail.com 
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From: David Enelow <denelow@gmail.com>

Sent: Friday, January 27, 2017 5:57 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. I have finished for over sixty 
years in California and the state of its rivers is of special concern to me. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

David Enelow 
1606 Rose St 
Berkeley, CA 94703 
denelow@gmail.com 
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From: Celio Enriquez <user@votervoice.net>

Sent: Thursday, January 26, 2017 6:38 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Celio Enriquez 
32636 Pine Canyon Rd 
Lake Hughes, CA 93532 
carneasadaman@yahoo.com 
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From: Joshua Feltenberger <user@votervoice.net>

Sent: Thursday, January 26, 2017 6:24 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Joshua feltenberger 
3930 Holly Rue 
Erie, PA 16506 
joshuafeltenberger@yahoo.com 
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From: Miles Fidler <milesfidler@gmail.com>

Sent: Thursday, January 26, 2017 7:23 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Miles Fidler 
20088 Beth Ave Unit 2 
Bend, OR 97702 
milesfidler@gmail.com 
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From: Bruce Finney <finney@isu.edu>

Sent: Thursday, January 26, 2017 4:56 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Bruce Finney 
948 Prospect Hts 
Santa Cruz, CA 95065 
finney@isu.edu 
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Thaler, Parker@Waterboards

From: Richard Flynn <user@votervoice.net>
Sent: Tuesday, January 31, 2017 10:16 AM
To: Thaler, Parker@Waterboards
Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 
 
Read this comment!!!!!!!!!!  With thousands of comments like mine being submitted it's easy to thumb over them, but 
please read mine. I was a whitewater and fishing guide on the Klamath river for a couple seasons around 2012‐2013. The 
Klamath river has some of the weirdest geology on the west coast and this creates some unique biology. The nature of 
this warm river puts it in a far more delicate balance for harbor ing steelhead and salmon populations. Everything that 
grows out of this river is larger than normal. The insects, the tule grass, and the current fish species. It stands to reason 
that this nutrient rich system will produce some of the largest king salmon and steelhead on the west coast due to the 
nature of the feed sources. Right now the lakes made by the dams in question reach temperatures in excess of 70 
degrees F which is way too warm properly support these cold water species. The river has few tributaries but has many 
springs in the mainstream of the river itself. Again it is an extremely unique system. It needs to be restored it is not a 
question. We can obtain power from other sources that do not destroy an entire ecosystem. Agricultural practices in the 
upper basin will not be hindered by these dam removal actions contrary to the belief of the farmers in the upper 
Klamath basin. There are no and to remove the keno dam( which has no turbines to justify it staying) or the link river 
dam which makes A canal possible and sends water to the farms east of Klamath falls. In summary if there was ever a 
river system that is truly unique and deserves preservation, it is the Klamath river. It is capable of producing over a 
million anadramous fish which will lead to $ for sport fishing and ultimately commercial harvest. I know $$ is the bottom 
line for those in power who make decisions like this. Sad but true so if this is what you need to think about to make this 
decision so be it .  
‐Richard Flynn. Outdoor enthusiast 
 
Sincerely, 
 
Richard Flynn 
1223 W 8th St 
Medford, OR 97501 
woodz77@rocketmail.com 
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Thaler, Parker@Waterboards

From: Linda-Marie Franks <lynnsbuns@aol.com>
Sent: Wednesday, February 01, 2017 5:12 PM
To: Thaler, Parker@Waterboards
Subject: Fwd: my objection to dam removal

 
 

-----Original Message----- 
From: Linda-Marie Franks <lynnsbuns@aol.com> 
To: patrickthaler <patrickthaler@waterboards.ca.gov> 
Sent: Wed, Feb 1, 2017 5:08 pm 
Subject: Fwd: my objection to dam removal 

 
 

-----Original Message----- 
From: Linda-Marie Franks <lynnsbuns@aol.com> 
To: thaler <thaler@waterboards.ca.gov> 
Sent: Thu, Jan 26, 2017 2:33 pm 
Subject: my objection to dam removal 

I can not attend the meeting tonight due to the ice hazard in my driveway, after dark it is unsafe to attempt to drive up my 
driveway and slide into the culvert. 
 
No one can tell the whole truth, only their truth. My truth is as follows - 
 
I can not leave Copco Lake to end my daily misery and fear. I can not sell the house of my dreams. Appraisers and 
lenders are not  moving forward due to the continual threat of dam removal. There will be no water to fight wildland fires 
without the dam. Having lived through the last fire, where water from the dam made the difference between life and death, 
my fear magnifies. 
The dam provides life to those who utilize it well. It provides life, food, and peace to body and soul. It provides sanctuary 
to migratory birds, substance to cougars, eagles, hawks, bear, and those in search of food and water. It becomes nesting 
grounds and birth sanctuaries for  Northern white pelican, bald eagle, golden eagle, ducks, raccoons, deer, bear frogs, 
toads, sucker fish and so many more.  
My frustrations are the people making decisions which do not communicate with all those who be impacted by their 
decisions.  I am a scientist by trade and to negate what I know, by education and experience is disgraceful. To negate 
how I feel is disrespectful. The dams are not a one or two dimensional issue. It is not about just the fish. Please truly 
consider all the evidence and information. To give the people a voice and disregard what they present and vote upon is an 
ethical misgiving. To arrive at a meeting with prejudged outcomes is never correct. and a disservice to all those who 
present. 
I don't know what else to say to make you listen to all sides of the issues, I can only ask you to consider the lives you hold 
are precious and worthy of your consideration. 
 
Thank you 
Linda Franks, Property holder and steward of the earth  
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From: Dan Frazier <frazier.d@comcast.net>

Sent: Friday, January 27, 2017 9:17 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Dan Frazier 
245 Evergreen Ave 
Mill Valley, CA 94941 
frazier.d@comcast.net 
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Thaler, Parker@Waterboards

From: christy@whoishere.com
Sent: Monday, January 30, 2017 5:11 PM
To: Wr401program
Subject: Lower Klamath Project

Dear Mr Thaler, 
 
I have lived on both ends of the Klamath River: the towns of Klamath Falls and Klamath. Such a claim doesn't qualify me 
for any special influence on the final outcome for the LKP, I am simply an inhabitant of the region who feels an 
obligation to voice my approval of the LKP's mission to remove the four lower dams. It will always be the case that 
certain stakeholders will lose certain privileges, such as irrigation water or property with views of a reservoir. But these 
instances must be weighed against the deprivations of other stakeholders. Citizens of the region, and beyond, ask for 
our decision makers to consider the value of intact natural environments. The suffering of the few losing lakefront 
access from their front yard will eventually come to nothing. The suffering of us all from the incremental 
industrialization of the land will come to even greater suffering for centuries to come. The LKP was not an endeavor 
made in haste. Time will work against a good outcome if a decision is not carried out within the lifetimes of all involved, 
even if that be no removal of the dams. In my opinion, removing the dams within at least a decade is the best outcome 
of the available options. 
 
Respectfully Yours, 
 
Christy Frenzen 
1257 Orchid St 
Ashland, OR 97520 
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From: Vince Fugina <v.fugina@gmail.com>

Sent: Thursday, January 26, 2017 5:16 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Vince Fugina 
2649 Harkness St 
Sacramento, CA 95818 
v.fugina@gmail.com
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From: Robert Fuller <rgfuller12@gmail.com>

Sent: Thursday, January 26, 2017 5:52 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Robert Fuller 
3350 Greenview Dr 
El Dorado Hills, CA 95762 
rgfuller12@gmail.com 
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From: Thomas Galindo <user@votervoice.net>

Sent: Thursday, January 26, 2017 8:44 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Thomas Galindo 
1039 Clarendon Cres 
Oakland, CA 94610 
galindo.thomas@yahoo.com 
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From: Joe Garoutte <joe@garoutte.me>

Sent: Thursday, January 26, 2017 10:34 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Joe Garoutte 
476 W Jewett Blvd 
White Salmon, WA 98672 
joe@garoutte.me 
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From: Lawrence Gatt <lfgatt@att.net>

Sent: Saturday, January 28, 2017 6:52 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Lawrence Gatt 
506 Avila Rd 
San Mateo, CA 94402 
lfgatt@att.net 
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From: Vanessa Gayton <user@votervoice.net>

Sent: Wednesday, January 25, 2017 10:01 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Vanessa Gayton 
1811 Denkinger Rd 
Concord, CA 94521 
v.gayton@yahoo.com
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From: Miranda Geller <gellerm@oregonstate.edu>

Sent: Thursday, January 26, 2017 8:36 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Miranda Geller 
1973 NW Grant Ave 
Corvallis, OR 97330 
gellerm@oregonstate.edu 
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Thaler, Parker@Waterboards

From: rgierak2@hughes.net
Sent: Friday, January 13, 2017 3:45 PM
To: Thaler, Parker@Waterboards
Subject: Re: Klamth Hydroelectric Project

Dr. Richard Gierak 
5814 Highway 96 
Yreka, Ca. 96097 
530 475‐3212 
  

                                                           Illegal infractions regarding Klamath dam removals 
  
Violation of the Reclamation Act of 1902 
  
The Reclamation Act of 1902 (43 U.S.C. 391 et seq.) authorized the Secretary of the Interior to locate, 
construct, operate, and maintain works for the storage, diversion, and development of water for the 
reclamation of arid and semiarid lands in the western States.  
Congress facilitated development of the Klamath Project by authorizing the Secretary to raise or lower the 
level of Lower Klamath and Tule Lakes and to dispose of the land uncovered by such operation for use under 
the Reclamation Act of 1902. Starting around 1912, construction and operation of the numerous facilities 
associated with Reclamation’s Klamath Project significantly altered the natural hydrographs of the upper and 
lower Klamath River. Reclamation’s Klamath Project consists of an extensive system of canals, pumps, 
diversion structures, and dams capable of routing water to approximately 200,000 ac (81,000 ha) of irrigated 
farmlands in the upper Klamath Basin. Water diversions from from UKL for the Klamath Project affects river 
flows downstream of Link River and Iron Gate dams. 
  
The headwaters of the Klamath River originate in Southern Oregon and flow through the Cascade Mountain 
Range to the Pacific Ocean south of Crescent City, California.  The river extends nearly 250 miles and is just 
one of three waterways that pass through the Cascades to the Pacific.  It is named after a native American 
name  ‐ klamet ‐  meaning swiftness. 
  
Violation of the 1981 National Wild & Scenic Rivers Designation 
  
The Klamath River was designated a Recreational River within the National Wild & Scenic Rivers System in 
1981. The Klamath River enters California from Oregon just north of the Goosenest Ranger District. Heading 
west it is impounded by two dams forming Copco Lake and Iron Gate Reservoir. Nine miles further west it 
turns south and follows Interstate 5 for a few miles before again turning west and entering the Happy 
Camp/Oak Knoll Ranger District. The next 85 miles provide many opportunities for recreation and scenic vistas 
before the river enters the Six Rivers National Forest. 
Dam removal would release toxic material that would destroy the habitat for all species in addition to 
physically changing the course of the Klamath River in direct violation of the National Wild & Scenic Rivers 
designation.  
  
Violation of the Dormant Commerce Clause 
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No State may impose any regulatory action against navigable rivers in the US of which the Klamath River is 
considered a navigable river. This would also prohibit removal of any dams located on a navigable river in the 
US by States. 
  
Violation of the Federal Endangered Species Act 
  
Under the Federal ESA only indigenous species can be listed and under the Final report of Coho Salmon by the 
Klamath Expert Panel Coho Salmon were planted from Cascadia, Oregon and are not indigenous to the 
Klamath. The present listing of Coho in the Klamath River is illegal and was determined in the courts in the 
early 2000‘s. 
  
Violation of Rogue Valley Oregon Irrigation Rights 
  
Removal of these dams would reduce approximately 40% of water from the Klamath River that now goes to 
Southern Oregon for agriculture which would result in serious loss of agriculture that now stabilize the 
economy of Southern Oregon  
  
Serious impact on power costs in Northern CA and Oregon 
  
At this time these hydroelectric dams supply Northern California and most of Oregon homes and businesses 
with the least expensive power available. The average homeowner is liable for approximately $200 per month 
and with the proposed natural gas power supply it would increase their costs to approximately $600 per 
month.  
  
Violation of Shasta Indian burial rights 
  
At the present time Shasta Indian Tribe burial grounds are protected by Iron Gate Reservoir and removal of 
this dam their burial grounds could be exposed, plundered and desecrated. 
  
Violation of Siskiyou Counties water rights 
  
Removal of these dams would be in serious loss of existing water rights as proposed solutions to avoiding this 
problem would be in serious possibility of failure and exposed to vandalism. 
  
Possible loss of life and property to all adjoining the Klamath River 
  
Due to occasional flooding Iron Gate Dam was constructed to serve to protect all that lived on the banks of the 
Klamath River from catastrophic flooding events. Without this dam property values would fall and expose all 
with the possibility of loss of life and property. 
  
Serious fire danger to all in Siskiyou County 
  
At the present time the dams supply fire helicopters access to water supply to fight forest fires. Removal of 
these dams would force said fire helicopters to much longer time delays to fill their buckets and thereby 
expose all to longer wait times and possibility of loss of lives and property. 
  
Violation of the Constitution of the United States 
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Elections in Siskiyou County California and Klamath County Oregon voted 80% to retain the dams and removal 
of these dams would be in direct violation of the will of the people and the Constitution.  
  
Prior law decisions 
  
In the late 90’s proposal was made to change the definition of Federal ESA regulations regarding endangered 
salmon to Ecological Society of America regulations which means that instead of regulations applying only to 
water and substrate would be changed to allow them regulations up to a mile from the banks of a river. 
Through the States of Idaho, Washington, Oregon and California State Granges we defeated this change. 
  
In the early 2000’s the Granges engaged Pacific Legal Foundation and listings of Coho in Northern California 
and Southern Oregon were cancelled as the Coho were not indigenous to these waters and rivers.  
  
In the mid 2000’s an attempt was made by environmental groups to list Chinook Salmon in the upper Klamath 
and the Siskiyou County Water Users Association filed a de‐listing petition which was successful and the 
Chinook listing was denied.  
  
Submitted by; 
Dr. Richard Gierak 
Bachelors Degrees in Biology, Chemistry, Doctorate in the Healing Arts, Director of Interactive Citizens United, 
Director of New Frontiers Institute, Inc. Prior Participant of  FERC and FPAT (Fish passage advisory team 
report) and HET (Hatchery evaluation team) Prior Vice President of Greenhorn Action Grange, Prior California 
State Grange Spokesman for the Water Committee, Prior National Whip of the Property Rights Congress of 
America, Representative of the Grange States of California, Oregon, Washington and Idaho regarding EFH 
regulations, Prior member of the Siskiyou County Water Users Assoc. 
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From: Brandon Gomez <Hawgseeker721@gmail.com>

Sent: Wednesday, January 25, 2017 6:00 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Brandon gomez 
1615 Worden Ave 
Klamath Falls, OR 97601 
Hawgseeker721@gmail.com 
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From: Michael Gonnella <mcgonnella1@gmail.com>

Sent: Monday, January 30, 2017 1:13 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Michael Gonnella 
12550 Glide Way 
Redding, CA 96003 
mcgonnella1@gmail.com 
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Thaler, Parker@Waterboards

From: Juliet Grable <julietgrable@gmail.com>
Sent: Wednesday, February 01, 2017 4:46 PM
To: Thaler, Parker@Waterboards
Subject: comments on Scoping Period for Lower Klamath Project dam removal

Dear Mr. Thaler, 

 

I am a resident of southern Oregon, and I am writing to comment on the EIR for the proposed Lower Klamath 
Project License Surrender. I support the decommissioning and removal of the Klamath River dams in order to 
restore a free-flowing river that supports healthy salmon runs and downstream user rights. I urge the Water 
Board to issue a water quality certification for dam removal so that the Federal Energy Regulatory Commission 
can approve dam removal by 2020. I would also urge the Water Board to consider the long-term beneficial 
impacts of the dam removal, not just the immediate adverse impacts, such as the release of sediment. The 2012 
EIR concluded that dam removal is in the public interest, with net positive impacts for our water quality, 
fisheries, regional economies, power customers, and cultural resources. The new updated EIR should 
incorporate all of the sound science-based conclusions found in the 2012 report. 

 

Thank you for considering my comments. My contact information is below 

 

Sincerely, 

Juliet Grable  

 

Juliet Grable 

541.778.8174 

 
--  
Juliet Grable 
julietgrable@gmail.com 
www.amazon.com/author/julietgrable 
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From: Jason Grant <user@votervoice.net>

Sent: Wednesday, January 25, 2017 6:19 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Jason Grant 
670 NW Green Forest Cir 
Redmond, OR 97756 
ifishgrant@yahoo.com 
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Thaler, Parker@Waterboards

From: Clancy and Nora Grant <ret65@verizon.net>
Sent: Tuesday, January 31, 2017 8:23 PM
To: Thaler, Parker@Waterboards
Subject: Klamath River Dam Removal

 
My Name is Nora Grant  
My Address: P O Box 1505 (physical: 15455 Shasta Lane, Hornbrook CA 96044),  
City/State/Zip: Yreka, CA 96097 
E-mail: ret65@verizon.net 
Telephone: 760-310-5699 

Re: Klamath River Dam Removal 
  
As a resident and property owner here in Siskiyou County I implore you to please stop the removal of these dams. I feel 
that the real reason behind the removal is more of dollar in the pockets of Tribal and environmentalist than it is a 
betterment for the river and fish. The dams play a very vital part to this county. They provide clean energy, flood control, 
enough water in the river for the salmon to return and spawn, water for wild fire protection, a bird and turtle refuge, and 
many more benefits. What happens to all of us property owners when all of this is destroyed by dam removal?? No one 
wants to answer our questions or concerns. Will this effect our water tables? Will all of us that have properties near the 
existing lakes lose our wells? Who will compensate us for our devaluation of property if our wells are gone? Where will the 
CDF and local volunteer fire departments obtain water for fighting fires? What about the current established eco-system 
that exists here? What about the local farmers and ranchers that depend on the lakes and rivers for crops and livestock? 
The wildlife, ranchers, and residents, do we not have a voice in this matter? Do the environmentalists or Tribes Care? No! 
They do not! As long as their pockets are lined with money they are happy. Warren Buffet and Pacific Power have nothing 
to lose as they will come out on top either way this goes.   
 
Residents here at Irongate Lake Estates, and Copco Lake have fought this for 10+ years to  preserve our current way of 
life and properties. So much of the articles in the press and in the arguments the environmentalists are using are filled 
with unsubstantiated falsehoods.  
 
Our families have even been part of the studies done on the supposed danger of the algae of which show no side effects 
to any of them.  People and dogs swim and play in the lake all summer long, cattle and wildlife drink out of the lake daily 
and NO ONE dies.  In anything there is always going to be one person out of a million that has a reaction to something, 
whether it is an allergy related incident or just stupidity, but the majority should not have to suffer or be punished just 
because of one out of a million. There are pictures supposedly taken at Irongate Lake with tons of algae and dead fish. 
Our family has been at Irongate Lake Estates since 1999 and never once have we seen any of this.  There were 
thousands of dollars given out to do water studies, but when we have asked for reports of results conveniently the water 
testing lab has gone out of business. Let alone the actual testing being done at all.  Why do we not hear about the 
contamination of the river below all the dams by an illegal Meth Lab which produced one of the largest fish kills ever on 
the Klamath? Or how the tribes net thousands of salmon at the mouth of the river before the salmon even have a chance 
to start their journey upstream, while shooting seal lions at the same time so they don't lose any of the salmon to them, 
and then half of those taken end up rotting and wasted. Have been there and seen it! No one will hear of this or many 
other factors as they serve no purpose to the tribe's and environmentalist spew of lies.  
 
The contamination of dam removal will last for years as they try to clean up all of silt and re-new the river, towns down 
river will flood, in the summer and fall there will be only a trickle in the now flourishing river, fish will be not be able to 
come upstream as there will be no stream to come up, new sources of electric power will have to be established with 
costs being passed on to the local residents, the current eco-system and wildlife will suffer and some like the turtles at 
their refuge will die. We have such a large array of wildlife, and birds including the endangered osprey that call this home. 
How can their survival and rights not be considered also. As for the salmon they have not been beyond Irongate Lake for 
over a century and the existing salmon will never go beyond the fish hatchery even with the dam removed, if and when 
the contaminated trickle of water will even be enough to allow them to get this far. 
  
I implore you, please help us put a stop to this terrible tragedy once and for all.   
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Sincerely,  
Nora Grant  
Irongate Lake Estates Resident 
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From: Ben Halay <bhalay4@gmail.com>

Sent: Sunday, February 05, 2017 9:26 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

BCH 
14800 NW Cornell Rd 
Portland, OR 97229 
bhalay4@gmail.com 
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From: Charles Hammerstad <user@votervoice.net>

Sent: Thursday, January 26, 2017 6:36 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Charles Hammerstad 
780 Portswood Dr 
San Jose, CA 95120 
chamerstad@aol.com 
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From: Kris Hamrick <kris_hamrick@hotmail.com>

Sent: Thursday, January 26, 2017 9:41 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Kris Hamrick 
16 Hillway Ave 
San Francisco, CA 94117 
kris_hamrick@hotmail.com 
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From: Tim Harden <timhardenfly@gmail.com>

Sent: Thursday, January 26, 2017 4:50 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Tim Harden 
744 Whipple Ave 
Redwood City, CA 94063 
timhardenfly@gmail.com 
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Thaler, Parker@Waterboards

From: bharri1@charter.net
Sent: Saturday, January 21, 2017 1:47 PM
To: Thaler, Parker@Waterboards
Cc: 'ben.harris@klamathtribes.com'
Subject: dam removal written comment due Feb 5

Parker: 
Thank you for the opportunity to comment on potential removal of four dams on the Klamath River.  I moved to 
Klamath Falls, Oregon, almost fourteen years ago to work for the Klamath Tribes of Oregon.  I am a Chemist, 
for the Natural Resource Department, and I am representing myself and not the Klamath Tribes.  On a daily 
basis, I run water quality analysis  on Upper Klamath Lake, Agency Lake, and their tributaries.  At some point 
every summer, dissolved oxygen levels plummet, pH values flex from low to high, and water temperatures 
increase.  Recently, we have also been testing toxic algae which is also alarmingly high.  These issues make it 
very difficult for native Redband Trout and suckers to thrive.  In addition, native Chinook salmon and Steelhead 
salmon have been blocked from this area since construction of the first dam.  Please consider my opinion the the 
four dams on the Klamath River need to be removed for the health of the whole river system.  Monies have 
been secured, plans are in place, and reasonable public support is there.  Please bring salmon home to the 
Klamath Basin. 
Ben Harris 
2725 Montelius St. 
Klamath Falls, Oregon  97601 
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From: Adam Hart <ahartgolf@gmail.com>

Sent: Wednesday, January 25, 2017 6:20 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Adam Hart 
5416 Almond Falls Way 
Rancho Cordova, CA 95742 
ahartgolf@gmail.com 
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From: Doug Heald <dougheald@comcast.net>

Sent: Monday, January 30, 2017 10:57 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Doug Heald 
2176 Frascati Dr 
El Dorado Hills, CA 95762 
dougheald@comcast.net 
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Thaler, Parker@Waterboards

From: Heather Hendrixson <hhendrixson@yahoo.com>
Sent: Wednesday, February 01, 2017 4:26 PM
To: Thaler, Parker@Waterboards
Subject: I support dam removal

  Dear Parker, 
 
 I am writing today in support of removing four dams on the Klamath River  to restore migratory fish, improve 
wildlife habitat, and resuscitate local economies and communities on both sides of the border. I am asking that 
the Water Board: 1) Issue the Water Quality Certification in time for dam removal in 2020; 2) Include all the 
hard work that went into the 2012 joint California/Federal evaluation; 3) Incorporate new scientific information 
produced since 2012; and 4) Analyze the long term benefits of dam removal on water quality, fish populations, 
public health and our economy. 
 
I support  any actions that restore water quality conditions in the mainstem Klamath river and provide fish 
passage at the dam sites. I believe the Water Board can set a precedence for dam removal by issuing the water 
quality certification.  
 
Thank you. 
Heather Hendrixson 
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Thaler, Parker@Waterboards

From: Danielle Hereford <danielle.fish.johnson@gmail.com>
Sent: Friday, January 13, 2017 8:09 AM
To: Thaler, Parker@Waterboards
Subject: Please remove the dams

Dear Mr. Parker Thaler,  
 
I am writing to express my support for the removal of all four dams on the Klamath River. I am very concerned 
about poor water quality conditions above each dam, the age of these dams, and their inability to comply with 
necessary needs for fish passage. These dams are out dated and it is time for the Klamath River to become a 
functioning ecosystem again. The dams are no longer an economical investment for our community. Please 
remove the dams.   
 
Danielle Hereford 
Klamath Falls 
 
 
--  
Danielle Hereford 
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From: Mr. & Mrs. Steve Heron <user@votervoice.net>

Sent: Tuesday, January 31, 2017 7:35 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Steve Heron 
56 Upper Cir 
Carmel Valley, CA 93924 
steveheron@sbcglobal.net 
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From: John Hewitt <user@votervoice.net>

Sent: Thursday, January 26, 2017 6:05 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

John Hewitt 
16 Marquard Rd 
Carmel Valley, CA 93924 
jhewitt198@aol.com 
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From: Diane Higgins <4joy@suddenlink.net>

Sent: Monday, January 30, 2017 12:58 PM

To: Wr401program

Subject: Re: request for Klamath Dams meeting in Arcata

Hello Robot, 
Apparently you have taken over the job of humans.  Maybe you will do it better. 

If a human actually reads this - Why would you enter this comment into the document?  It has nothing to do with the 
issue of dam removal - it was a suggestion (solicited by you) for how to set up the room for the hearing. 

Regards, 
A Person 
======================== 

On 1/30/2017 11:06 AM, Wr401program wrote: 
> Hi Diane, 
> 
> Thank you for submitting comments. Your comments will be considered in development of our California 
Environmental Quality Act document. 
> 
> Parker Thaler 
> 
> -----Original Message----- 
> From: Diane Higgins [mailto:4joy@suddenlink.net] 
> Sent: Wednesday, January 11, 2017 12:36 PM 
> To: Wr401program 
> Subject: request for Klamath Dams meeting in Arcata 
> 
> 
> I attended your scoping meeting about Klamath Dam removal that was held at the Community Center in Arcata last 
year, The room was set up so that in order to face your panel, speakers had their backs to the audience. The PA system 
was terrible, making it very difficult for the audience to hear what speakers were saying. 
> 
> During the proceedings, I suggested to the woman from your agency that the podium and panel table should be 
arranged so that speakers could face the audience and the panel. I don't think my suggestion was accepted, as her 
response was "people can face any direction they want".  This was delivered in a very nasty tone. 
> 
> Please accept this as a helpful tip, and ask your co-worker to be more courteous to people who attend your meetings. 
> 
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From: John Hogan <jwhogan@charter.net>

Sent: Friday, January 27, 2017 9:21 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

John Hogan 
16985 Malaga Dr 
Morgan Hill, CA 95037 
jwhogan@charter.net 
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From: Junko Hoshi <hoshijunko@hotmail.com>

Sent: Tuesday, January 31, 2017 5:43 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Junko Hoshi 
2543 Overhill Ln 
Davis, CA 95616 
hoshijunko@hotmail.com 
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From: Jeff Howard <jhighcntry1@gmail.com>

Sent: Thursday, January 26, 2017 5:10 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Jeff Howard 
5700 Teck St 
Fair Oaks, CA 95628 
jhighcntry1@gmail.com 
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Lake Shatina, CA 

Werner F. Hoyt, PE 

2017-01-10 

To : North Coast Regional Quality Control Board 

State Water Resources Control Board 
Division of Water Rights 
P.O. Box 2000 
Sacramento, CA 95812-2000 
parker.thaler@waterboards.ca.gov  
(916) 341-5321 

 

Re: Comment Submittal for Scoping conference for Federal Energy Regulatory Commission (FERC) 
Project No. 14803 
Project Name: Lower Klamath Project 

Dear Mssrs:  

The scoping conference and subsequent CEQA EIR/EIS should incorporate principles of scientific rigor, 

quantification, & cost evaluation.  Any CEQA approval on the part of the Waterboard requires that all 

factors must be evaluated and looked at in totality. 

In reviewing the following as the basis of accepting the proposed license surrender it only begins to 

outline the issues surrounding the delicensing and power plant removal. 

Klamath River Water Quality Issues 

Blue-green algal blooms occur yearly in the Klamath River and in Iron Gate and Copco Reservoirs. One 
species, Microcystis aeruginosa (microcystis), produces microcystin, a liver toxin, and has led to annual 
issuance of state health advisories during the late summer and early fall (health advisory poster). The 
anadromous fish populations in the Klamath River watershed have declined significantly in recent years, which 
may be related to various factors including fish passage blockage, parasitic fish diseases in the watershed, and 
poor water quality. The Klamath River and Project dam developments are listed inÂ  the California’s 2012 
Clean Water Act Section 303(d) List of Impaired Water Bodies (2012 Integrated Report) as follows: 

 The Klamath River from the Oregon border to the Pacific Ocean is 
listed for nutrients, organic enrichment/low dissolved oxygen, and 
temperature. 

 Iron Gate and Copco No. 1 reservoirs are listed for mercury and 
microcystin, a liver toxin produced by blue-green algae. 

 The Klamath River from Copco No. 1 reservoir to the Trinity River is 
listed for microcystin. 

 The Klamath River from the Trinity River to the Pacific Ocean is listed 
for sediment. 

 The Klamath River from Iron Gate Dam to the Scott River is listed for 
aluminum. 
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The proposed license surrender, decommissioning, and removal of the Klamath River Power plants will 

generate conditions which cause water quality of the river to decline.  The source of waters above the 

Scott and Trinity Rivers is from the Shasta Valley and Klamath Basin.  These are volcanic alkaline basins 

with relatively arid conditions.  The early exploration in the Mid 1800s notes water conditions at the 

junction of the Klamath and Shasta Rivers as fit for neither man nor beast.  Accounts of my grandfather, 

Sidney F. Terwilliger (1894‐1977) regarding water quality before the installation of the Kamath Power 

System were that the river reeked and above the Shasta River the salmon were so parasite ridden that 

they were in edible and no one fished for salmon in this area of the river. 

This is a testament that the blue green algal blooms will continue exist in absence of the reservoirs in 

the river system due to the low flows in the August to October period before the winter storms begin 

bringing appreciable precipitation to the Klamath and Shasta River Basins. In years of low flow the river 

temperatures will not be moderated by the reservoirs as they now are.  Power plant removal will not 

improve this condition and from historical accounts of water quality will exacerbate the algal and 

parasite problems on the Klamath River upstream of the Scott and Trinity Rivers where we begin to 

receive cooler waters from the Trinity and Scott Valley Watersheds. 

Issues of declines in andronomous fish need to be analyzed through trend analysis of all contributing 

factors. These are: 

A. Environmental	
1. Pesticide and Fertilizer usage – peaked during the 50’s and 60’s and been 

declining ever since improving water quality trend here. 

2. Timber Harvest – Substantially reduced in the basins. Today is <10% of it’s peak 

in the 1950s‐1960’s. Implemtation of stream belt protections has additionally 

improved water quality.  Trend here has been steadily improving. 

3. Power plant system – resulted in improved water quality below the power 

plants.  From a step improvement the installation to the present this 

environmental factor has been a constant regarding fish behavior. 

4. Bureau of Reclamation unseasonable releases of water from the Trinity 

Reservoir to support the Hoopa Boat festival, an artificially created cultural 

event, generates cold water pulses at the end of August and early September 

that trigger fish migration by simulating onset of early rains and precipitation in 

the basins.  This results in stranding of returning fish and loss of their spawning 

efforts.  The natural order is for the basin to be cooled by fall weather, fall rains 

increasing river flows and cooling the river system before the fish migrations are 

triggered by increased flow with cooler temperatures. 

5. Andronomous fish are transpacific in nature.  Returns are affected by fisheries 

as far away as the Sea Of Okask and the Sea of Japan.  Trend lines need to be 

developed for this factor. 

6. International fisheries/domestic fisheries within the US 200 mi economic zone 

take impacts returns. Trend lines need to be developed for this factor. 
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7. Global climate trends regarding sea water temperature.  Increased ocean 

temperature off of the west coast causing migratory returns to make landfall 

further north than would otherwise take place. Trend lines need to be 

developed for this factor. 

8. Marine Mammals Protection Act.  – sea lion populations have exploded from a 

population of 5,000 to over a half a million today.  There is now evidence of 

starvation an pup loss due to inadequate fish stocks to support. Sea lions 

congregate at the river mouths and wait for the returning populations to come 

to them. Trend lines need to be developed for this factor. 

9. Native American Fisheries – take is now commercial for sales rather that 

subsistence utilization. Trend lines need to be developed for this factor. 

B. Other	considerations	

1. Removal will impact the behavior of migratory water fowl which now use the 

reservoirs as a stop over and feeding ground. 

2. Loss of green power generation 

3. Loss of flood control on the Klamath River 

4. Loss of jobs. 

5. Decreased energy security 

6. An effective increase in CO2 emissions to replace the power currently 

generated. 

7. Minimal increase in effective salmon spawning habitat in the river from COPCO 

to Boyle reservoir due to the impassible reef under Boyle.  Salmon did not range into the 

upper Klamath. 

8. Increase risks to property due to lack of flood control on the Klamath River, to 

the communities of Happy Camp, and other communities on the lower Klamath 

9. Release of sequestered Hg, PCB’s, and sediments from breach of the reservoirs. 

Estimates place the quantity of sediments that will be released will initially generate a 1‐

3 ft. layer of new sediment from the lower dam the coast. This will effectively kill the 

river for 3‐5 years or more.  Environmental balance restoration is likely to be 

substantially longer. The releases will completely eliminate any spawning on the Kamath 

below Boyle due to the sediments for a period likely to exceed 10 years or more for the 

basin to wash the sediments out of the upper Klamath. 
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To date Environmental Impact Studies and reports have failed to look at the overall picture regarding 

the Klamath River Power Plants in pursuit of a predetermined objective – removal.  CEQA and NEMA 

both require that these studies look at all factors, quantify and assign values.  The California FWS, 

National Marine Fisheries Service, and Fish and Wildlife Service have all been chastised for failing to 

apply rigorous science in their Biological Opinions.  The Federal Courts have also weighed in on their 

failure to quantitatively evaluate factors as well as costs. 

With the lack of scientific rigor, quantification, cost evaluation the studies presented to date fail to 

provide adequate justification for the power plant removals.  Any scoping for an EIS/EIR needs to 

properly cover all aspects and not cherry pick for a predetermined outcome. There are significant issues 

involved that affect the residents of the Klamath River, Siskiyou County, and Klamath County. Any 

approval on the part of the Waterboard requires that all factors must be evaluated and looked at in 

totality.  Only this way can we come to a reasoned decision. 

 

Sincerely, 

 

 

Werner F. Hoyt, PE 

Lake Shastina 

Weed Ca 

 

           Werner F Hoyt



1

Thaler, Parker@Waterboards

From: Voter's Petition\vps <voterspetition@voterspetitions.com>
Sent: Thursday, January 19, 2017 12:58 PM
To: Thaler, Parker@Waterboards
Cc: voterspetition@voterspetition.com
Subject: Don't Ruin the Klamath River Hydroelectric Dams!
Attachments: Klamath River map.jpg

   

2029 Sargent 
Avenue                                                                    
                                                              Klamath 
Falls, OR 97601-
1747                                                                      
                                                     Tel.: 541-205-
6079                                                                      
                                                               Epost: 
branchfork@voterspetitions.com 

01/19/2017 

State Water Resources Control 
Board                                                                     
                                               Division of Water 
Rights                                                                    
                                                           Water Quality 
Certification 
Program                                                                   
                                                  Attention: Mr. Parker 
Thaler                                                                    
                                                       Email: 
parker.thaler@waterboards.ca.gov 

Don't Ruin the Klamath River Hydroelectric Dams! 

Dear State Water Resources Control Board Personnel:  

Herewith now I disapprove of and I vote against approving Klamath River 
Renewal Corporation (KRRC) removal of any Klamath River hydroelectric dam. 
Similarly, I herewith vote against granting approval for any Klamath River 
hydroelectric dam to be removed, if the dam to be removed is not to soon 
be replaced with a nearly equivalently, or greater than equivalently, 
functional dam at or near the original location of the dam to be removed. 
Also, I herewith vote against the California State Water Resources Control 
Board granting an approval for any Klamath River Renewal Corporation 
(KRRC) removal of any Klamath River hydroelectric dam. 
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I herewith vote that the United States of America (U.S.A.) Department of 
the Interior should purchase and manage the Klamath River hydroelectric 
dams, and where necessary, the dams should be improved with upper Klamath 
River fish-adequate fish ladders and fish screens, so that the dams 
continue to provide much multiuse--including hydroelectric power 
production--of the Klamath River, and so that the dams are responsibly 
managed as public property per the United States of America's national 
citizenship.  

Here are some of the facts from which I approve, support, and vote for 
both retaining the Klamath River hydroelectric dams, and providing 
adequate fish passageways in the Klamath River hydroelectric dams: 

1) an established, plentiful, and operational supply of U.S.A. full time 
hydrodam-powered renewable electricity generation, provides greater U.S.A. 
electricity production security, than does only a plentiful supply of 
intermittent generation (such as wind or solar) renewable electricity 
generation; 

2) every U.S.A. river is first and foremost exclusively for humanity's 
survival; salmon's river-dependent survival is never more than secondary 
to humanity's river-dependent survival, where humanity is not extremely 
underpopulated, or extremely infertile, or extremely food scarce; 

3) ruining humanity's vital life support is much easier than preventing 
humanity's vital life support from being ruined, and--especially in North 
American war times--the Klamath River hydroelectric dams may provide much 
vital life support for North Americans;  

4) the Klamath River hydroelectric dams provide much vital life support—-
including home heating, cooking fuel, inanimately mechanized traveling 
fuel, lighting, powered irrigation with resulting food biomass production—
-for a technologically advanced large human population economic culture, 
whereas substituting the Klamath River salmon for the Klamath River 
hydroelectric dams, provides one of humanity's more primitive and 
exclusively small human population size supporting hunter/gatherer/farmer 
economic cultures—-i.e., a greatly wildcrafted food and fertilizer based 
economy--, that is less sheltering, less environmentally compensating, 
less food productive, much less large human population supporting, more 
environmentally variable, and therefore less secure for humanity's 
survival; 

5) when and/or if any Klamath River dam should be repaired, upgraded, or 
rebuilt to provide its best Klamath River multiuse service, it should be 
so fixed; 

6) J.C. Boyle and Iron Gate dams are both mostly earthfill, and so they 
are both easily and inexpensively repairable, and they should last a very 
long time without needing major fill repair; 
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7) iron reinforcement within the dams is deeply sealed within concrete, 
and in at least Copco 1, often of large "rail" size, and should not rust 
excessively for centuries;  

8) adequately functional fish passageways and fish screens—-such as a 
flow-through loose rock cobble and pebble aggregate turbine canal screen--
are very readily and affordably installable in Copco 2 dam, and affordably 
and satisfactorily easily installable in Copco 1 and Iron Gate Dams, 

9) J.C. Boyle Dam has an adequate fish--e.g., salmon--ladder and fish 
screen already; 

10) equipping the dams with fish passageways--including screens--likely 
costs less or nearly the same as both the $200 million currently required 
collected for Klamath River dam destruction from PacifiCorp Pacific Power 
ratepayers, plus the $250 million proposed collected from California taxes 
for Klamath River dam destruction, especially since only three of the dams 
are without any fish ladder and any fish screen;  

11) dam reservoir water quality varies with the seasons and withheld water 
volume, and has always been adequate for fish habitat and fish passage of 
some of the reservoir resident fish;  

12) Boyle Dam and Iron Gate Dam reservoirs' waters equilibrate rapidly to 
natural environment ambient conditions within a few miles or less 
downriver from those dams;  

13) trophy size salmon catching downriver of and near to Iron Gate Dam is 
an annual event;  

14) many of California's and Oregon's salmon rivers have been stocked with 
salmon from other rivers, and many of those salmon have successfully 
returned back to the river that they were stocked in;  

15) in the event that the United States of America inadvertantly, 
mistakenly, or wrongly explodes a military weapon tresspassingly against a 
foreign and/or an allied power, the Klamath River hydroelectric dams 
provide a remote and major population-safe retaliatory target, for the 
trespass-offended foreign and/or an allied power to damage in caution to 
the United States of America;  

16) humanity's best civilization is for preserving humanity healthily, so 
that humanity may best survive for the longest time that humanity may 
continue existing alive, and the Klamath hydoelectric dams provide some of 
humanity's least wasteful, least expensive, most healthy best life support 
possible, thus—-and allowing for possible large scale natural and/or 
artificial alteration to the dams--the dams are at or near where they 
should be forever more;  

17) the dams reduce habitat for the salmon diseases Ceratomyxa shasta and 
Parvicapsula minibicornis that both inhabit the same polychaete host, 
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Manayunkia speciosa, because Manayunkia speciosa prefers shallow running 
water over an exposed pebble and small stone riverbed, rather than a dam 
reservoir silted bottom; thus removing the Klamath hydoelectric dams' 
reservoirs, perhaps may increase Klamath River presence of the Klamath 
River salmon-killing salmonid parasites,Ceratomyxa shasta and Parvicapsula 
minibicornis, per restoring free-flowing river environment that favorably 
supports the parasites' common polychaete worm host, Manayunkia speciosa 
(Manayunkia speciosa has been found (e.g Journal of Parasitology 93(1):78-88. 2007) 
inhabiting Klamath River pools, Klamath River eddies, and river-inflow areas of either 
Klamath Lake or Klamath River reservoirs, in much greater densities (please see Figure 1 
below) than in most sampled nonriver-inflow areas of Klamath Lake or Klamath River 
reservoirs. Manayunkia speciosa is very likely currently present from the Sprague River 
tributary of the Williamson River, through parts of Upper Klamath Lake and alternating 
parts of the Klamath River, to within a few miles of the Klamath River's mouth. Whether 
or not Klamath River reservoir water releases may effectively temporarily reduce 
Manayunkia speciosa Klamath River habitat enough, so as to reduce disease infection of 
Klamath River salmon, currently appears to be a productive area for multi-year Klamath 
River Dam research.);  
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Figure 1. Map showing 2003–2005 sample sites in the Klamath River California–Oregon. 
Circles are sample sites where Manayunkia speciosa was not identified and filled 
triangles are sites where the polychaete was identified. For this study, Iron Gate Dam 
(IGD) divides the Upper Klamath River from the Lower Klamath River. The Lower Klamath 
River was further divided and sampled from IGD to Interstate-5 (I-5), to Scott River, to 
Indian Creek, to Salmon River, then from Trinity River to the estuary. (Map from Journal 
of Parasitology 93(1):78-88. 2007)  

18) the same blue green algae—-including toxic Microcystis aeruginosa--
that are in the Klamath River hydroelectric dam reservoirs, are also 
substantially present in Upper Klamath Lake and Agency Lake, and occur 
more readily in the warmer climate of Klamath River's lower elevations 
than in the cooler climate of Klamath River's higher elevations. During 
the immediately previous 30 years, large blue-green algae blooms have 
apparently first commenced to routinely occur in several higher elevation 
volcanic soil Cascade mountain range lakes, including Odell Lake, Lemolo 
Lake, and Diamond Lake, however some of those blooms may greatly be due to 
septic tank and/or outhouse sewage effluent migration;  

19) much—-if not most—-of the bluegreen algae growth in Klamath River, is 
due to the extremely naturally nutrient rich (hypereutrophic) Upper 
Klamath Lake and Agency Lake tributary waters to Klamath River. Per the 
Williamson River, Upper Klamath Lake receives secondarily treated 
municipal sewage effluent from the small City of Chiloquin, and per Lake 
Ewauna, Klamath River receives both bioremediated sewage lagoon effluent 
from the Klamath Falls South Suburban Sanitary lagoons, and Klamath Falls 
Municipal Waste Water Treatment Plant secondarily treated waste water 
effluent. Those processed sewage effluents may likely be significantly 
more nutrient-—including phosphorous and nitrogen--rich, than is the 
municipal fresh well water supply of either Chiloquin or Klamath Falls; 

20) the dam reservoirs provide in-river water storage for fish habitat, 
and have been used to augment lower Klamath River flows all the way to the 
ocean; 

21) since the 1940's, Crater Lake's average snowfall has declined 26% 
(information derived from U.S. Department of the Interior Crater Lake 
Winter/Spring 2008-2009 Crater Lake Reflections newspaper), and the dams 
are necessary to provide substitute water storage for both the Klamath 
River biota, and for agricultural irrigation withdrawals from Upper 
Klamath Lake and Klamath River;  

22) Fall Creek fish hatchery, and upon its replacement by Iron Gate fish 
hatchery, Iron Gate fish hatchery, has provided many--if not most--of the 
chinook salmon that have returned to the Iron Gate Dam area since Copco 2 
was built in 1925;  

23) Iron Gate fish hatchery has always been quite affordably funded 
annually from Klamath River hydroelectric dam-generated electricity sales, 
and Iron Gate fish hatchery should continue to always be used for salmon--
including endangered Klamath River tributary Coho salmon--production, 
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after installation of Upper Klamath River anadromous fish migration-
adequate fish passageways in all of the Klamath River hydroelectric dams 
is completed;  

24) the Klamath River hydroelectric dams are fraudulently opposed as 
competition against expansion of fossil fuel--e.g. natural gas--powered 
electricity generation, and greedily opposed as not providing local 
government tax revenue that is equivalent to natural gas combustion 
substitution for Klamath River hydroelectric production, and selfishly 
opposed for not providing leasing fees to private land owners like a 
Malin, Oregon Ruby natural gas pipeline extension could;  

25) a successful private enterprise Fort Klamath Oregon salmon hatchery 
exists currently, and could be readily employed to assist Klamath River 
basin salmon production;  

26) why should California's taxpayers have to pay—-per California's 2014 
Water Bond Proposition 1--$250 million dollars, to help destroy one 
excellent hydroelectric dam and three very good hydroelectric dams that 
are owned by multibillonaire Warren Buffet (W.Buffet owns near $71 
billion)?; 

27) J.C. Boyle Dam provides important Klamath County tax revenue;  

28) fire suppression, recreation, wildlife habitat, clean renewable 
electricity production, possible transfer of Klamath River water to the 
Shasta, Scott, or Sacramento rivers, and Trinity Reservoir water 
conservation* in low Klamath River water flow years, are all provided from 
and per the Klamath River hydroelectric dams;  

29) the Klamath River chinook salmon runs have been good with the dams, 
and those runs should improve after adequate fish passageways are 
installed in all of the Klamath River hydroelectric dams, so that chinook 
salmon may migrate to cool upper Klamath River and/or cool Upper Klamath 
Lake tributary waters; 

30) because the Klamath River hydroelectric dams are located in a mostly 
remote and undeveloped “fail-safe” area, if any of the dams should ever 
suddenly collapse, any flooding that may result of the collapse shouldn't 
cause great loss of life or property; 

31) the claim that insufficient quantities of chinook salmon will swim 
past all four of the Klamath River hydroelectric dams, once all of those 
dams are equipped with upper Klamath River fish-adequate fish passageways, 
depends greatly on how chinook salmon fry and fingerlings adapt and 
develop in the agriculturally altered and non-native fish-stocked Sprague 
River tributary and mainstem system, Williamson River, and Seven Mile 
Creek, and how chinook salmon fingerlings adapt and develop in the greatly 
algaenated and greatly non-native fish species populated waters of Agency 
Lake, Upper Klamath Lake, and the Klamath River hydroelectric dams' 
reservoirs, and how many chinook salmon may survive 1) increasing ocean 
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acidity that is due to increasing atmospheric carbon dioxide, 2) climate 
change-produced ocean warming, 3) ocean fishing, 4) river fishing, and 5) 
the rather small Klamath River estuary, and is not justified as a 
necessary consequence of fish passage-adequate fish passageway equippage 
of the Klamath River hydroelectric dams;  

32) our U.S.A. judicial court system has determined that for the Klamath 
River hydroelectric dams to be worthy for relicensing, the Klamath River 
hydroelectric dams must have fish passageways installed in those dams, and 
therefore I find that J.C. Boyle Dam is worthy of and overdue for 
relicensing now; 

33) I estimate that because of J.C. Boyle Dam Reservoir's length of near 
3.5 miles, and Copco 1 Dam Reservoir's length of near 6 miles, and Iron 
Gate Dam Reservoir's length of near 5.25 miles, and because of each of 
those reservoirs' headwater area width, much of the headwater and middle 
area of those reservoirs provide an effective sediment trap, so that upon 
lowering the water level in those reservoirs, much of any slow water flow-
deposited sediment in those areas may be bulldozed out of those reservoir 
areas, and thus the reservoirs' headwater sediment traps be restored;  

34) per upgrading Copco 1 and Iron Gate dams with fish passageways, those 
dams need to be repurposed for fish passage, water conservation, and river 
water level augmentation uses, in addition to those dams remaining 
hydroelectric dams. Copco 1 and Iron Gate dams need multi-level 
inlet/outlet fish ladders at or near the dams' faces, so as to allow fish 
passage during drawdown of the dams' reservoirs, that is for the purpose 
of Klamath River water level maintenance during low Klamath River water 
level periods; 

35) Copco 2 (33 feet high) and J.C. Boyle (68 feet high) dams have small 
reservoirs, and can completely shut down water flow to their hydroturbines 
to maintain water flow over the dams. Both of those dams need only a 
single level fish ladder outlet each, to adequately assure fish ladder 
passage past the dams. Installation of an original never before existent 
fish counting  station at the proposed Copco 2 Dam fish ladder, and at the 
current J.C. Boyle Dam and Keno Dam fish ladders, would greatly improve 
Klamath River Fish monitoring; 

36) once a Klamath River hydroelectric dam is furnished with a concrete 
fish ladder, that is adequate for passage of all native upper Klamath 
River fish, concrete roofs that are over only each even numbered “every 
other” (i.e. alternate) fish ladder step of that dam (counting the steps 
from ladder bottom to ladder top sequentially as 1,2,3, etc.), might 
possibly improve salmonid utilization of that dam's fish ladder, per 
providing fish habitat seclusion, shade, and water topside surface 
security for migrating fish; 

37) I estimate that the Klamath River hydroelectric dams have paid for 
themselves several times over, and I don't find that upgrading with fish 
passageways three or four of the Klamath River hydroelectric dams, must be 
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excessively expensive, especially since those upgrades are likely much tax 
deductible. For example, per my current PacifiCorp electricity bill, I pay 
near 5.15¢/kwh, so based on the Klamath River hydroelectric dams usually 
being operated at an 81.5MW one-half generation capacity annually, I 
calculate that the dams provide near $36,818,905.00 in annual revenue for 
PacifiCorp, and thus the dams can pay for their upgrade within 18 years, 
or about the same amount of time that was required to first build the 
dams.  

 

Because the proposed removal of the Klamath River hydroelectric dams would 
be the largest United States of America hydroelectric dam removal in 
U.S.A. history, I find that dam removal proposal is very likely 
significantly supported per ecoterrorists.  

Per reiteration, I disapprove of and vote against Klamath River Renewal 
Corporation (KRRC) removing any Klamath River hydroelectric dam, and I 
herewith vote against granting an approval to the Klamath River Renewal 
Corporation (KRRC) to have any Klamath River hydroelectric dam removed of, 
and I herewith vote against the California State Water Resources Control 
Board granting an approval for any Klamath River Renewal Corporation 
(KRRC) removal of any Klamath River hydroelectric dam. 

Thank you for your help with this “Don't Ruin the Klamath River 
Hydroelectric Dams!” petition of my voluntary nonsalaried voting!  

Built onto a plaque at J.C. Boyle Dam is the following message: "Through 
God's merciful providence and man's ingenuity this plant was placed in 
operation October 1, 1958, and dedicated to the lasting benefit of the 
people we are privileged to serve." 

Respectfully yours, 

Danny Hull, B.S. Biology (Medical Technology major); A.A.S. Environmental 
Health Technology (Water Quality Control major). 

*e.g.: Reclamation to Release Additional Water from Trinity Reservoir 
to Supplement Flows in the Lower Klamath River; Environmental 
Documents Released Media Contact: 916-978-5100 For Release: August 24, 2016 
SHASTA LAKE, Calif. – The Bureau of Reclamation will release additional 
water from Trinity Reservoir for the lower Klamath River to help protect 
returning adult fall run Chinook salmon from a disease outbreak and 
mortality. Supplemental flows from Lewiston Dam will commence on August 25 
and extend into late September. On August 2, Reclamation released a Draft 
Environmental Assessment (EA) for the plan to use water from Trinity 
Reservoir for the supplemental flows. . . . The Final EA and Finding of No 
Significant Impact are available at 
http://www.usbr.gov/mp/nepa/nepa_projdetails.cfm?Project_ID=26477 . . . . 
Reclamation is the largest wholesale water supplier and the second largest 
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producer of hydroelectric power in the United States, with operations and 
facilities in the 17 Western States.  

Its facilities also provide substantial flood control, recreation, and 
fish and wildlife benefits. Visit our website at www.usbr.gov and follow 
us on Twitter @USBR. 
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From: Timothy Hunt <sea2peak@gmail.com>

Sent: Friday, January 27, 2017 3:06 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Timothy Hunt 
5233 Quaker Hill Ln 
San Diego, CA 92130 
sea2peak@gmail.com 
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From: Kyle Huntley <kyle.huntley33@gmail.com>

Sent: Saturday, January 28, 2017 4:06 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

K. Huntley
11824 Payson Ln
Oregon City, OR 97045
kyle.huntley33@gmail.com
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Thaler, Parker@Waterboards

From: Nancy Ihara <nancyihara@gmail.com>
Sent: Thursday, January 26, 2017 4:56 PM
To: Wr401program
Subject: Lower Klamath Project License Surrender

Dear Mr. Thaler, 
 
There are people better informed than myself regarding water quality issues related to the Klamath River and 
water quality issues related to the removal of Iron Gate, Copco 1 & 2, and the J.C. Boyle dams. However 
several key points made by others have made an impression on me. 
 
1) The Klamath River presently is notably unhealthy. Swimming in the river is often not advised. Algae blooms 
threaten pets exposed to the river with illness and death. Salmon acquire parasites and diseases at abnormal 
levels. The Klamath dams are the major factor in these conditions. 
 
2) Prior to the dams, under the management of indigenous tribes, the Klamath was healthy and supported 
abundant quantities of salmon and other fish and wildlife for hundreds if not thousands of years. When these 
successful managers call for dam removal, we should listen to them. 
 
3) While dam removal will have immediate negative impacts on water quality, these impacts, according to 
experts who have studied dam removal elsewhere, are temporary and fairly quickly resolved. 
 
I urge the State Water Board to approve the Lower Klamath Project License Surrender. 
 
Nancy R. Ihara 



Mary Ingram 

1400 Pine Grove Dr. 

Mt. Shasta, Ca. 96067 

 

January 30, 2017 

 

Parker Thaler 

State Water Resources Control Board 

Division of Water Rights – Water Quality Certification Program 

PO Box 2000 

Sacramento, Ca  95812-2000 

 

Re: Comments in response to the Notice of Preparation. 

 

To Whom It May Concern: 

 

 I, Stanley Swenson, want to go on record as being opposed to the dam removal which is 

part of the Lower Klamath Project License Surrender.  My personal opinion is, the removal of 

the dams will create more environmental problems as a result of breaching the dams and 

flushing and estimated 8.6 million cubic yards of silt down the Klamath River all the way to the 

Pacific Ocean.  If the dams are removed, through all of the wisdom of the proponents, and the 

goals of opening historical (not likely) spawning grounds of the chinook and coho  salmon, does 

not happen due to low flows, impassable barriers, or unacceptable conditions, will the 

proponents pay for the construction of new replacement dams? 

 It is my understanding that California State Water Resource Control Board is the lead 

agency that is preparing the CEQA review on applications for water quality certifications for 

hydropower projects under section 401 of the federal Clean Water Act.  Why are the citizens of 

California paying CSWRCB, through public funds, to prepare the CEQA review? As a developer 

or proponent, the Klamath River Renewal Corporation (KRRC) should bear the costs of 

preparing the CEQA review.    

I have some concerns that need to be studied, addressed and mitigation requirements 

agreed to before the dams are breached.  My concerns are listed as follows:   

1.  The breaching of the 3 dams on the lower Klamath Project and the 1 dam in Oregon, 

will release up to 8.6 million cubic yards of silt. In the past, the central valley region 

of the California Water Quality Control Board, fined the City of Redding for clean 

water act violation to the tune of $450,000. The fine was for storm runoff, during a 1 

inch midsummer lightning storm, that muddied a season creak during the 



construction of a baseball field in one of the city parks.  On the bridge replacement 

project on Interstate 5 at Lake Head, California,  the Federal EPA fined the project 

contractor and Caltrans, a state agency, $80,000 each for violating  the Clean Water 

Act, when storm water muddied Shasta Lake during a winter storm. 

a. When the dams are breached on the Klamath River will the sediment create a 

muddied water situation that will be in violation of the Federal Clean Water Act? 

b. Who will pay the fine for any violations? 

c. Will the fine be passed on to the consumer? 

d. What will the effect of the silt and sedimentation have on the salmon spawning 

beds. 

e. How do you mitigate the effect of the loss of spawning beds? 

f. Will the release of sediment result in the death of any coho salmon, which is 

listed as rare and endangered? 

2. The breaching of the 4 dams on the Lower Klamath Project will release a variety of 

game fish which are captive behind the existing dams. The game fish released 

include bluegill, perch, small and large mouth bass, crappie, catfish, and more. 

a. What will the effect of the above named fish have on the salmonids between 

Iron Gate Dam and the Pacific Ocean? 

b. If the above named released fish establish populations on the lower Klamath 

River, will it result in the populations feeding on spawned eggs? 

c. If the above named released fish establish populations on the lower Klamath 

River, will it result in the populations feeding on juvenile salmonids? 

d. If the mitigation measure requires the killing of the above named game fish, is 

that allowed per the California Fish and Wildlife Codes? 

3.  The breaching of the 3 dams on the lower Klamath Project and the 1 dam in Oregon, 

will release up to 8.6 million cubic yards of silt. 

a. What  toxic materials are in the 8.6 million cubic yards of sediment? 

b. How will the release of toxic materials be mitigated? 

c. Is the release of sediments and toxic materials allowed under the federal Clean 

Water Act? 

4.  The breaching of the Klamath River Dams will remove an important flood control 

system. 

a.  What measures will be taken to prevent flooding on the Klamath River once the 

dams are removed? 

b. What financial provisions will be in place to assist people along the Klamath River 

when their private properties are damaged by flooding? 



5.  The existing dams on the Klamath River release water to aid in the migration of 

spawning salmon and help to prevent disease and parasites from injuring the 

salmon. 

a. What system will be in place to assist migrating salmon after the Klamath River 

Dams are breached? 

b. If the reports of the 1850s military expedition are true, will there be sufficient 

water, and not stagnate pools, to allow for the salmon migration? 

6.  A detailed study, by Eric Logan and David Hankin, in 2005 & 2006 an estimated 8 

million juveniles are released by the Iron Gate Hatchery.  The estimated fish 

returning to spawn is approximately 8 thousand fish. 

a. With the number  of fish released and the low number of fish returning to spawn 

at the Iron Gate Hatchery would indicate that there is a mortality rate that is not 

caused by the conditions in the Klamath River.  Is the mortality rate due to over 

fishing in the Pacific Ocean? 

b. An alternative to dam removal, to increase salmon populations in the Klamath 

River System, would be to put a moratorium on tribal fishing for a period of time 

and see if it helps the number of returning salmon. 

c. When the tsunami destroyed the Japanese Fishing Fleet, in 2011, the fall run of 

spawning fish was high in the fall of 2011.  The fish biologist studying the 

Klamath River that fall, hypothesized, the problem with returning salmon was 

not in the Klamath River System.  The problem was in the over fishing in the 

Pacific Ocean.  This needs to be studied. 

7.  The dams on the Klamath River Hydro Project produce enough electricity for 70,000 

customers.  The power produced it clean, environmentally, compared to 

alternatives. 

a. What are the environmental damages that will result from power production if 

the dams are removed? 

b. How will the power companies mitigate the environmental damages without 

increasing power rates to the consumer? 

8. Federal and State law required both the state and federal government to coordinate 

with local groups; such as county supervisors, school boards, fire districts and 

irrigation districts.  Measure G, which was a local advisory ballot measure, clearly 

showed that approximately 80% of the Siskiyou County Voters wanted the dams left 

in place. The board members were part of the 80% local voters that supported 

leaving the dams in place. 

a.  Why has the coordination process broken down? 

b. The board members have reached out to the government proponents of the 

dam removal project, why have the proponents now responded to these groups? 
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From: Yadao Inong <user@votervoice.net>

Sent: Thursday, January 26, 2017 7:39 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Yadao N Inong 
PO Box 497 
Hoopa, CA 95546 
yurok_otter@yahoo.com 
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From: Trevor Iodence <trevoriodence707@gmail.com>

Sent: Wednesday, January 25, 2017 10:28 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Trevor Iodence 
475 Benvenuto Ln 
Sebastopol, CA 95472 
trevoriodence707@gmail.com 
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From: Eric Iwafuchi <user@votervoice.net>

Sent: Thursday, January 26, 2017 7:34 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Eric Iwafuchi 
1516 Bel Aire Cir 
South Lake Tahoe, CA 96150 
eiwafuchi@yahoo.com 
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From: Dan Johnson, dtjohnsonis <dtjohnsonis@gmail.com>

Sent: Friday, January 27, 2017 3:25 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Dan Johnson 
606 Fallen Leaf Cir 
San Ramon, CA 94583 
dtjohnsonis@gmail.com 
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From: Matt Johnson <matthewrjohns75@hotmail.com>

Sent: Thursday, January 26, 2017 8:54 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Matthew R. Johnson 
8620 Sherwood Blvd 
Los Molinos, CA 96055 
matthewrjohns75@hotmail.com 
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Thaler, Parker@Waterboards

From: michelenbobbyj <michelenbobbyj@aol.com>
Sent: Monday, January 30, 2017 3:13 AM
To: Thaler, Parker@Waterboards
Subject: ORE. DAMS.   DIFFICULT TIMES.

 
Gov blm, fake & lying environmentalist's gov employees; Brown, Gore, Bobbit, etc. told the American loggers 
& 100's of other legal businesses to get out of "their" forests by lying.  20 years later, very few logging 
business.  Company's hire illegals with fake & stolen id's.  They are living & working in terrible & dangerous 
conditions.  Dont understand why non citizens would have to pay taxes. Not their country. Angry that money is 
taken out of their lower wage checks.  Not able to read or speak English.  Driving without license/insurance & 
voting D at every different polling place throughout several towns.   Have been known to verbally attack & 
physically assult R voters.    Logging job's created thousands of other jobs in smaller poorer 
communitys.  Including the boot & shoe sales &  repair store.   Those privately owned industries & small 
businesses are gone.  Delapitating empty buildings.  Community's are broke & so are the heavily burdened tax 
paying & honest working families.   Livelyhoods & homes are crumbling.  Logging types of jobs paid for the 
sheriffs, emergency services, schools, etc.   Skies were blue. Air was clean.   Less sicknesses & breathing 
disorders.   
Forests are unnecessarily left to burn up.  Exploding wildfires until it snows.  Sounds & looks like bombs going 
off.   Terified & suffering.  Wildlife in flames.  Burning up.    True: Not encluded in fraud surveys are the 
spotted owls not living in the old growth.  They live in subdivisions & parks in the green shrubbery & 
trees.  Like any other mice eating owls.  JAN - MAY your wasted tax money is being used up by gov BLM 
employees.  Yeah, sure ..hiking miles in 5' of snow in steep & rugged mountains counting ("planted & placed") 
delicate spotted owls.   Months of no work.   Deeper in debt.  JULY - DEC  forest service "manages forest 
fires." Those counted costly owls catch on fire & valuable timber burns up.   
Roads are gated off.  Historical CCC trails not maintained.   Not safe to use & enjoy - widow makers.   Don't 
get lost or hurt.  Not fair to your rescuers to risk their time & lives.  Gov mismanagement year round.   No 
salvage logging.  No replanting.   Privately owned land is valuable.    
Green & healthy responsibly managed logged & reforested.     
Tax paying families aren't able to enjoy their land.   
But others are.  Traveling through? Pack a gun.  Visitor's parked cars are vandalized/stolen.   Expensive forest 
service trucks, equipment, tools, clothes etc... fuel too, stolen.   Gov doesn't want fires put out.  Another 
hoax.  Stop the expensive smokey the bear campaigns.   Ask the farming & ranching community members what 
the catastrophic results have been due to obama, clinton .. & the other wealthy lifetime democrates of Cal, Ore, 
& Wash?    Gov controls the air, water & land.   Devastating land grabs, higher taxes & fees.  Many 
regulations.   Counties are loosing their farms, orchards, dairies & ranches.  Except for our governor & 
congressman.  GMO gov. seeds, friuts, veg meats only.    Cattle grazing prevented wildfires.  Ask questions 
when gov agency's shut down, threaten, jail, shoot & kill.  Don't believe the gov & media BS spoon 
feeding.   Liberal democrats kill.  Encluding their eagle dismembering 
windmills. Morning shows.  Stream KMED Bill Meyers & KCNR Sunday "State Of Jefferson 51", "Sovereign 
Minds" & "We, The People".  Current new's updates from community members, authors & guest speakers.  
 
LIVING THE NIGHTMARE. SINCERELY BOBBY & MICHELE JONES  
 
Sent from my U.S. Cellular® Smartphone 
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From: Chris Juanes <user@votervoice.net>

Sent: Sunday, January 29, 2017 12:16 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Chris Juanes 
476 Yosemite Ave 
Mountain View, CA 94041 
Chrisjuanes@sbcglobal.net 
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From: Tim Kallas <thkallas@comcast.net>

Sent: Thursday, January 26, 2017 7:28 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

ThKallas 
12 Meadow Ridge Dr 
Corte Madera, CA 94925 
thkallas@comcast.net 



1

From: Patrick Kallerman <pkallerman@gmail.com>

Sent: Thursday, January 26, 2017 4:54 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Patrick Kallerman 
630 Thomas L Berkley Way 
Oakland, CA 94612 
pkallerman@gmail.com 
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From: Austin Kamp <user@votervoice.net>

Sent: Thursday, January 26, 2017 4:13 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Austin Kamp 
330 Pear St 
Oakland, OR 97462 
akamp120@yahoo.com 
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From: Matt Kane <user@votervoice.net>

Sent: Thursday, January 26, 2017 10:00 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Matt Kane 
240 San Marcos Ave 
San Francisco, CA 94116 
matthew_kane@yahoo.com 
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From: Randy Kane <meanwhilecharters@gmail.com>

Sent: Sunday, January 29, 2017 9:18 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am a charter boat operator in Garibaldi, OR.  Part of my business is fishing for salmon off the central coast of Oregon. 
Many fish that are caught off Oregon have the Klamath basin as their natal streams. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Randy Kane 
33991 SE Davona Dr 
Scappoose, OR 97056 
meanwhilecharters@gmail.com 
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From: Alan Keller <alanrkeller@me.com>

Sent: Sunday, January 29, 2017 9:34 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Alan Keller 
52 Saroni Ct 
Oakland, CA 94611 
alanrkeller@me.com 
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From: Kevin Kennedy <kkflyfishinfreak@gmail.com>

Sent: Sunday, January 29, 2017 7:42 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. We also understand that it is our right as Californians to review and 
comment on this eir.? 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Kevin Kennedy 
2140 Forestlake Dr 
Rancho Cordova, CA 95670 
kkflyfishinfreak@gmail.com 
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From: Lawrence Kenney <lmkenney@earthlink.net>

Sent: Friday, January 27, 2017 9:22 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Lawrence Kenney 
260 Bungalow Ave 
San Rafael, CA 94901 
lmkenney@earthlink.net 
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Thaler, Parker@Waterboards

From: Alexander P. Khartchenko <alkhart@yahoo.com>
Sent: Monday, January 30, 2017 12:04 PM
To: Thaler, Parker@Waterboards
Subject: Copco Lake and dam removal on the Klamath water shed

Those are my Comments to the Project  

Copco Lake and dam removal on the Klamath water shed 

Attention: State Water Resources Control Board 
 
 
My name is Al Khart (Alexander Khartchenko) 
I am the resident of Copco Lake, Montague, CA where I bought a property 5 years ago. 
 
After attending the State Water Board Meeting on Feb 26th at Yreka Miner’s Inn Convention Center and listening to 
the presentation related to the Project of Removal of Klamath River Dams I wish to raise my concerns about the 
situation around Klamath River. 
 
Definitely the presentation was not well thought out and prepared. 
It had stated that the only possible and feasible project is ‘to remove dams’. 
With no alternatives to it. (Really?) 
 
This is not a constructive way to do any project in the current world which is so important for people living near 
dams, for local economy and environment. 
 
There were no scientific evidence to support the statement ‘to remove the dams”: 
no modeling or mathematical simulation was done related to consequences of dams removal.  
Absence of any alternatives in the presentation shows that the authors of the presentation and the project do not 
see the whole picture of humanitarian, economical and ecological damages which could be done to the Siskiyou 
county environment by this project. 
 
Below is a short list of positive things which existing dams  
- those dams as you know are 100 years old - 
provide: 
 
1. The strongest protection against Fire (the example of 2014 fire, when Copco Lake provided all water for 
helicopters fighting the fire; in fact my house and many houses are alive thanks to the Lake 
2. Flood prevention: Dams are the regulator of dangerous water levels, and save people from flooding 
3. Droughts are easier to survive only because of Lakes as well 
4. The cheapest Electric Energy provided for local communities;  
5. The Lakes (Copco Lake and Iron Gate Lake) provide the habitat for a lot of species including those which are in 
a Red Book, for example Bald Eagles (7 nests of Bald Eagles are around the Copco Lake only) 
6. Recreation opportunities: thousands of people enjoy every year opportunities to fish, hike, water skiing, canoing, 
hunting, etc. 
7. The housing near Lakes shores provides excellent living conditions for several hundred of families with kids who 
just enjoy living so close to the beautiful Mother Nature, who grow there with love to environment and become real 
patriots of their great country. 



2

 
The removal of Dams will destroy all mentioned positive conditions and do not create anything to substitute. 
I wish to mention that the international approach to old dams is a quite different: In Germany very old dams never 
being destroyed – they accept the hundred years changes in ecology as an excellent life condition) 
 
Also I learned that archaeological research showed that many hundred years ago the analog of Copco Lake existed 
in the borders of existing Copco. By the way American Engineers built the dam exactly in the place where natural 
dam existed in ancient years. A very genius way of delivering the progress and listening to the historical natural 
situation. 
 
And finally I would like to suggest (it is not my invention, a lot of local people know this alternative way to save 
dams) the Bogus Creek Project – to restore this creek to the sizes which may offer salmon if it wishes to come to 
the local Klamath river neighborhood and reproduce themselves. 
 
 
Alexander Khartchenko  
16812 Jacqueline Ave 
Montague, CA 96064 
 
P. S.  
Me overall conclusion: 
Dams removal project is not scientifically grounded;  
remove of dams may cause humanitarian, environmental and ecological disaster and should be considered as a 
crime against Nature. 
 
I am sure that all residents of Copco Lake and Siskiyou county shall go the legal authorities to protect our lives and 
life of our lakes. 
 
Our lakes must live – this is an alternative to the death penalty which stated in Dams removal project. 
 
Please respond to my concerns. 
 
Thank you  
 
Cordially 
 
Alexander 
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From: Mary Ann King <maryannking22@gmail.com>

Sent: Friday, January 27, 2017 9:42 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Mary Ann King 
1733 Walnut St 
El Cerrito, CA 94530 
maryannking22@gmail.com 
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Thaler, Parker@Waterboards

From: knnknig@aol.com
Sent: Monday, January 30, 2017 10:27 AM
To: Thaler, Parker@Waterboards
Subject: Klamath River Dams

Mr Parker, 

My name is Kenneth Knight. I am a Klamath Tribal member and have lived in Klamath county all my life. I reside on 
property that I inherited from my family. This land is located on the Williamson River below the town of Chiloquin. This 
property was tribal land allotted to my grandfather during the termination years and has never been out of tribal 
ownership. On this land, the "Klamath's of Old" built a rock fishing weir next to a natural reef. Using this weir enabled them 
to harvest Trout, Salmon, Steel-Head, and Suckers during their annual runs. 
My family and friends also used this weir, but only to collect suckers because the Salmon and Steel-head were blocked by 
dams unjustly constructed during the early nineteen hundreds.   
I fully support removing the dams In order to allow the Salmon and Steel-Head access to their original spawning grounds, 
Please help us restore the Klamath Basin. 
Thank You, 
Kenneth Knight and Family 



1

From: Ryan Knoblock <Boldtfit@gmail.com>

Sent: Saturday, January 28, 2017 1:18 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Ryan Knoblock 
1780 Oak Ct 
McKinleyville, CA 95519 
Boldtfit@gmail.com 
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From: Joe Kopczynski <czynski@sonic.net>

Sent: Thursday, January 26, 2017 9:46 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Joe Kopczynski 
625 Tzabaco Creek Rd 
Geyserville, CA 95441 
czynski@sonic.net 
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From: Daniel Kowalski <dank8@me.com>

Sent: Thursday, January 26, 2017 4:56 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Daniel Kowalski 
3780 Torrey Hill Ln 
San Diego, CA 92130 
dank8@me.com 



1

From: Roger Krause <rogerkrause415@gmail.com>

Sent: Thursday, January 26, 2017 9:19 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Roger Krause 
149 Rivoli St 
San Francisco, CA 94117 
rogerkrause415@gmail.com 



State Water Resources Control Board  

Division of Water Rights  

Water Quality Certification Program  

Attention: Mr. Parker Thaler 

Phone: (916) 341‐5321 

Fax: (916) 341‐5400 

Email: parker.thaler@waterboards.ca.gov  

From Jacqui Krizo 

7890 County Rd 120 

Tulelake, CA 96134 

530 664 3862 

krizohr@cot.net  

February 1, 2017 

Several years ago Dean Brockbank, vice president and general counsel of PacifiCorp was quoted as 

saying the government “made it very clear from a public policy point of view that they did not want 

these dams relicensed.  Once that became abundantly clear, we shifted our framework from relicensing 

to a settlement involving a possible dam removal framework.”  Since top level officials within the 

Department of Interior decided to remove the dams from the beginning, other options have not been 

thoroughly explored. 

Since then, more than 80% of Siskiyou County residents voted against destroying the dams for 

environmental, social and economic reasons. Klamath County Board of Commissioners has opposed dam 

removal for four years.  In the November 2016 election, 73% of Klamath County voters voted against the 

removal of the four Klamath River dams. 

22 million cubic yards of sediment would flow to the ocean with dam removal. I am not allowed to put 

over 5 yards of rock or dirt into the river because of the harm it could do to the fish and their habitat. 

This massive amount of sediment can easily sterilize the entire river for 100 years or more.  

In 2011, Interior’s report said that the entire dam removal and restorations could boost salmon 

population in parts of the upper basin by 10%, only if all the other water quality problems were solved 

first. Solving all the water quality problems would require reversing “mother nature’s” natural occurring 

phosphorus that is prevalent in the entire upper basin.  

Alternatives to dam removal were not fully explored, such as improved fish ladders or trucking fish as is 

conducted on the Columbia River.   

There were bumper crops of salmon through the 60’s. 

Since Marine Mammals Protection Act of 1972, sea lion population grew from 5,000 to over 300,000 on 

the northern California/Oregon coast.  Sea Lions consume an average of 18 lbs of fish per day to thrive;  

18 lbs per day x 365 days  x 300,000 sea lions = 1.971 billion lbs (986,000 tons) of fish/year  ‐ assuming 

an average of 10lbs per fish – this is 197 million fish. 

Uncontrolled commercial fishing by Asian fishing fleets is also a huge factor in our salmon population. 

Klamath dams provide electricity for 70,000 homes.  Please don’t destroy this clean energy and then 

raise our power rates with more expensive and less reliable energy.  Dam removal is expected to cost 



somewhere between 450 million and 4 billion dollars.  This does not include the cost of replacement 

power.  

Klamath dams provide water storage, ecosystems for wildlife in and near the reservoirs, flood control, 

recreation, clean green energy, forests, water in reservoirs for firefighting, agriculture and air quality. 

We’ve had some record runs of salmon since the dams were built. Without firefighting capabilities, 

wildfires severely affect our air quality and oxygen in the river. Forests, wildlife and housing get burned 

up. Dam removal will destroy the economy of Siskiyou County. 

Thank you for considering my comments. Please relicense the Klamath River Dams. 

Jacqui Krizo 
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From: Donald Krueger <dkruegerfisher@gmail.com>

Sent: Thursday, January 26, 2017 6:34 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Donald Krueger 
134 Heaton Way 
Folsom, CA 95630 
dkruegerfisher@gmail.com 
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Thaler, Parker@Waterboards

From: Matt Kurth <mattskurth@gmail.com>
Sent: Tuesday, January 31, 2017 6:42 PM
To: Thaler, Parker@Waterboards
Subject: Kalamath River Dam Removal Comments

I firmly believe that the dams on the Kalamath River need to be removed as soon as possible for many reasons: 
 
a. to protect and grow native fish populations 
b. to improve the tourism and fisheries economies 
c. the dams are unnecessary and costly to maintain for electric generation 
d. to improve recreation in the river corridor 
e. to abide by agreements made with Native Tribes 
 
Thank you for receiving my comments. 
 
Matt Kurth 
McKinleyville, CA 
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From: Steven Kwok <stevek@qka.com>

Sent: Thursday, January 26, 2017 8:48 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Steven Kwok 
8325 Singing Hills Trl 
Santa Rosa, CA 95404 
stevek@qka.com 



1

From: Michael Laing <user@votervoice.net>

Sent: Thursday, January 26, 2017 7:48 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Michael Laing 
4931 Marlborough Way 
Carmichael, CA 95608 
mwlaing@aol.com 
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From: Chris Lang <cjameslang@gmail.com>

Sent: Friday, January 27, 2017 5:34 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Christopher Lang 
368 N Pierce St 
El Cajon, CA 92020 
cjameslang@gmail.com 
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From: Gavin Lantry <gml999@cox.net>

Sent: Thursday, January 26, 2017 7:47 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Gavin Lantry 
755 E Grand Ave 
Escondido, CA 92025 
gml999@cox.net 
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From: Maurice Ledoyen <user@votervoice.net>

Sent: Wednesday, January 25, 2017 11:10 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Maurice Ledoyen 
10296 Snoe Way 
Durham, CA 95938 
mdledoyen@sbcglobal.net 
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From: Mr. & Mrs. Michael Legrande <mklegrande@gmail.com>

Sent: Friday, January 27, 2017 2:07 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Michael Legrande 
2001 Quail Oaks Rd 
Valley Springs, CA 95252 
mklegrande@gmail.com 
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From: Jack Lemein <jaahlem@comcast.net>

Sent: Thursday, January 26, 2017 5:35 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Jack Lemein 
2201 Bayhill Ct 
Half Moon Bay, CA 94019 
jaahlem@comcast.net 
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From: Brian LeNeve <bjleneve@att.net>

Sent: Friday, January 27, 2017 6:04 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Brian LeNeve 
PO Box 1012 
Carmel by the Sea, CA 93921 
bjleneve@att.net 
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Thaler, Parker@Waterboards

From: Maxine Levinson <maxinelevinson@gmail.com>
Sent: Monday, January 30, 2017 11:04 AM
To: Thaler, Parker@Waterboards
Subject: Scoping comment for Klamath River

I request that the California State Water Resources Control Board:  

  

(1)  Do NOT issue a water quality certification for the KRRC for the Klamath River!! 

  

(2)  Do NOT incorporate the information from the 2012 joint California and Federal EIR/EIS into the EIR 
currently being developed. The previous EIR/EIS was NOT based on exhaustive studies and did NOT reach 
the correct conclusion.  

       Only five miles of the entire river system, designed to generate data that would best support dam removal, 
was submitted.  

       It was clearly NOT an exhaustive study as the river waters above the dams was NOT studied, nor was the 
water quality entering California from Oregon.   

       A new and complete analysis of the entire river must be performed, including the water management of 
the Trinity River that is diverted into the State Water Project and the central canal as these flow impacts on the 
fish are unknown.  The complete environmental consequences have not been adequately evaluated.   

  

(3) Evaluate ALL scientific data and studies produced BEFORE and since 2012. This will further contradict the 
conclusions of the 2012 EIS/EIR as being inconclusive and prejudicial in nature.    

       This fact is supported by Dr. Paul Houser, the hydro meteorologist, hired to oversee the scientific integrity, 
when he revealed that the study was designed to align with those favoring dam removal. 

       The tribes still gill net across the mouth of the Klamath and this has had an effect on salmon populations. 

  

(4) Fully analyze the environmental and economic impacts of dam removal with respect to the certainty of 
removal ramifications, not just what “might”, “could”, language used in the 2012 EIR/ EIS studies used in 
support of dam removal. 

       The loss of property values is reflected in the declining property taxes, and therefore a loss to Siskiyou 
County Revenue.  The 2012 study only looked at bare land values. They did not go through the process of the 
Record of Decision. Improvements were not considered.   

       The KRRC does not have the funding or a plan for river or reservoir aesthetic restoration.  It would take 
many, many years, if not a lifetime, to return the Klamath River behind the reservoirs to their native beauty. 
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       Unless the entire river is studied, all the impacts to fish and birds can’t be know as to the impact. 

       There are Perch behind the dams and if they are released into the lower river, that consequence must be 
considered since they are predatory to Salmon eggs.  This is an ESA impact that has not been studied.  

       The Shasta Native American Tribe, which precedes other Klamath tribes are not a signatory to the KHSA 
and have not been represented. Dam removal will expose sensitive Shasta burial grounds and possibly tribal 
artifacts.  

       As the tribes, downstream from the dams are demanding that their tribal and cultural customs be 
respected, so shall the Shasta Nation be respected. If you engage with some tribal entities without taking into 
consideration all entities and be certain that the interests of all tribes are taken into equal consideration you will 
be acting prejudicially. 

  

There is no possible way that you can base your current study on such flawed analyses such as the 2012 
EIR/EIS study!!  Unless a new, transparent, and complete study of the entire river system is performed, the 
SWRCB cannot make a credible determination concerning water quality!! 

 

Sincerely, 

Maxine Levinson  
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From: Walt Levitus <user@votervoice.net>

Sent: Thursday, January 26, 2017 9:24 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Walt Levitus 
9316 Honeysuckle Ave 
Fountain Valley, CA 92708 
jscpw1@yahoo.com 
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From: David Lipscomb <davidlipscomb@comcast.net>

Sent: Saturday, January 28, 2017 11:18 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

David Lipscomb 
3341 Springhill Rd 
Lafayette, CA 94549 
davidlipscomb@comcast.net 













Comment	in	response	to	the	EIR		for	the	Lower	Klamath	Project	License	
Surrender													
Don Mackintosh 

5322 Hoy Road 

Weed, CA  96094 

I am a rancher in Siskiyou County and I am also retired from PG&E .   I spent 28 years in Power 

Grid Operations  and my job was controlling power generation,  transmission, and distribution.  

It is a fact that Hydro electric generation is the cleanest cheapest of all generation.  The fuel for 

Hydro generation is water.   The water goes in as water and comes out as water.  All other 

generation fuel changes state after it is used as a fuel.  That is also true with wind and solar 

because wind and solar are not a dependable source of power and have to have rolling 

generation on line for back up.  I will not go into the many benefits of hydro,  but when a power 

grid collapses and is dead, it takes power to start generation again.   Hydro generation is used 

for this purpose because it can be started instantly. 

Once the dams are breached the release of toxic material downstream begins and a perfectly 

good $40 million plus  business has been destroyed.   The Hydro generation from the dams  

produces 169 mega watts of power to Siskiyou county and the southern portion of Oregon with 

70 mw left over that goes south and is sold to PG&E.  The Klamath Hydro Dams that are in place 

are in good condition. 

I have read that the complete removal of this project is estimated at $2 billion. 

The 169 mw of generation that will be destroyed has to be replaced to maintain the electrical 

grid and that alone could cost $1 billion. 

Taking out the dams will put at risk the water supply to the City of Yreka, the irrigation water to 

farmers and the Indian graves.   It will also cause flooding,  toxic water for years to come,  

erosion,  loss of homes and land along the river all the way to the coast,  the loss of fish and 

wild life, loss of water for firefighting,  the loss of storage water,  the loss of river flow 

regulation, the loss of water cooling and filtration.   There will also be the risk of destruction to 

the many bridges on the  Klamath river from the Oregon border to the California coast during  

the winter high water runoff.   There is history of high water damage to the US I‐5 bridge and 

that was with the dams in place.  There will be loss of private land being washed away and the 

jobs involved in control and maintaining the dams will also be lost. 

Because of the environmental damage and liability risk, the law suits could go on for decades.  

At the end of this project there will be almost nothing left, no generation,  



 no revenue,  no capital investment,  no irrigation and NO FISH!   But there will be one big fat 

multibillion dollar price tag that will take decades to pay off. 

 I believe the dam removal will cause long term toxicity and could not possibly be in compliance 

with specified provisions of the Clean Water Act,  including water quality standards and any 

appropriate requirements of state law. 

Furthermore,  the Klamath Hydro Dams should not be transferred to the Klamath River Renewal 

Corp (KRRC).   I believe that the  KRRC does not have the right to take charge of the trust assets 

(surcharge) funds of $200 million or take possession of the dams and license for the purpose of 

destroying the four hydro electric facilities.  I believe KRRC does not have the knowledge for 

generation operation, and is financially unable  to deal with the liability and law suits that will 

be coming for years.   So in the end it will be the people that will pay for the whole thing…………  
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Thaler, Parker@Waterboards

From: Mary Ann Madej <maryann.madej@gmail.com>
Sent: Tuesday, January 31, 2017 12:21 PM
To: Thaler, Parker@Waterboards
Subject: Lower Klamath Project

I am writing in support of the Klamath River dam removal projects, and so I encourage the Water 
Quality Board to approve the necessary Clean Water Act permits to facilitate this removal.  Many, 
many studies have already been conducted on the Klamath River, and FERC's 2007 Environmental 
Impact Statement already has summarized the concerns and the study results.  

  

I have worked on watershed assessments and river restoration projects in the Pacific Northwest since 
1975. In 2010 I was involved in a water quality and river temperature study on the Klamath River 
downstream of Iron Gate Dam.  I experienced first-hand the elevated water temperatures in the 
mainstem Klamath as we measured elevated summer temperatures along the mainstem 
Klamath.  Cool water tributaries provided only spatially limited thermal refugia.  Algae blooms were 
also common.  Our observations confirmed what many other studies had shown, that water quality in 
the Klamath River is impaired. 

  

We have learned a great deal from large dam removal projects, such as the Elwha in Washington 
State.  I look forward to the day when we can remove the four lower Klamath dams as well. 

 

Mary Ann Madej, Ph.D. 

Consultant  
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From: peter mangarella <pmangarella44@gmail.com>

Sent: Thursday, January 26, 2017 7:37 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

peter mangarella 
663 Cleveland St 
Oakland, CA 94606 
pmangarella44@gmail.com 
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From: Tressa Mannion <user@votervoice.net>

Sent: Thursday, January 26, 2017 2:44 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Tressa Mannion 
756 Normal Ave 
Ashland, OR 97520 
tressa_mitchell@yahoo.com 
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From: Mr. & Mrs. Terry Mar <tmar13@comcast.net>

Sent: Friday, January 27, 2017 7:10 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Terry Mar 
18007 Almond Rd 
Castro Valley, CA 94546 
tmar13@comcast.net 
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From: Ken Martinez <user@votervoice.net>

Sent: Thursday, January 26, 2017 7:10 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Ken Martinez 
PO Box 492162 
Redding, CA 96049 
kpmtz@yahoo.com 
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From: Vince Martino <user@votervoice.net>

Sent: Thursday, January 26, 2017 9:21 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Vince Martino 
64623 Cammann Rd 
Coos Bay, OR 97420 
vince.martino@verizon.net 
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From: Erik Mason <Dandalures@gmail.com>

Sent: Friday, January 27, 2017 9:22 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible.  
 Thank you for your time. 

Sincerely, 

Erik Benjamin Mason 
53 Bundren St 
Oak View, CA 93022 
Dandalures@gmail.com 
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From: William Matchett <wematchett@gmail.com>

Sent: Friday, January 27, 2017 10:18 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I travel to the redwoods every summer and spend time on and around the Klamath, particularly out of Requa. It is a 
special river/resource and I applaud any effort to restore its vitality.  

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

William Matchett 
1635 Superior Ave Ste 2 
Costa Mesa, CA 92627 
wematchett@gmail.com 
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From: Kevin Mather <losrios2@gmail.com>

Sent: Thursday, January 26, 2017 11:40 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon.  The Klamath river is a 
fabulous resource for all Californians and is a river I've fished, explored and come to love.  

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Kevin Mather 
3947 Milmar Way 
Sacramento, CA 95821 
losrios2@gmail.com 
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From: Raymond Mattz <lindamattz24@gmail.com>

Sent: Saturday, January 28, 2017 4:18 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Raymond Mattz 
PO Box 404 
Klamath, CA 95548 
lindamattz24@gmail.com 
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From: Nathan Mayl, M.D. <nathanmayl@hotmail.com>

Sent: Thursday, January 26, 2017 7:11 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

Dear Mr. Thaler: 

I am an angler who travels regularly to fish internationally and locally to fish.  I much prefer to fish locally.  I most enjoy 
fishing for steelhead and value  the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible. 
Thank you for your consideration and help for all anglers. 

Sincerely, 

Nathan Mayl M.D. 
4 Pepper Tree Ln 
Palos Verdes Peninsula, CA 90274 
nathanmayl@hotmail.com 
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From: Stephen McCaffrey <smccaffrey@pacific.edu>

Sent: Thursday, January 26, 2017 6:07 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Stephen McCaffrey 
30900 The Horseshoe 
Winters, CA 95694 
smccaffrey@pacific.edu 
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From: Mattheau McCreary <mattheau.mccreary@gmail.com>

Sent: Friday, January 27, 2017 1:27 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Mattheau McCreary 
13230 SW Edgewood St 
Beaverton, OR 97005 
mattheau.mccreary@gmail.com 
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From: Thomas McGee, Sr <tomasmcgee@comcast.net>

Sent: Thursday, January 26, 2017 10:33 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Thomas McGee Sr 
285 Piedmont Ave 
Pacifica, CA 94044 
tomasmcgee@comcast.net 
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Thaler, Parker@Waterboards

From: John Menke <jmenke@sisqtel.net>
Sent: Friday, January 27, 2017 10:24 AM
To: Thaler, Parker@Waterboards
Subject: Fwd: Key paper--the up-shot of this work is taking away irrigation water and 

agriculture in the Upper Klamath Basin reduces water quality in the Klamath River

Parker: 
 
Re:  As promised to the January 27, 2017 Yreka Water Board Meeting-leader lady. 
 
See key 2002 paper below (PDF file); research funded by the California State Water Resources Control Board 
showing improved water quality in agricultural drain water from farms in the Upper Klamath Basin.  I have 
highlighted in red the key statements in Danosky and Kaffka’s summary—see below an email I shared with 
other interested people as a lead up to the meeting. 
 
Agriculture uses soil and water-borne nutrients like phosphorus which are natually in excess supply in the 
Upper Klamath Basin (UKB) soils, rivers, streams and spring water—all due to abundance of the mineral 
apatite in parent rock and therefore soil parent materials of the UKB—truly a unique UKB watershed for that 
reason, and the reason for poor water quality in the Klamath River. 
 
Apatite is a group of phosphate minerals, usually referring 
to hydroxylapatite, fluorapatite and chlorapatite, with high concentrations of OH−, F− and Cl− ions, 
respectively, in the crystal. The formula of the admixture of the four most common endmembers is 
written as Ca10(PO4)6(OH,F,Cl)2, and the crystal unit cell formulae of the individual minerals are written 
as Ca10(PO4)6(OH)2, Ca10(PO4)6(F)2 and Ca10(PO4)6(Cl)2. 
 
Definition of apatite from my Apple iMac computer: 
 
apatite |ˈapəˌtīt| nouna widely occurring pale green to purple mineral, consisting of calcium phosphate with 
some fluorine, chlorine, and other elements. It is used in the manufacture of fertilizers.ORIGIN early 19th cent.: 
coined in German from Greek apatē ‘deceit’ (from the mineral’s diverse forms and colors). 
 
 
It is this phosphours nutrient UKB watershed condition coupled with bluegreen algae and its associated 
symbiotic cyanobacteria that naturally leads to hyper-eutrophic diurnal too-high-oxygen supplies during the day 
and too low oxygen supplies in water for fish at night, due to respiration demands for oxygen by the algae when 
the sun is not shining whem the algae cannot photosynthesize but still need to ‘breathe’. 
 
Concerns about toxicity of bluegreen algae/cyanobacteria by UKB Indians and others shows lack of 
understanding about concentrations necessary to show symptoms of health effects.  Unmanaged livestock 
watering ponds in Oklahoma, for example, when defecated in by cattle can develop highly viscous bluegreen 
algae/cyanobacteria concentrations that can kill cattle. 
 
During drought and drying river conditions prior to the dams keeping the river channel wetted and flowing 
continuously, Indians may have experienced such.  Unfortunately one North Coast Regional Water Quality 
Control Board staffer (CK) too emphasized such risks leading to PacifiCorp implementing periodic chemical 
treatments of some algal blooms in parts of some reservoirs. 
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Interestingly, one of my wife Jennifer’s and my first bull sales (1996) was to senior ranchers Walt and Barbara 
Robinson in Seiad Valley along the Klamath River; this gentleman told us of his frequent experiences as a child 
and young person of ‘being able to walk across the Klamath River and not getting his feet wet’.  He and his 
family likely experienced the 1930s regional drought during the concomitant Great Plains Dust Bowl Era of that 
time when it was likewise a drought period as evidenced by Yreka rainfall records which I have 
investigated.  Walt Robinson began working for the Forest Service in Happy Camp in 1933. 
 
The slowing of the passage rate of water down the Klamath River due to the dams gives bluegreen algae added 
time in reservoirs to bio-remediate the high phosphorus levels in the waters of the Upper Klamath River 
Watershed.  The often less-than-one-day life cycle of bluegreen algae cells dying and taking phosphorus with 
them in ’sediment’  deposition to the bottoms of the reservoirs is the reason for improvement of water quality 
below the Klamath River dams compared to Lake Ewauna.  Evidence is the millions of cubic yards of algal 
muck on the bottoms of the reservoirs.  Flushing such high organic materials down the Klamath River would be 
a tragic mistake.  Dispersing massive quantities of organic material downstream coupled with likely bacterial 
decomposition of those organic materials could lead to hyper-hyper-eutrophic conditions for all fish and aquatic 
organisms in the river—never before challenging the biota of an otherwise outstanding fishery—the best I have 
ever experienced in my lifetime from Johnson’s Bar to Blue Creek many Labor Day weekends 1978-88 catch-
and-release fly fishing for up to 60 steelhead  up to 6-pounds each before becoming a too busy-all-the-time 
rancher in 1993. 
 
So removal of active farming/ranching practices and the dams is the anthesis of what is required to deal with 
this naturally too high phosphorus condition. Livestock export phosphorus in growing bone materials 
especially, as does the export of all crop foods for human and animal consumption elsewhere outside the Upper 
Klamath Basin.  Remarkably Dr. Hans Jenny at UC Berkelely, who wrote the book Factors of Soil Formation 
(see PDF below) reasoned that phosphorus will be the limiting nutrient for feeding a growing World 
population.  The algal muck from dead bluegreen algae cells on the bottoms of  the dam reservoirs will someday 
be of extraordinary value for fertilizer to produce food. 
 

[PDF] msu.ac.zw 
[BOOK] Factors of soil formation: a system of quantitative pedology 
H Jenny - 1994 - books.google.com 
One of the most influential works by a world authority on soils and their formation. This  
advanced treatise on theoretical soil science, long considered a masterpiece of scientific  
methodology offers pedologists, geologists and geophysicists both a detailed discussion of  
the nature of the earth's terrestrial environment, and a method of subdividing and studying it. 
Cited by 4718 Related articles All 19 versions Cite Save More 

 
 
Sincerely, 
 
John W. Menke, A.A., B.S., M.S., Ph.D., retired 25-year UC professor, now seedstock red angus breeder in 
Siskiyou County since 1993 with my wife Jennifer since 1969. 
Quartz Valley Red Angus 
10935 Quartz Valley Road 
Fort Jones, CA 96032 
530-468-5341 
jmenke@sisqtel.net 
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[PDF] Farming Practices and Water Quality in the 
Upper Klamath Basin 
E Danosky, S Kaffka - … the California State Water Resources Control Board, 2002 - 
Citeseer 
Summary The Upper Klamath Basin (UKB) is a high desert region straddling the 
California- 
Oregon border east of the Cascade Range. Irrigation and other agricultural practices in 
the  
US Bureau of Reclamation's Klamath Project may result in impaired surface water 
quality,  
reducing its use for wildlife and fish in important national wildlife refuges that receive  
drainage water from farms, and in the Klamath River. By 2004, a system of total 
maximum ... 
Related articles All 4 versions Cite Save More 

 
 
 
Begin forwarded message: 
 
 
From: John Menke <jmenke@sisqtel.net> 
Subject: Fwd: Key paper--the up-shot of this work is taking away irrigation water and 
agriculture in the Upper Klamath Basin reduces water quality in the Klamath River 
Date: January 25, 2017 at 5:31:28 PM PST 
To: ray haupt <rhaupt@sisqtel.net>, Erin Ryan <erin@erinmryan.com>, Brenda Haynes 
<haynes034@att.net>, Richard Marshall <richard@marshall-ranch.com>, Rex Cozzalio 
<coz@1access.net>, Thomas Mallams <tmbrokenboxranch@gmail.com>, Jacqui Krizo 
<krizohr@cot.net> 
 
Steve Kaffka is in my old department at UC Davis and is a good friend and I am in close touch with and have 
been for decades. 
 

FARMING PRACTICES AND WATER QUALITY IN THE 
UPPER KLAMATH BASIN  

Final Report to the California State Water Resources Control 
Board  

205j program  

Earl Danosky 
Manager, 
Tulelake Irrigation District P.O. Box 787 
Tulelake, CA  
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Stephen Kaffka 
Extension Agronomist 
Department of Agronomy and Range Science University of California, Davis 530-752-8108 
FAX: 530-752-4361 
srkaffka@ucdavis.edu  

April 16, 2002  

John 
 
 
 
Begin forwarded message: 
 
 
From: John Menke <jmenke@sisqtel.net> 
Subject: Key paper 
Date: January 25, 2017 at 5:14:36 PM PST 
To: jmenke@sisqtel.net 
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[PDF] Farming Practices and Water Quality in the Upper Klamath Basin 
E Danosky, S Kaffka - … the California State Water Resources Control Board, 2002 - Citeseer 
Summary The Upper Klamath Basin (UKB) is a high desert region straddling the California- 
Oregon border east of the Cascade Range. Irrigation and other agricultural practices in the  
US Bureau of Reclamation's Klamath Project may result in impaired surface water quality,  
reducing its use for wildlife and fish in important national wildlife refuges that receive  
drainage water from farms, and in the Klamath River. By 2004, a system of total maximum ... 
Related articles All 4 versions Cite Save More 

 

 

Summary  

The Upper Klamath Basin (UKB) is a high desert region straddling the California-Oregon border east of the 
Cascade Range. Irrigation and other agricultural practices in the U. S. Bureau of Reclamation’s Klamath Project 
may result in impaired surface water quality, reducing its use for wildlife and fish in important national wildlife 
refuges that receive drainage water from farms, and in the Klamath River. By 2004, a system of total maximum 
daily loads (TMDL) for nutrients must be established for the Klamath River. To investigate the relationships 
among agricultural practices and surface water quality in the Upper Klamath Basin, a two year reconnaissance 
survey of surface water and agricultural tile drain locations, focusing on nitrogen and phosphorus 
concentrations and mass transfers was conducted. Data was collected at 18 surface locations and 10 tile drain 
locations. Triplicate samples were taken every ten days during the growing season (April through October) and 
one or two times a month during the remainder of the months, depending on opportunity. No samples were 
taken from tile drains during the winter months because there was no irrigation and drainage during that period. 
Water samples were analyzed for phosphorus (total P, soluble reactive P, total filterable P, and particulate P) 
and nitrogen (total N, soluble N, Soluble organic N, total filterable N, particulate N, and ammonia N), 
temperature, pH and electrical conductivity, a measure of salinity or total dissolved solids. Analyses of data, 
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including data quality, estimates of the transfer of nutrients in surface waters in the region, and hypotheses 
about the relationship between agriculture and water quality are reported.  

1. The salt and nutrient content of surface waters increases nearly threefold as water moves through the 
watershed from the Lost River and J canal diversion to the Klamath Straits Drain. Mean ECw levels in input 
waters at the J canal diversion were approximately 250 μS cm-1, while water sampled at the D pump increased 
to 600 μS cm-1 on average over the sample period. By the time water reenters the Klamath River, salt 
concentrations have increased to approximately 700 μS cm-1.  

2. The ECw values observed in subsurface tile drains were higher on average than in input waters and surface 
waters elsewhere in the region, especially in the Lease Lands area of the Tulelake Irrigation District (TID). ECw 

values averaged approximately 2,500 μS cm-1 . Recycling irrigation water through soils in the TID increases the 
salinity of the water, especially by the time it reaches and is reused in the Lease Lands area of the Tulelake 
National Wildlife Refuge (TLNWR). Soils in this part of the Klamath Project area are naturally high in salt.  

3. Water temperatures in agricultural subsurface tile drains were significantly lower than surface water 
temperatures during the growing season when tile drains were active. pH values in tile drains were lower than 
surface water values. The temperature and pH of tile drains does not influence surface water values. 

4. For total phosphorus (TP) input waters at the J canal irrigation diversion for the TID averaged approximately 
0.27 mg L-1 for the two years reported. Water leaving the Tulelake Sumps at the D pump increases to 0.33 mg 
L-1. Water leaving the Lower Klamath National Wildlife Refuge (LKNWR) sampled at the start of the Klamath 
Straits Drain, averaged 0.33 mg L-1, similar to those at the D pump. TP increased further to 0.40 mg L-1 a the 
end of the Klamath Straits Drain. The overall increase in P concentration in surface waters was much less than 
for salt, suggesting that processes other than simple enrichment are occurring, particularly those associated with 
the exchange of sedimentary P and aquatic plant species. TN increases from 2.3 mg L-1 to 4.0 mg L-1 over the 
same pathway. Atomic ratios (TN:TP) of surface water samples remain constant at approximately 10:1 
throughout the system, suggesting that the amount of sediment and other small particulate matter in surface 
waters affects the values observed. The amount of sediment is influenced in part by the agitation of surface 
water as it passes through pumps and over weirs.  

5. The average seasonal TP value in tile drains beneath farm fields is approximately 0.34 mg L-1 . While average 
total P values in subsurface tile drains were not different from those found at the D pump and the LKNWR 
outlet, the range in values was great (0.1 to 0.8 mg L-1). Similarly, high NO3 -N values were observed at times 
in tile drains. Very high values in tile drains lead to the inference that some fertilizer N and P is lost in drainage 
water, combined with nutrients derived from decaying soil organic matter. The amount estimated as lost is 
much less than the amount of surplus fertilizer P applied and the amount of P surmised to be mineralized from 
decaying soil organic matter. P from fertilizer and decaying organic matter appears to be accumulating in soils 
and lake sediments in the region. 

6. Ammonia N concentrations are at or below the limit of detection in subsurface agricultural tile lines and one 
to two orders of magnitude below the values observed in surface soils. Un-ionized ammonia increases with 
temperature. Values above 0.25 mg L-1 were observed in late summer at several locations.  

7. Some leaching of soluble salts and nutrients is unavoidable when crops are irrigated. P fertilizer is applied at 
rates higher than crop removal, while fertilizer n is applied at rates less than crop removal. Reduced fertilizer 
use can help bring P inputs and outputs into balance and may reduce further any avoidable losses of P. This 
objective should be the subject of an agronomic research program in the region.  
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8. Surface waters entering the TID, the TLNWR, and the LKNWR are already enriched with N and P. It seems 
unlikely that reducing N and P losses from farming in the TID, if possible, would influence surface water 
quality sufficiently to make them significantly less eutrophic. For P, the hypothesized threshold concentration 
limiting algae growth in fresh waters is 5 to 25 times smaller than the values observed in waters entering the 
TID for irrigation use. The addition of nutrients from agriculture probably does not influence significantly 
surface water quality in the region. Wetland sediments, large amounts of organic matter in soils, and water 
introduced for irrigation contain essentially unlimited amounts of nutrients for aquatic plant growth. It is not 
clear how this circumstance could be changed under any reasonable time frame, if ever. 

9. Using a TMDL approach may not result in reduced amounts of nutrients returned to the Klamath River 
because wetlands and farming practices in the southern portion of the Klamath Project result in the net removal 
of nutrients from the waters diverted for irrigation on a yearly basis, compared to allowing the same amount of 
water simply to flow down the river unused. Because of large errors of estimation for the amounts of water 
transferred, combined with smaller errors associated with estimating nutrient concentrations in water samples, 
and with year to year climate variation, TMDLs may not be an effective or efficient means of reducing nutrients 
in return flows to the Klamath River. Rational confidence limits for TMDLs may have to be too broad to be 
effective. Recycling of some drainage water for irrigation would reduce the amount of nutrients returned to the 
river more effectively than implementing a TMDL program.  
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Thaler, Parker@Waterboards

From: Tom Menne <haydude@sisqtel.net>
Sent: Saturday, January 28, 2017 1:18 PM
To: Wr401program
Subject: Comment, Lower Klamath

To whom may concern, 
 
 
If water quality is the main concern of the State Water Board just how do you think taking out 4 
working dams in the Klamath River will improve the water quality? 
I'm 55 years old now and I don't think that I will live long enough to see the water quality get any 
better than it is now, if you blow the dams. 
 
The risk definitely does not outweigh any potential gain in water quality.  
 
Removing the dams will wipe out an entire ecosystem that is built in and around each lake and killing 
millions fish in the process. 80% of Siskiyou County residences are adamantly against dam removal 
and for good reason, we will have to live with the consequences of your actions. 
 
What do you think the water quality will look like in late summer without reservoirs to help maintain 
minimum flows for fish passage?  
 
As a farmer is Siskiyou County we are in the cross-hairs to help save fish, as a tribe you can kill them 
and sell the fish for profit. 
 
Please don't give in to the tribes, do the right thing for the working people of Siskiyou County as we 
are the true stakeholders. 
 
 
Tom Menne 
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From: Wayne Merhoff, DVM <drwayne.merhoff@gmail.com>

Sent: Thursday, January 26, 2017 9:30 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Wayne Merhoff DVM 
13070 Montecito Rd 
Red Bluff, CA 96080 
drwayne.merhoff@gmail.com 
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From: Jay Monahan <mojowkn@mac.com>

Sent: Friday, January 27, 2017 12:14 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Jay Monahan 
17391 High St 
Los Gatos, CA 95030 
mojowkn@mac.com 
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From: Mike Monroe <mikefmonroe@mac.com>

Sent: Friday, January 27, 2017 4:23 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Mike Monroe 
330 Castenada Ave 
San Francisco, CA 94116 
mikefmonroe@mac.com 
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From: Dave Moore <user@votervoice.net>

Sent: Thursday, January 26, 2017 10:05 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Dave Moore 
18718 Vista del Canon Unit E 
Newhall, CA 91321 
pavmentenz@aol.com 
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Thaler, Parker@Waterboards

From: Warren <n7ipg@charter.net>
Sent: Friday, January 27, 2017 10:09 PM
To: Thaler, Parker@Waterboards
Subject: Dam Removal on the Klamath River

Sir, 
  
Removing the dams on the Klamath River would be a huge mistake.  Anyone 
that thinks it’s a good idea, needs to research “The Challenge at Glen 
Canyon” on You Tube.  This 3 part series is about the repair of the Glen 
Canyon Dam after a thousand year flood on the Colorado River.  I spent a 
year working on the repair. 
  
The Keno Dam above the J.C. Boyle Dam came about after a 50 year flood in 
the 60’s on the Klamath River.  
  
Better to have dams in place than want to put them in after a major flood 
event.  Its not a matter of if it happens, but a matter of when.  The 
thousand year flood is going to happen, its only a matter of when. 
  
Warren Morehead 
Keno Oregon 
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From: Tom Morehouse <tmorehouse@gmail.com>

Sent: Wednesday, February 01, 2017 4:48 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Tom Morehouse 
2 Dalewood Ter 
Orinda, CA 94563 
tmorehouse@gmail.com 
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From: Maxwell Morgan <user@votervoice.net>

Sent: Tuesday, January 31, 2017 12:31 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Maxwell Morgan 
2140 Yew St SE 
Salem, OR 97302 
levimorgan09@aol.com 
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From: Michael Morgan, G <mmorganmg1@gmail.com>

Sent: Monday, January 30, 2017 11:20 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Michael Morgan 
23530 Lampara Dr 
Valencia, CA 91355 
mmorganmg1@gmail.com 
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Thaler, Parker@Waterboards

From: Mosier <mosiers@att.net>
Sent: Tuesday, January 31, 2017 10:40 AM
To: Wr401program
Subject: Klamath River Dam Removal

Dear State of California Water Board Decision-makers, 
 
Thank you for dutifully engaging in your important task of public comment consideration.  In regards to effects 
and benefits of Klamath River dams on Klamath River ecosystems and social well-being, I believe I am an 
exceptionally informed citizen in Siskiyou County, and I support dam removal.   
 
I served as a Klamath National Forest landscape architect from 1977-2012, providing recreation and scenery 
analysis and recommendations for all major projects.  From 1981 onward I also provided Wild and Scenic 
Rivers Act input, when the Klamath, Salmon, Scott Rivers and Wooley Creek were designated as National Wild 
and Scenic Rivers.  The Wild and Scenic Rivers Act (WSRA) regulations focus on the protecting the river 
values of free-flowing river channel conditions, water quality, fisheries, wildlife, recreation and scenic 
quality.  From 2003-2012 I served the Forest Service continuously on multi-agency Klamath Hydropower and 
dam removal analysis teams to integrate and achieve Wild and Scenic Rivers Act requirements, including the 
Secretary of the Interior’s analysis completed in 2013.  I served as a primary author of recreation and scenery 
analyses, and as a contributing author for interagency WSRA Section 7 compliance determination documents. 
 
Based on this experience, here are key facts I find most pertinent to Klamath River dam removal:   
 
1) The Clean Water Act, Endangered Species Act (ESA), and Wild and Scenic Rivers Act are the primary 
federal laws that guide the Klamath River dam removal decision.  
 
2) The Klamath's 4 major dams function primarily as a “run of the river” system, with a maximum storage of 
only about 3 days of river flow.  This means the reservoirs only slightly reduce peak flooding events, because as 
they fill, nearly 100% of river floodwater is directly released down river.  The system’s flow moderating effects 
have resulted in reduced diversity and dynamics of the river channel, riverbed and riparian habitats, at least 
down to about the Shasta River.  However, during the river’s relatively brief time within the reservoirs, three 
major water quality impairments occur, and are passed downstream to the river (water temperature increases, 
oxygen levels decrease, algae concentrations increase).  These impairments  violate the Clean Water Act, 
further threatening endangered fish species downstream within the Klamath Wild and Scenic River's fishery, so 
that the ESA and WSRA are both violated as well.  
 
3) Based on the collective analyses performed by hundreds of national-level best-science experts, dam removal 
would greatly benefit long term Klamath River water quality, re-activate the river’s original bed/channel 
geomorphology, expand and enhance endangered fish habitats and populations, improve scenic quality through 
greater water clarity and stream channel/riparian diversity, and better support recreational fishing, boating and 
swimming. Short term adverse effects lasting 1-3 years would result from sediment flushing from the 
reservoir’s 1-5’ thick sediment beds along the future free-flowing river bed/bank locations would impact all the 
above values adversely.  However, most salmon runs would not be seriously affected, and all runs are predicted 
to flourish in the future river’s superior water quality.   
 
4) Social impacts to current lakeside residents and businesses are real, and should be fully mitigated through fair 
compensation.  Shasta tribal site exposure vulnerabilities should also be promptly evaluated and fully 
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mitigated.  All other currently inundated sites would simply be transformed to pre-dam conditions, similar to the 
hundreds of other sites within ancestral Shasta territory.  All native American people within the river’s 
watershed would seem to benefit from a healthy, free-flowing river and fishery, for their cultural and spiritual 
sustenance.  
 
5) Hydropower lost from the project is regrettable, but this power currently results in adverse impacts on water 
quality, fish, and the river’s original free-flowing conditions.  Funding should be made available to replace the 
power with clean, sustainable energy sources such as solar and wind.   
 
For these reasons I believe that removal of the dams is the only viable solution to meet the laws of our land, and 
to conserve what is most important for current and future generations: an environment as clean, healthy and 
durable as possible.  I have visited the Elwha River system in Washington State, where the river and reservoir 
area has responded so quickly and positively to dam removal, and where oceangoing salmon returned 
immediately to repopulate its headwaters.  I would not hesitate in choosing dam removal on the Klamath River, 
and hope all people, life and waters will receive the many inevitable benefits as soon as possible. 
 
Thank you for considering my observations and aspirations for the Klamath River's ecosystem and human 
community. 
 
Sincerely, 
 
Jerry Mosier 
1009 Northridge Drive 
Yreka, Ca 96097 
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From: Mark Moskowitz <mountainglory@icloud.com>

Sent: Thursday, January 26, 2017 5:20 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Mark Moskowitz 
367 Bryan Dr 
Alamo, CA 94507 
mountainglory@icloud.com 
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From: John G. Motlow <geoff.motlow@gmail.com>

Sent: Friday, January 27, 2017 1:50 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

John G. Motlow 
52 W Clay St 
San Francisco, CA 94121 
geoff.motlow@gmail.com 
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From: Nate Moylan <chicken-_-nugget@hotmail.com>

Sent: Wednesday, January 25, 2017 6:38 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Nate moylan 
748 Gardner St 
South Lake Tahoe, CA 96150 
chicken-_-nugget@hotmail.com 
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From: Dennis Murphy <dennisrmurphy@me.com>

Sent: Friday, January 27, 2017 8:27 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Dennis Murphy 
68 Cavalcade Cir 
Sacramento, CA 95831 
dennisrmurphy@me.com 
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Thaler, Parker@Waterboards

From: John Murphy <jmurphyedh@comcast.net>
Sent: Thursday, January 26, 2017 11:08 AM
To: Thaler, Parker@Waterboards
Subject: Water quality certification permit for dam removal on the Klamath River

Mr. Parker Thaler 
parker.thaler@waterboards.ca.gov 
State Water Resources Control Board 
Division of Water Rights 
P.O. Box 2000 
Sacramento, CA 95812-2000 
 
Dear Mr. Thaler, 
 
The Klamath River, historically, produced the third largest runs of salmon and steelhead on the West Coast. 
But this amazing fishery has suffered for decades from a variety of problems, including loss of habitat and 
degradation of water quality related to four dams below Klamath Lake. For Trout Unlimited’s chapters in this 
state, and for our California Council, the long effort to restore the Klamath and its legendary runs of salmon 
and steelhead is our highest priority conservation campaign. 
 
The revised Klamath Hydroelectric Settlement Agreement and its primary goal of restoring the Klamath River, 
and pending petitions from PacifiCorp and the Klamath River Renewal Corporation to decommission four dams 
on the Klamath below Klamath Lake, provide a rare opportunity to restore this river, which is so important for 
tribes, upper basin irrigators and communities, and salmon and steelhead—the most prized freshwater sport 
fishes in California.  
 
We understand the Water Board must prepare an Environmental Impact Report prior to issuing a water quality 
certification permit for the Federal Energy Regulatory Commission’s approval of a decision to decommission 
the four dams. A joint federal and state environmental impact analysis concluded in 2012 that dam removal on 
the Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of 
engineering and environmental studies, which can be relied upon for your EIR. Since 2012, there has been no 
scientific analysis questioning the conclusions of the 2012 EIR/EIS.   
 
We strongly support restoration of the Klamath River and removal of the four dams. We urge the Water Board 
to consider the long-term beneficial impacts of dam removal as documented in the record, not simply the near-
term adverse impacts of decommissioning.   
 
Trout Unlimited’s 10,000 members in California, and the many angling-based businesses that rely on our 
support, depend on healthy fisheries, especially for iconic species such as salmon and steelhead. Removing 
four old, unproductive dams on the Klamath River is the key to restoring this fabled fishery.  Consistent with the 
conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, we urge you to promptly issue 
the water quality certification permit for dam removal on the Klamath River, as provided for in the revised 
Klamath Hydroelectric Settlement Agreement, so that FERC can act as soon as possible to authorize this 
action.  
 
Sincerely, 
John Murphy  
2821 Tamoshanter Dr. 
El Dorado Hills, CA 
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From: James Naughton <jimnaughton1946@gmail.com>

Sent: Thursday, January 26, 2017 6:34 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

James Naughton 
35 Edwards Ave 
Sausalito, CA 94965 
jimnaughton1946@gmail.com 



1

Thaler, Parker@Waterboards

From: Mike Nelson <nelsonoregon@gmail.com>
Sent: Wednesday, February 01, 2017 8:37 AM
To: Thaler, Parker@Waterboards
Subject: I support removal of the dams on the Klamath River

Dear sir, 
I am writing to voice my support for removing the dams currently impeding salmon and steelhead runs, and 
adversely affecting water quality on the Klamath River in California and Oregon. I am a longtime resident and 
have been a registered fishing guide in the state of Oregon for several years. I also work in the service industry 
in Ashland. Clean waterways without dams that affect temperatures in the summer and impede fish migration is 
good for river health, which in turn is good for our local economy.  
 
I support removing all dams from the Klamath River to help water quality, increased opportunities for sport 
fishing and offshore commercial fishing, and to help mitigate increased water temps in the summer. 
 
Thank you, 
Michael Nelson 
541-613-2135 
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From: Robert Nelson <fishingbobnelson@comcast.net>

Sent: Thursday, January 26, 2017 5:25 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Robert Nelson 
4233 Hedge Ave 
Sacramento, CA 95826 
fishingbobnelson@comcast.net 
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From: Steve Netti <snetti@cox.net>

Sent: Thursday, January 26, 2017 5:56 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Steve Netti 
1266 Via Escalante 
Chula Vista, CA 91910 
snetti@cox.net 
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Thaler, Parker@Waterboards

From: Linda Newton <lindalnewton47@gmail.com>
Sent: Monday, January 30, 2017 7:45 PM
To: Thaler, Parker@Waterboards
Subject: Klamath Dam Removal

I am concerned about the removing of the Klamath Dams. We have a home there that is very lovely but will b 
worth nothing if taken out because of a fish. I know this because my grandchildren are of a tribe that are 
fighting to remove them and it is about money too. The lake is beautiful and full of life and kept out home from 
being burned in 2014 as a lot of other homes were  saved. I know that thousands of years ago dinasores roamed 
the earth but my life has not been affected because I didn't get to eat a dinasor steak,and it won't be any different 
for people in the future. We are Christian people and we r very aware that we are to take care of God's creation 
he did after all put us in charge,but he never intended to have animals and land more important than his greatest 
creation MANKIND,made in his image. Please think of the lives that will be affected by this shameful action. 

                      Cordially,  
                           Jerry & Linda Newton 
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From: Thomas Nickelson <kisutch@gmail.com>

Sent: Friday, January 27, 2017 9:43 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Thomas Nickelson 
75 Alydar Pl 
Paso Robles, CA 93446 
kisutch@gmail.com 
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From: Gail Nicola <gailnicola@hotmail.com>

Sent: Wednesday, January 25, 2017 6:06 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am the mother of angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Gail Nicola 
495 Selkirk Dr 
Corona, CA 92881 
gailnicola@hotmail.com 
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From: Nathan Niebergall <nathanniebergall@mac.com>

Sent: Thursday, January 26, 2017 5:04 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Nathan Niebergall 
1574 35th Ave 
San Francisco, CA 94122 
nathanniebergall@mac.com 
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From: Craig Nielsen <Craig@shastatrout.com>

Sent: Friday, January 27, 2017 10:40 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler and guide who enjoys fishing for steelhead and values the availability of local salmon and steelhead. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Craig Nielsen 
512 Sarah Bell St 
Mount Shasta, CA 96067 
Craig@shastatrout.com 
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Thaler, Parker@Waterboards

From: Susan Nolan <snolan@humboldt1.com>
Sent: Tuesday, January 17, 2017 4:47 PM
To: Thaler, Parker@Waterboards
Subject: WR401program@waterboards.ca.gov

Dear Mr. Thaler, 
Thanks you for coming out to Arcata to hear testimony on removal of the Lower Klamath dams. The community is 
strongly in favor of this project. 
 
As you weigh social and economic impacts in the new EIR, please consider the value of healthy salmon runs, which dam 
removal will help foster by reducing toxic algae blooms, reducing water temperature, and scouring out disease 
pathogens. 
 
Salmon were a foundation of traditional diet and economy to Indian communities along the river, and remain central to 
this day. A sense of excitement and well‐being is palapable along the river when the salmon are running. 
 
In the larger community, in the 1950s and 60s, recreational fishing for salmon was not only a sporting highlight of the 
year for locals, but an income generator for vacation rentals, restaurants, retailers, and guides. Even in remote small 
towns, it provided a welcome bump after the summer tourist season ended. Recreational ocean fishing used to offer the 
same opportunities for pleasure and profit to coastal residents. 
 
Commercial fishing has also suffered hugely from the collapse of salmon stocks. The Klamath was once the third‐largest 
producer of salmon on the West Coast, supporting many small boat operators and processors. Restoration of 
commerically harvestable runs of this valuable fish will be a boon to families in towns all along the coast. 
 
It's been a long struggle, and we're all hoping that dam removal is finally coming together now. The benefit to the river 
and the people who live along it will be huge. 
Thank you, 
Susan Nolan. 
 
 
Sorry to send a duplicate, my first was not addressed correctly, just wanted to be sure. 
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To: State Water Resources Control Board 
Division of Water Rights, Water Quality Certification Program 
Attn: Mr. Parker Thaler 
PO Box 2000 
Sacramento, CA 95812-2000 
 
February 9, 2017 
 
Re: Public Comments Supporting 401 Certification for Klamath Dam Removal 
 
Dear State Water Resources Control Board: 
 
I am writing with the strongest possible support of your agency granting a Clean Water Act Section 
401 permit for decommissioning and removal of Iron Gate, Copco I, Copco II and J.C. Boyle dams on 
the Klamath River. I am a Sociologist with a specialization in social impacts from environmental change 
and specifically tribal impacts from denied access to salmon. I have worked as a consultant for the Karuk 
Tribe who are downstream of these dams. In 2004 I was the lead author on a report documenting the 
relationship between the declining salmon populations in the Klamath river and the increase in diet 
related disease (diabetes, heart disease and strokes) in the Kaurk tribal population (Norgaard 2004). My 
report and others illustrate the profound environmental injustice posed by these dams.  
 
Your agency has the unique power to right this situation. I therefore urge you to consider all the evidence 
already in the record supporting dam removal, including testimony and comments from the Karuk, Yurok 
and Klamath Tribes, Klamath Riverkeeper, the California and Oregon Public Utility Commissions, the 
US Fish and Wildlife Service, the National Marine Fisheries Service, US Geological Survey, California 
Department of Fish and Wildlife, the Pacific Coast Federation of Fishermens’ Associations, PacifiCorp, 
and many, many others. 
  
This one action you can take will do more than any other single action to restore the Klamath River 
ecosystem and West Coast fisheries, economies and recreational opportunities on a landscape level. 
Please grant Klamath dam removal a CWA Section 401 permit so that the Federal Energy Regulatory 
Commission can carefully,yet expeditiously move ahead with this action by 2020. 
 
Sincerely, 

 
Dr. Kari Marie Norgaard 
Associate Professor 
Department of Sociology and Environmental Studies 
University of Oregon 
Eugene, OR 97403 
norgaard@uoregon.edu 
(541) 346‐8615 
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Thaler, Parker@Waterboards

From: CaLamblady@aol.com
Sent: Tuesday, January 24, 2017 2:27 PM
To: Thaler, Parker@Waterboards
Subject: Siskyou Dam Removal

Dear Parker Thaler, 
  
I own a cabin at Copco Lake but am not a year round resident. We come up anywhere from April 
through November to relax, deer hunt, watch wldfe and do some fishing in the lake and river. 
My cabin has been in our family since I was 20 years old. That means we have had it for 46 
years. My parents passed it down to my sister and I, and some day I hope to pass it along to my 
kids. I have enjoyed it as a young person, my kids have enjoyed it and now my grand kids do too. 
I have been following the dam removal process for the last 4-5 years. I have read through the 
reports the best I can but it all seems pretty complicated.  
All I know is our property values have dropped about 60% and for anyone who is trying to sell 
their home up there, it is impossible. 
We actually are a few of the fortunate ones in that our cabin is located above the bridge and 
sits on the Klamath River, not the lake. We are hopeful that if the dam is removed, the river 
may still meander by our cabin and stay close by. But for many other people, dam removal means 
removal of the lake too and they will then be far removed from any body of water! I feel very 
sorry for them.... 
I was up at our cabin when the fire that started in Oregon spread all the way down to Copco 
Lake. Luckily, no cabins were lost due to a huge effort of Cal Fire and other agencies to keep it 
at bay. The thing that saved us was Copco Lake. I watched as the helicopters came time after 
time to get water from the lake and carry it off to be dumped on the approaching flames. Thank 
goodness we had a water supply there! 
California has just gone through terrible times the last 8-9 years with a drought that just kept 
getting worse and worse. Hopefully, the rains of this winter will make a substantial dent and 
ease the restrictions that have been placed upon us. 
We live near Sacramento and we see all the water from these current rains cause flooding and 
run off through the streams, rivers and canals. All I can think of is "What a waste of water!!" 
We definitely need to be building  more dams to capture the water for future use...not 
destroying dams and losing our ability to store it!  
I feel this is all about restoring salmon habitat since that is about the only thing I have read 
that the dam removal would help. But in that process you are destroying a wide swath of area 
that serves many people and purposes...such as, water for recreation, boating, fishing, 
irrigation, fire suppression, water source and water storage while also depressing property 
values, etc.   
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The other thing that people don't mention is it will take probably 15-20 years to restore the 
habitat of the lake property before it will be beautiful again. In the meantime, it will look like a 
big wasteland with a little stream running through it. 
Please, please reconsider this move. There are  many more reasons to keep the dam, then 
remove it!! 
  
Sincerely, 
  
Cheryl and John Noutary 
Copco Lake Cabin owners 
  
645 Wiegand Way 
Dixon, CA 95620 
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From: Tom Obermeier <user@votervoice.net>

Sent: Friday, January 27, 2017 10:59 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Tom Obermeier 
3960 Peterson Dr 
Calistoga, CA 94515 
sprketom@aol.com 
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From: Hugh O'Donnell <hughodonnell44@gmail.com>

Sent: Sunday, January 29, 2017 7:19 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Hugh O'Donnell 
208 SE 59th Ln 
Hillsboro, OR 97123 
hughodonnell44@gmail.com 
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From: Rodney Oien <rodneyo@suddenlink.net>

Sent: Monday, January 30, 2017 10:05 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Rodney Oien 
PO Box 659 
Blue Lake, CA 95525 
rodneyo@suddenlink.net 
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From: Niall O'Kane <niall.m.okane@gmail.com>

Sent: Thursday, January 26, 2017 4:51 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Niall O'Kane 
1842 21st Ave 
San Francisco, CA 94122 
niall.m.okane@gmail.com 



  1/21/2017 
 

To State Water Resources Control Board, 

      My name is Linda Oliver and I am a resident of Copco Lake on the Upper Klamath River. I also 

currently hold the position of Chairman of the Copco Lake Fire Protection District Board. I am opposed 

to Dam Removal and feel is would cause great hardships not only to the residents but to the 

environment around the lake as well.  

Significant Negative Effects would include but are not limited to: 

· Exposure of the Shasta Nation Sacred Burial ground currently under the lake.  

· Property Value Decrease 

· Decreased Property Tax which would mean decreased revenue for the local Elementary School District 

· Traffic from Dam removal will block and deteriorate the one road in and out of the lake. This could 

possibly prevent Emergency services from reaching and transporting our residents.  

· Removal would eliminate easements to the water’s edge. As of this moment, no one can tell us who 

would take possession of the land between our properties and the water.  

· Removal of the Dams would destroy the Meadow ecosystem created by the Dams  

· Diminished Esthetic appeal by creating big mudflats between the river and the homes 

· Respiratory Health concerns for the residents created by dust and deconstruction 

· Silt flowing down river from Dam removal will kill fish and other species that rely on the water from the 

lake to survive 

· Warm water flow from the hot springs without the Dams to cool the water, will increase not decrease 

Blue Green Algae Bloom. 

There has never been accurate science to prove that Dam removal would benefit the health of the 

Klamath River Basin. In fact, many experts determined that Dam removal would be detrimental to the 

health of the river and animal live that depends on the lakes for survival. These experts have all been 

dismissed in favor of a political agenda.  

Finally, there have been multiple attempts to propose alternatives to Dam removal. These alternatives 

are not only more cost effective than Dam removal, but would be a win / win for the residents at the 

lake and for the environment around the dams. It will even allow Pacific Corp to continue to provide 

clean energy to the power grid. These proposals have also been dismissed.  

In closing, I hope that you are open to seeing the real cost of Dam removal and not just financially. 

Should the dams be removed, the damage would be great and irreparable.  Please consider instead, an 

alternative such as Fish tunnels or Fish ladders.  

Thank you for your time. 

Linda Oliver 
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From: Devin Olsen <devino@nezperce.org>

Sent: Friday, January 27, 2017 10:00 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Devin Olsen 
211 Court St 
Enterprise, OR 97828 
devino@nezperce.org 
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Thaler, Parker@Waterboards

From: AGeorgeOlson@aol.com
Sent: Monday, January 30, 2017 10:34 AM
To: Thaler, Parker@Waterboards
Subject: Fwd: Save the Dams on the Klamath

  
  

 
  
Dear Board: 
Prior to the dams being built on the Klamath River, my grandfather, George Washington Miller, lost his entire 
herd and lively hood when the Klamath River flooded. If the dams are removed, we can expect the same things 
to happen again.   
  
Farms and ranches along the river rely on the flood control and the steady water supply for irrigation that will not 
be possible with a water source that will be wildly fluctuating throughout the year. I have witnessed the 
devastation caused by the 1955 and 1964 floods even with the dams being present.  
  
The burial sites of my Shasta Nation ancestors will also be at risk and must be preserved and protected. 
  
There is evidence that in other areas where long standing dams have been removed that concentrated 
pollution held in the bottoms of the lakes have been released and killed all fish from the previous dam site to the 
ocean. This has been tremendously defeating to the idea of conservation or increasing the number of fish in the 
river as a whole.  
  
Fish ladders can be constructed to increase the use of the upstream area be fish for spawning. 
  
There is also no other electric power producing program that is more efficient and less polluting to the 
environment than hydroelectric power. 

  

Keep the Dams on the Klamath 
  

Sincerely yours, 
Albert George Olson 



1

Thaler, Parker@Waterboards

From: Buck And Judy Olson <olsonju1@gmail.com>
Sent: Sunday, January 29, 2017 3:02 PM
To: Thaler, Parker@Waterboards
Subject: dam removal

Several facts dictate the removal of the J C Boyle, Copco 1, Copco 2, And Irongate Dams on the Klamath 
River. 
1. The dams are old and must be updated to allow the passage of migrating fish or decommissioned and 
removed. Pacific Corp does not want to update therefore the dams must be removed. 
2. Water users were instructed by congress to come to an agreement about water allocation which, over a period 
of many years, produced the KBBA. One of the essential requirements of the KBBA was the removal of the 4 
dams 
3. The Klamath Tribe has the most senior water rights ( "since time immemorial") in the Basin and can 
completely shut down the water to irrigators during drought to protect the fish. The KBBA protects the farmers 
during these dry times against the complete shut down of irrigation water. 
4. From experience with other dam removals (ie. on the Rogue) scientists have shown that the ecosystems 
above and below the dam site improve almost immediately after dam removal. 
 
In short, these dams should be removed. 
I support dam removal and and the KBBA. 
 
Sincerely, 
Judith Oyama Olson 
40975 Copeland St 
Chiloquin, Oregon 
97624 
541 783 2 
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From: Jason Olson <jjolson21@hotmail.com>

Sent: Thursday, January 26, 2017 8:20 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Jason Olson 
9744 Eagle Glen Way 
Elk Grove, CA 95757 
jjolson21@hotmail.com 
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From: Vernon Olson <vaolson237@gmail.com>

Sent: Friday, January 27, 2017 7:49 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Vernon Olson 
98 Hillcrest Dr 
Orinda, CA 94563 
vaolson237@gmail.com 



1

From: james orosz <jaojmh@msn.com>

Sent: Thursday, January 26, 2017 6:26 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

james orosz 
3824 Clear Rdg 
Santa Rosa, CA 95404 
jaojmh@msn.com 
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From: Patrick Owen, PE <patrick.owen@cox.net>

Sent: Friday, January 27, 2017 6:00 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Patrick Owen 
910 Vallata Ln 
Spring Valley, CA 91977 
patrick.owen@cox.net 
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From: Dennis Pagones <dgp1080@gmail.com>

Sent: Thursday, January 26, 2017 7:31 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Dennis Pagones 
119 Oyster Pond Rd 
Alameda, CA 94502 
dgp1080@gmail.com 
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From: Allen Parker <tparker@cpsco.net>

Sent: Friday, January 27, 2017 6:14 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Allen Parker 
2387 45th Ave 
San Francisco, CA 94116 
tparker@cpsco.net 
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From: mark pastorius <user@votervoice.net>

Sent: Sunday, February 05, 2017 7:10 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

mark pastorius 
18140 Stallion Mdw 
Granada Hills, CA 91344 
Stocktonite@yahoo.com 
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From: George Paul <geo9204@gmail.com>

Sent: Friday, January 27, 2017 9:10 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

George Paul 
40967 Long Hollow Dr 
Coarsegold, CA 93614 
geo9204@gmail.com 
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Thaler, Parker@Waterboards

From: sue <s.perlick@sbcglobal.net>
Sent: Sunday, January 29, 2017 12:25 PM
To: Thaler, Parker@Waterboards
Subject: Klamath River Damn removal.

January 28, 2017 

  

Dear State Water Resources Control Board c/o Mr. Parker Thaler, 

  

We were NOT notified of the scoping meetings in a transparent way.  We own property on Copco Lake, so we 
are obviously stakeholders! We had been included by the Department of the Interior and the Bureau of 
Reclamation, when they were doing scoping meetings for their studies.  We were notified by the Klamath 
River Renewal Corporation, KRRC, of their application to FERC.  Unless we went to extraordinary measures to 
stay informed, no one received notice of the public scoping meetings. While on the surface, it appears you 
sent out the required notifications, you did not adhere to the spirit of the law as it was intended to notify and 
engage the public, and we find it ironic that the parties that support dam removal were notified much earlier 
than even the Siskiyou Board of Supervisors.  This is not the first time that lack of transparency in this process 
has occurred. 

  

The Siskiyou Board of Supervisors represent and speak for the 80% of voters in the county that voted to 
register their comments when they voted to keep the dams. Since Siskiyou County is home to 2/3 of the river 
system, you should give the Siskiyou Board of Supervisor’s comments extraordinary consideration in your 
determination. You need to also consider economic and environmental consequences of dam removal. I am 
hopeful you will consider ALL our comments. 

  

To begin, the Klamath River Renewal Corporation has filed an incomplete initial application.  This is alarming, 
as they have had years to formulate a plan to consider such an application, since the KRRC is essentially the 
original signatories to the KHSA and KBRA.  Given the simple fact that the US Congress was not willing to 
follow through and underwrite the liability of dam removal, how can a non‐profit, that cannot even fill out a 
complete application, take over the Klamath Dams?  This should be a major red flag that they will not be able 
to assume such an undertaking with any kind of organization or complexity of such a massive project!  This is 
one reason, of many, that we believe that you should not grant certification. 

  

Water Quality  

∙       The 2012 California and Federal EIR/EIS reached incorrect conclusions.  They did not do exhaustive 
engineering and environmental studies and therefore should NOT even be considered or used in the new EIR.  

∙       The Bureau of Reclamation and Department of Interior studies were pushed by the signatories of the 
KHSA and KBRA chose the area of the river to study that would cost the least to remove the dams and have 
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the highest environmental effect for dam removal to fit dam removal agenda.  This opinion is fortified by Dr. 
Paul Houser, the hydro meteorologist, hired to oversee the scientific integrity of the BOR’s study.  

∙       Only FIVE miles of the ENTIRE Klamath River, as quoted in the Biological Assessment in the original 
studies, were performed. The five miles studied were below the Iron Gate Dam and nothing was studied 
above the dam all the way into Oregon.  

∙       The most polluted water in the Klamath River is between Keno and Copco 1 Dam, and yet this area was 
not studied.  Reports show the water leaving Copco Dam is cleaner than it was when it entered the river.   

∙       If the entire river system had been studied correctly, the effects of dam removal with sediment release 
might/could (both terms used in the DOI report) kill all aquatic live in the river for at least 2 years.  The report 
then states that aquatic life will magically reappear by year 5, and the fish would be thriving with renewed 
water quality.  How is that possible?  

∙       A new and complete analysis of the entire river must be performed, including the water management of 
the Trinity River that is diverted into the State Water Project and the central canal as these flow impacts on 
the fish are unknown.  The complete environmental consequences have not been adequately evaluated.   

∙       Unless a new, transparent, and complete study of the entire river system is performed, the SWRCB cannot 
make a credible determination concerning water quality.  

∙       What agency is going to monitor the water quality coming into California from Klamath Lake?  California is 
bearing the burden of toxic water polluted by farmers and ranchers in Oregon. The most polluted water in the 
Klamath River is between Keno and Copco Dam and yet after the water leaves the dams, it is cleaner than 
what flowed into the river from Oregon. 

Economic Impacts 

∙       The economic impacts of the dam removal agreements are already being witnessed in Siskiyou County. 

∙       Home values on Copco Lake have already plummeted due to dam removal agreements.  Dam removal 
would precipitate a further loss.   

∙       Homeowners are not able to sell their homes without disclosing possible dam removal and, as such, are 
forced to reduce their prices even more, IF they can even sell their homes. 

∙       The loss of property values is reflected in the declining property taxes, and therefore a loss to Siskiyou 
County Revenue. 

∙       When the BOR did their study they only looked at bare land values. They did not go through the process 
of the Record of Decision. Improvements were not considered.  The KRRC does not have the funding or a plan 
for river or reservoir aesthetic restoration.  It would take many, many years, if not a lifetime, to return the 
Klamath River behind the reservoirs to their native beauty. 

∙       There are no plans for restoration after dam removal further lowering our property values.   

∙       Even if there were to be a restoration period, the study looked at that as a period of only five years!! I’d 
like to see the science proving this study’s assumption.  

∙       There is a lack of transparency with the economic studies. 

∙       It’s my understanding that Siskiyou County has demanded an economic analysis so that they may inspect 
the details of this study, but their demands have not been met.  
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∙       Property value loss translates into lost tax dollars for school funding. 

∙       If the dams are removed, the possibility exists that we could lose our water well, making our home 
uninhabitable, and therefore worthless. I’m certain the KRRC will not take on the expense of drilling a deeper 
well so that we can remain in our home. 

∙       Will the KRRC compensate us for lost property value?  Or will the KRRC reimburse Siskiyou County for 
millions of dollars of lost tax revenue as property values become worthless?  I doubt that the KRRC will assume 
any liability and therefore in preparing your report you must take into consideration the economic effects of 
dam removal. 

∙       The projected $450 million that dam removal is projected to cost, although other studies have shown this 
figure closer to $1 billion, are funds that can be spent on crumbling infrastructure, education, and other 
projects rather than a project that has not been adequately studied.  

Fish and Animal habitat 

∙       In 2001 The Karuk Council did not believe that Coho Salmon were indigenous to the Klamath River, but 
saw the value in misrepresenting the facts.  The Coho are not native to the river, but the Karuk tribe now 
claims this to be true. 

∙       Historically the salmon never came up above where Copco Lake is now due to warm waters from area hot 
springs per Native Shasta elders that lived in the area as well as early settlers, but these facts were never 
entered into the record when the BOR and DOI did their studies, as this area of the river was NOT studied.   

∙       Under the ESA, a species cannot be decimated by a project, so how is dam removal a viable project to be 
considered by the Water Board if complete analysis is not performed? 

∙       We have read that there is 20‐30 million cubic yards of sediment behind the dams. There is great concern 
that this impact has not been adequately addressed.   I assure you that if the fisheries are to be decimated for 
even a short period, the tribes will litigate for their losses of their fisheries.   

∙       Unless the entire river is studied, all the impacts to fish and birds can’t be know as to the impact. 

∙       There are Perch behind the dams and if they are released into the lower river, that consequence must be 
considered since they are predatory to Salmon eggs.  I believe this is another ESA impact that has not been 
considered.  

∙       The last few years, water behind the Copco 1 Dam, as well as the others, has been released to improve 
water quality downstream to save the fish from parasites. Craig Tucker, of the Karuk tribe, admitted that 
without these water releases there would have been a major fish die off.  No one at Copco Lake complained 
about their docks being temporarily unusable due to low lake levels, the inability to launch boats from the 
boat ramps because of low lake levels, and because boat could not be used there was a temporary loss of 
recreation at the lake. 

∙       Governor Brown has said we need more water storage, not less.  He cannot have it both ways.  If this 
water storage was not there, at this crucial time, the fish would have died, and this winter with heavy rainfall, 
snow, and runoff there would have been floods.   

∙       Aside from the original studies of only an extremely limited section of the Klamath River being evaluated, 
not all the creeks and rivers from below Iron Gate Dam to the mouth of the Klamath River, that make up the 
entire river system, and the actions of all parties that impact the fisheries, were and need to be taken into 
consideration. Gill netting still takes place across the mouth of the Klamath and this has not been studied as to 
the effect on Salmon population as well as ocean waters warming.   
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∙       Released sediments could alter the habitats of essential fish habitats and adequate studies have not been 
performed. 

∙       Dam removal resulting in lake removal will impact migratory birds and the birds and animals that live in 
and around the lakes. Bald eagles, white pelicans, blue herons, and others have made this area their home and 
are thriving. Canadian geese and other migratory birds use the lake as a resting and breeding place and so the 
impacts to these species all need to be studied and have not been done so. 

Public Health, Safety, and Flood Control  

∙       The risk of floods downstream is great. Part of the reason for the dam construction initially was flood 
control. The sediments behind the dams could exacerbate the flood risk. 

∙       Dam removal could also change the existing flood plains and you cannot ignore the need to realign the 
pipeline for the City of Yreka’s water supply. 

∙       The water behind the dams have aided in wildfire protection.  Without the readily available water in the 
recent wildfires, many homes would have been lost. 

∙       Despite warnings about coming in contact with the water due to toxins, not a single person around Copco 
Lake that has recreated in the lake have ever had any skin or health related issues due to water contact 
despite years of contact with the lake waters. 

∙       Dam removal could result in problems with mosquito habitat and related diseases such as the Zika virus.   

∙       There will be a considerable amount of debris because of dam removal possibly posing risks downstream 
of the destruction of the dams.  

Historical and Archeological Effects 

∙       The Shasta Native American Tribe, which precedes other Klamath tribes are not a signatory to the KHSA 
and have not been represented. Dam removal will expose sensitive Shasta burial grounds and possibly tribal 
artifacts.  

∙       As the tribes, downstream from the dams are demanding that their tribal and cultural customs be 
respected, so shall the Shasta Nation be respected. If you engage with tribal entities without taking into 
consideration all entities and be certain that the interests of all tribes are taken into equal consideration you 
will be acting prejudicially.  

Aesthetics 

∙       Dam removal would have a long‐term effect of the aesthetics of the river and the reservoirs behind the 
dams, as well as sediment transport would change the appearance and erosion issues for the Klamath River.  

∙       Our home currently looks out onto a beautiful lake.  When lake levels have been lowered for dam 
maintenance or when water releases have occurred to improve water quality for the fish, the mud, trash 
debris, and sediment exposed is not aesthetically appealing.  

Recreation 

∙       If dam removal takes place there will be a great recreational loss to the public.  Currently the lakes 
provide such activities as boating, fishing, water skiing, wake boarding, kayaking, stand up paddling, canoeing, 
and swimming.  There is also camping along the lakes that would be eliminated with dam removal.   

∙       White water rafting activies would be altered with dam removal. 
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Greenhouse gas emissions 

∙       Removal of effective hydroelectric power providing power to over 75,000 homes will most likely result in 
increased greenhouse gas emissions from replacement sources at a time when California will not meet the 
33% legal mandate of electric power sales from renewable sources by 2020 even with the dams in place. 

Alternative Solutions for Analysis 

∙       Once there has been a thorough and complete analysis, a determination has found that salmon were 
native to the area above Copco 1 Dam and that the fish would survive and thrive in this area of the river, then 
there can be alternative solutions for analysis. 

∙       Siskiyou County has offered solutions to address Klamath River Water Quality, such as fish ladders, and 
Trap and Haul where fish ladders might not be a practical application.  

∙       Another solution might be using Bogus Creek as a bypass around the dams for fish passage. 

∙       “Fish cannons” are also used in certain cases for transporting fish. 

∙       Siskiyou County and landowners have taken many measures to improve water quality, improve fish 
habitats and water conservation.  

  

In conclusion, you must take into consideration all the above reasons to complete the process for permit 
application without the assumption of a predetermined outcome. To do anything less, than a complete and 
independent analysis, would violate the Code of Regulations. We ask that you deny the certification request 
for Section 401(a) (1) of the Federal Clean Water Act for the KRRC to move forward with dam removal.  

  

Respectfully submitted, 

  

  

Suzanne Perlick 

 27700 Copco Road 

Montague, CA 96064 

Mailing address: 

5575 Bocuer Dr 

Orient, OH 43146 

Phone: (614) 406‐3475 

Email:  s.perlick@sbcglobal.net 
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From: Jeff Pierce <user@votervoice.net>

Sent: Thursday, January 26, 2017 7:58 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Jeff Pierce 
19513 Hinsdale Ave 
Torrance, CA 90503 
piercesjkd@verizon.net 
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From: Morgan Pierce <morganspierce@gmail.com>

Sent: Thursday, January 26, 2017 4:52 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Morgan Pierce 
270 Currey Ln 
Sausalito, CA 94965 
morganspierce@gmail.com 
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From: Randal Pope <randalpope@gmail.com>

Sent: Monday, January 30, 2017 2:27 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Randal Pope 
1218 Pacific Ter 
Klamath Falls, OR 97601 
randalpope@gmail.com 
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Thaler, Parker@Waterboards

From: Maymi C. Preston-Donahue <mp455@humboldt.edu>
Sent: Tuesday, January 31, 2017 9:34 PM
To: Thaler, Parker@Waterboards
Subject: Klamath Damn Removal Comment

Ayukii, 
I would like to submit my comment in support of dam removal along the Klamath River because I am a life 
long resident there as well as a mother. My family works here. River health is important to our economy, or 
physical health, adn to the fish we eat and live off of. My family is also Karuk and Yurok. We have ties to this 
river and it's health spanning beyond this current government. Dam removal is key to keeping this river alive 
and well for prosterity. Thank you for your time. 
 
 
Yootva koovura 
Thanks for it all 
 
Maymi Preston-Donahue 
MSW Intern Cohort 2017 
mp455@humboldt.edu 
(530)627-3008 
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From: Errol Previde <eprevide@gmail.com>

Sent: Thursday, January 26, 2017 3:42 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Errol Previde 
2366 Hewitt Rd 
McKinleyville, CA 95519 
eprevide@gmail.com 
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From: Sam Rametta <samthecardman@ca.rr.com>

Sent: Thursday, January 26, 2017 9:39 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Sam Rametta 
2485 Irvine Ave 
Costa Mesa, CA 92627 
samthecardman@ca.rr.com 
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From: Michael Ream <mikeflyfish35@gmail.com>

Sent: Friday, January 27, 2017 1:17 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Michael Ream 
2632 Rochon Way 
Sacramento, CA 95818 
mikeflyfish35@gmail.com 
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Thaler, Parker@Waterboards

From: Joanna Reichhold <salmonmoon17@gmail.com>
Sent: Wednesday, February 01, 2017 2:31 PM
To: Thaler, Parker@Waterboards
Subject: Public comment Supporting 401 Certification for Klamath Dam Removal

Dear State Water Resources Control Board: 
I recreate on and around, live near, and love the Klamath River. I love it's salmon and it's native peoples. 

I urge you to grant a Clean Water Act Section 401 permit for decommissioning and removal of Iron Gate, Copco I, 
Copco II and J.C. Boyle dams on the Klamath River.  

As you are already well aware, construction and operation of these dams represent a grave environmental injustice 
which your agency has the unique power to right. Salmon and salmon-dependent communities cannot withstand 
another 30 or 50 years of river impoundment. As Martin Luther King said, justice too long delayed is justice denied. 
Don’t participate in a denial of justice. Instead, be champions of wild, free-flowing rivers and small, rural 
communities that subsist off them (like the one I live in!)  

Please, consider all the evidence already in the record supporting dam removal, including testimony and comments 
from the Karuk, Yurok and Klamath Tribes, Klamath Riverkeeper, the California and Oregon Public Utility 
Commissions, the US Fish and Wildlife Service, the National Marine Fisheries Service, US Geological Survey, 
California Department of Fish and Wildlife, the Pacific Coast Federation of Fishermens’ Associations, PacifiCorp, 
and many, many others.  

This one action you can take will do more than any other single action to restore the Klamath River ecosystem and 
West Coast fisheries, economies and recreational opportunities on a landscape level. Please grant Klamath dam 
removal a CWA Section 401 permit so that the Federal Energy Regulatory Commission can carefully, yet 
expeditiously move ahead with this action by 2020.  

Thank you for all you do to protect and restore our water resources.  

Sincerely,  

Joanna Louise Reichhold 

Po Box 312 

Blue Lake, CA 95525 
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Thaler, Parker@Waterboards

From: Chrissie Reynolds <littleeaglewomanseeing@gmail.com>
Sent: Tuesday, January 31, 2017 8:53 AM
To: Thaler, Parker@Waterboards
Subject: deny the water certification for removing the dams

There are so many people that would be adversely affected by removing the dams. You will be violating 
peoples Constitutional rights by moving forward. As a Mom No means No. It is a complete sentence. But for 
some reason the State and Federal governments think they can bypass Congress and the Will of the American 
People as well as spend MILLIONS of tax payer money trying to get around NO. No means NO! No dam 
removal, no exposing Shasta burial grounds and sacred sites, no sediment going down the river, no more 
property value losses, no damage to our road (Ager Beswick and Copco Rd, specifically) no more eco terrorism 
for our children, no more lies and secret meetings and denying actual stakeholders their rights, no more 
corruption by State agencies who are supposed to be looking out for the People who pay their salaries, no more 
lies. No holding Californians responsible for water that comes in that way from Oregon, no more protecting fish 
that are not indigenous to the water way, no more bullying by the State. No using the old unfounded not 
scientifically accurate EIR previously produced by the DOI, no more extortion, no more postings of our 
resevoirs. PROVE to me with actual data who was harmed and when by the algae in Copco or Irongate. I have 
talked to our local doctors, veterinarians, and county health officials and there has not been one documented 
case, so unless you can provide me with specific cases of harm done, then YOU are the ones causing harm by 
posting that the lakes are a health risk. The postings create a perception. CAN YOU PROVE that any person, 
livestock or animal was injured or harmed? Because IF what you have posted was true, there would be dead 
bodies everywhere and there aren't any, haven't been any and will never be any. Your paychecks and your 
pensions are paid for by The People and The People say NO. Please do your due diligence and refuse to give 
certification where it is not warranted. Chrissie Reynolds, Copco Lake Resident 
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Thaler, Parker@Waterboards

From: Phil Reynolds <kahunaphilly@gmail.com>
Sent: Sunday, January 29, 2017 9:41 PM
To: Thaler, Parker@Waterboards
Subject: Copco Lake and dam removal on the  Klamath water shed

 Attention: 
State Water Resources Control Board 
 
I have been a resident of Copco Lake for 36 years. My family move to this beautiful location when I was only 8 
years old. In the many summers of my childhood, swimming, fishing, and eating the fish that were caught the 
same day we swam and played in the lake was a weekly occurence. I've hunted and consumed the waterfowl, 
quail, and deer that use and drink from the lake.  I am now 44 years old with an 8 year old daughter of my own. 
She, like me, loves to swim, fish, and hunt in  and around water of Copco lake . In the short 36 years of life 
spent on Copco lake I have never been ill nor have any friends, family, or others  from the water or the fish or 
the animals havested and consumed in or around the waters of this small valley.    "Health warnings from the 
state ;Toxic blue green algea bloom do not swim in or consume fish from this lake."...... what a joke. For the 
past 10 to 15 years the agenda has been to get these dams off of the Klamath river system. The state and the 
federal government continue to use what ever tactics necessary to achieve this goal.  Health threats,the precious 
coho salmon, dwindling numbersof Chinook, these are all forms of eco-terrorism. If fish or water quality were 
truly the problem we could work to solve it. Stop fishing in the ocean for salmon in international waters....the 
fish can't come back from the ocean when they are aboard vessels from other countries. Work on water quality 
and temperature for overall betterment of the environment.  Research has been done to prove the desired result. 
We all know it is false science. We live here. We know our surroundings . Ask us for information. The 
knowledge of our elders. It is called history. We all take it in school. Lets learn from it. 80 percent of siskiyou 
count said NO to dam removal. Do those incharge not care about the people actually affected by this decision. 
The simple answer is no. The removal of these dams is not about the fish, it is not about the Indian tribes, it is 
not about the water quality, it is about money and the power of control.  Please consider everything  in all that 
you read from the people who know, the people who are affected, the people who experience this way of life 
every day. 
Thank you for yor time. 
Copco Lake resident 
Phil Reynolds 
27912 mallard rd 
Montague, Ca. 96064 
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From: Mr. & Mrs. Matt Richardson <richardson034@gmail.com>

Sent: Friday, January 27, 2017 10:00 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am born and raised in California and I recognize that dams have caused incredible harm to river systems. 

Taking down the Klamath dams is an amazing and realistic opportunity!! 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Matt Richardson, DPT 
1855 Green St 
San Francisco, CA 94123 
richardson034@gmail.com 
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Thaler, Parker@Waterboards

From: Tom Rickard <trickard@hughes.net>
Sent: Friday, January 27, 2017 3:46 PM
To: Thaler, Parker@Waterboards
Subject: FW: Scoping meeting for Environmental Impact Report - Yreka Ca. 01-26-17

Hi Parker, 
I had the wrong e-mail. 
 
From: Tom Rickard [mailto:trickard@hughes.net]  
Sent: Friday, January 27, 2017 11:26 AM 
To: parkerthaler@waterboards.ca.gov 
Cc: Lee Rickard 
Subject: Scoping meeting for Environmental Impact Report - Yreka Ca. 01-26-17 
 
Good morning Parker, 
We are writing to you to have our comments included in your data that was collected last night at the 
Yreka Ca. scoping meeting. 
First let me say that we were impressed by the presenters and their information and that overall 
people were polite and let each speaker have their say. 
We have read the data that you put out regarding the project and it would appear that pages 1 thru 4 
of the attachment list pretty clearly why the dams should not come out. There was however, one very 
important thing left off of this list. The loss of property value. The only thing that we have seen 
regarding this was a study that was done by some group which was totally misleading. They showed 
the loss of property value for the land only and not for the buildings which is the biggest part of the 
value. They also looked at this as though the river had been totally restored so the aesthetic value was 
not really impacted. This as you know will never fly. I will give you one example using our property. 
We have two parcels that border the lake. One is 11 acres and one is 10.9 acres one has a cabin on it 
with a garage and sold in 1991 for $120,000.00 this has since been updated and should be selling 
under normal circumstances for around $200,000.00. We would be lucky to get $100,000.00 for it now. 
The other parcel was empty property and we built a 5,200 square foot custom home on it when we 
retired. We have approximately $900,000.00 invested in this and this would probably not sell for 
more than $500,000.00 if that. 
These are just two examples of something that we have the figures on.  Other residents have similar 
stories as well. 
We hope that this information will be helpful and if there is anything else that we can provide, please 
let us know. 
Regards, 
Tom and Lee Rickard 
Copco Lake Residents. 
(530) 459-1002 
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From: Kevin Riddle <kevinriddle6113@gmail.com>

Sent: Sunday, January 29, 2017 12:53 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Kevin riddle 
146 N 14th St Apt Apt6 
Philomath, OR 97370 
kevinriddle6113@gmail.com 
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From: Bob Rosenberg <endobob@earthlink.net>

Sent: Thursday, January 26, 2017 6:08 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Bob Rosenberg 
32 Toussin Ave 
Greenbrae, CA 94904 
endobob@earthlink.net 
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From: ed rossi <user@votervoice.net>

Sent: Friday, January 27, 2017 9:47 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

ed rossi 
595 Francisco Blvd E 
San Rafael, CA 94901 
e.rossi5@yahoo.com
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From: Jim Rowland, jr <slope@comcast.net>

Sent: Friday, January 27, 2017 9:51 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Jim Rowland jr 
26840 Hawk Rd 
Willits, CA 95490 
slope@comcast.net 
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Thaler, Parker@Waterboards

From: Tim Ryan <tryan10@alumni.nd.edu>
Sent: Friday, January 20, 2017 11:48 AM
To: Wr401program
Subject: Lower Klamath Project

Dear Mr. Thaler, 

I am writing to supply a comment on the Lower Klamath dam removal project. I have spent the past few years 
doing wildlife field research, much of it in anadromous fisheries with agencies including California Sea Grant, 
NOAA National Marine Fisheries Service, and the California Department of Fish and Wildlife. I would like to 
emphasize that I am writing as a concerned citizen and not on behalf of any of these agencies. 
 
I have seen firsthand that there are very few quick fixes in any conservation work, but removing barriers to 
anadromy is about as close as it gets.  The Elwha Dam removal is a striking example of how quickly salmonids 
return to previously unavailable spawning habitat.  More recently, and more close to home, the removal of an 
old and unnecessary barrier on Mill Creek - a tributary to the Russian River - resulted in the return just this year 
of coho salmon to spawning habitat upstream of the barrier.  A healthy fisheries is a key component to restoring 
ecological balance to any anadromous watershed and the economic, aesthetic, and environmental benefits to 
such a restoration effort are incalculable.  I hope that the process to begin this removal is expedited as quickly 
as possible, especially since, as was mentioned during the scoping meeting, the longer we wait, the larger the 
sediment load behind these dams will get. 

Sincerely, 

Tim Ryan  
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From: Charles Salomon <mcsalomon12@gmail.com>

Sent: Thursday, January 26, 2017 4:55 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Charles Salomon 
23395 Sun Terrace Ct 
Auburn, CA 95602 
mcsalomon12@gmail.com 
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From: Jim Sangster <jim.sangster@comcast.net>

Sent: Sunday, January 29, 2017 10:12 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible. 

As a native California angler, I am very excited about the potential to bring back many of our fisheries.  I have fished the 
Trinity many times and look forward to future trips on the Klamath without impediment to the anadromous fish. 

Sincerely, 

Jim Sangster 
117 Forest Hill Dr 
Los Gatos, CA 95032 
jim.sangster@comcast.net 
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From: Michael Sapunor <user@votervoice.net>

Sent: Monday, January 30, 2017 9:07 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Michael Sapunor 
3231 Maplethorpe Ln 
Soquel, CA 95073 
msapunor@yahoo.com 
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Thaler, Parker@Waterboards

From: Suzie Savoie <klamathsiskiyou@gmail.com>
Sent: Sunday, January 29, 2017 8:03 AM
To: Wr401program
Subject: Public comment: Klamath Dam Removal

Dear SWRCB, 
As a landowner in Siskiyou County, California that pays property taxes to Siskiyou County, I am 
wholeheartedly in favor of dam removal along the Klamath River. It is the common sense thing to do given the 
needs of endangered fish, local downstream tribes such as the Karuk and Yurok, and the needs of Pacificorp 
who wants the dams removed. This decision is for all public good, not just the needs of a few local residents 
who may be opposed. Do not be fooled: not all landowners in Siskiyou County are against dam removal.  
 
I urge the SWRCB to use science as your guide in this decision making process. That is the only unbiased and 
fair way to measure the needs of the ecological function of the Klamath River. Water quality, native species, 
downstream communities, the economic importance of fisheries, and the economic gains of dam removal 
should be weighed heavily in this matter.  
 
As a person who loves the Klamath River dearly and wants to see the river and its fisheries returned to some 
level of ecological function that benefits local communities, I urge you to keep pressing hard for removal of the 
Klamath River dams. It is the only way forward for the future. Keeping these obsolete and archaic dams will 
only hurt the river and local communities in the long run. 
 
Sincerely, 
Suzie Savoie 
klamathsiskiyou@gmail.com 
 
 
--  
Suzie Savoie 
Klamath-Siskiyou Native Seeds 
www.klamathsiskiyouseeds.com 
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Thaler, Parker@Waterboards

From: jcschaef@igc.org
Sent: Thursday, January 12, 2017 8:39 PM
To: Wr401program
Subject: Lower Klamath Project

Thanks for coming to Arcata. I believe that no decision that the Water Resources Board makes could assure as much 
clean water as rapid approval of this project would. 
John Schaefer 
Arcata CA 
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From: Andrew Schneider <aschneid22@gmail.com>

Sent: Thursday, January 26, 2017 10:00 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Andrew C Schneider 
195 Tivoli Way 
Sacramento, CA 95819 
aschneid22@gmail.com 



Kay Schulz 
Paul Schulz 
481 Cedar Ave 
Trinidad, CA 95570  

     

 

 

 

January 31, 2017 

Parker Thaler 
State Water Resources Control Board 

Division of Water Rights-Water Quality Certification Program 

P.O. Box 2000 

Sacramento, CA 95812-2000 

Dear Mr Thaler, 

After careful review of the Klamath Facilities Removal EIR/EIS and the FERC EIS completed in 2012, we have 

come to the conclusion that these two documents adequately address water quality issues in the Klamath 

River System.  Very little would be gained by the State of California embarking on a new study.   

While the above documents do not address the fish disease issues that have been identified in the last two 

years that should not preclude the adequacy of those documents.  Fish disease issues are due to the poor 

water quality, high summer water temperatures and the existence of the dams. 

Moving forward expeditiously to ensure dam removal by 2020 is in the best interest of the Klamath River and 

all parties that would be affected. 

Sincerely, 

Kay Schulz and Paul Schulz 
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From: Evan Sedlock <erscls2@gmail.com>

Sent: Friday, January 27, 2017 6:34 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Evan Sedlock 
109 Ash Way 
San Rafael, CA 94903 
erscls2@gmail.com 
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Thaler, Parker@Waterboards

From: Mary Seeger <mahajsee@gmail.com>
Sent: Thursday, February 02, 2017 12:38 PM
To: Thaler, Parker@Waterboards
Subject: Klamath Decommissioning and dam removal

  

State Water Resources Control Board 
Division of Water Rights, Water Quality Certification Program 
Attn: Mr. Parker Thaler 
PO Box 2000 
Sacramento, CA 95812-2000 

Re: Public Comments Supporting 401 Certification for Klamath Dam Removal 

 
Dear Mr. Thaler, 

As a land owner in the greater Klamath River drainage,  I respectively request that you grant a Clean Water Act 
Section 401 permit for decommissioning and removal of Iron Gate, Copco I, Copco II and J.C. Boyle dams on 
the Klamath River.  

When you take into account all the evidence in the record about dam removal, including testimony and 
comments from the Karuk, Yurok and Klamath Tribes, Klamath Riverkeeper, the California and Oregon Public 
Utility Commissions, the US Fish and Wildlife Service, the National Marine Fisheries Service, US Geological 
Survey, California Department of Fish and Wildlife, the Pacific Coast Federation of Fishermens’ Associations, 
PacifiCorp, and many, many others, I think you will find your decision well supported. 

This one action will do more than any other single action to restore the Klamath River ecosystem and West 
Coast fisheries, local economies and recreational opportunities.  

Please grant Klamath dam removal a CWA Section 401 permit so that the Federal Energy Regulatory 
Commission can carefully, yet expeditiously move ahead with this action by 2020.  

Thank you for all you do to protect and restore our California water resources.  

Sincerely,  

Mary Helen Seeger 

mahajsee@gmail.com 
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From: Vincent Sereno <user@votervoice.net>

Sent: Thursday, January 26, 2017 7:59 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Vincent Sereno 
PO Box 2892 
Arnold, CA 95223 
smtbear@aol.com 
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From: Bryan Shadden <bryanshadden@gmail.com>

Sent: Friday, January 27, 2017 11:09 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

(my own words): This is a total no brainer for for California. The work has been done, partnerships have been made on 
all sides. It's time to make this happen. 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Bryan Shadden 
5948 12th Ave 
Sacramento, CA 95820 
bryanshadden@gmail.com 
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From: Bill Sharp <user@votervoice.net>

Sent: Wednesday, January 25, 2017 7:46 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Bill Sharp 
17341 Gibson Cir 
Huntington Beach, CA 92647 
hbsurfschool@yahoo.com 
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From: Daniel Shaw <danielpatrick_88@hotmail.com>

Sent: Wednesday, January 25, 2017 6:03 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Daniel P. Shaw 
84485 Parkway Rd Unit B 
Pleasant Hill, OR 97455 
danielpatrick_88@hotmail.com 
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Thaler, Parker@Waterboards

From: Barbara Short <barbarajshort@yahoo.com>
Sent: Wednesday, February 01, 2017 3:15 PM
To: Thaler, Parker@Waterboards
Subject: Klamath Dam Removal

February 1, 2017 
To: State Water Resources Control Board 
Division of Water Rights, Water Quality Certification Program 
Attn: Mr. Parker Thaler 
PO Box 2000 
Sacramento, CA 95812-2000 
 
Via electronic mail to parker.thaler@waterboards.ca.gov 
 
 
Re: Public Comments Supporting 401 Certification for Klamath Dam Removal 
 
Dear State Water Resources Control Board: 
 
Please approve the Clean Water Act Section 401 permit for decommissioning and removal of Iron Gate, Copco 
I, Copco II and J.C. Boyle dams on the Klamath River. 
Decades of sound science demonstrates that the construction and operation of these dams has had dire 
environmental and societal impacts on our river system and communities. Salmon, crawfish, eel and fishing-
dependent communities have been in declining health due to the effects of these dams. We need immediate 
action from your agency to start the process of mitigating effects and hopefully reversing the long 
term damage to species and communities. 
Evidence in the record suggests that dam removal is the only step that will make a positive difference for the 
river system.  Testimony supporting dam decommissioning from the Karuk, Yurok and Klamath 
Tribes, Klamath Riverkeeper, the California and Oregon Public Utility Commissions, the US Fish 
and Wildlife Service, the National Marine Fisheries Service, US Geological Survey, California 
Department of Fish and Wildlife, the Pacific Coast Federation of Fishermens’ Associations, and 
PacifiCorp, to name a few organizations, is based on research and fact. There is major support from 
these diverse stakeholders for your decision to remove the dams. There is no other action examined 
proven to have a significant positive effect other than the removal of these four dams. 
 Please grant Klamath dam removal a CWA Section 401 permit so that the Federal Energy Regulatory 
Commission can carefully, yet expeditiously move ahead with this action by 2020. Time is of the essence. 
Thank you for all you do to protect and restore our water resources. Your work is greatly appreciated. 
 
Sincerely, 
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Barbara J Short, D.Ed. 
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From: Judith Simmons <jsjudysimmons09@gmail.com>

Sent: Wednesday, January 11, 2017 9:39 AM

To: Thaler, Parker@Waterboards

Subject: Re: Hello how about answers!

thanks a lot.  now I know, and feel so much wiser. 

On 1/11/17, Thaler, Parker@Waterboards <parker.thaler@waterboards.ca.gov> wrote: 
> Hi Judith, 
> 
> "Scoping" is referencing the public comment period that is currently  
> occurring as part of the State Water Resources Control Board's process  
> as it relates to the Lower Klamath Hydroelectric Project's water  
> quality certification application. 
> 
> We released an Notice of Preparation (NOP)(attached) on December 22,  
> 2016, and also announced public scoping meetings (included on page 4 of the NOP). 
> 
> 
> Our public comment period ends February 1, 2017. There will be  
> additional comments periods as part of the California Environmental  
> Quality Act and Water Quality Certification processes. 
> 
> Thank you, 
> 
> Parker 
> 
> -----Original Message----- 
> From: Judith Simmons [mailto:jsjudysimmons09@gmail.com] 
> Sent: Tuesday, January 10, 2017 4:41 PM 
> To: Thaler, Parker@Waterboards 
> Subject: Hello how about answers! 
> 
> Hey Mr. Parker how about a short sentence describing what "scoping"  
> actually is? 
> 
> Maybe easier for you is to explain why I would get this email? 
> 
> Still waiting....2nd time for this request. 
> 



 1 

Daniel F. Simon, P.E. 
Civil & Environmental Engineering    Siskiyou County, California Republic 
 
Parker Thaler         February 1st, 2017 
State Water Resources Control Board (SWRCB) 
Division of Water Rights – Water Quality Certification Program 
PO Box 2000 
Sacramento, California 95812  via email:  wr401program@waterboards.ca.gov 
 
Re:  Proper Analysis for Heavy Metals (Arsenic, Mercury, etc…); 
  Klamath Facilities Removal Environmental Impact Statement/ Environmental  

Impact Report  
 
I wish to communicate my concerns of the release of heavy metal impacts upon aquatic life in 
the Klamath River when the dams are removed.  This is provided on-record so that when a law 
suit occurs, I have complied with an “administrative notice”, and this concern has “standing.”   
In addition, performing Environmental Phase I & Phase II studies, I am required to investigate 
leads I have discovered on a site.  This is also providing you a “lead” from history and 
technology. 
 
I would hope my concerns can be addressed properly, by providing to the SWRCB, a more 
precise method of determining the location of heavy metal pockets.  From this I would hope 
that the SWRCB performs sampling of said pockets for ensuring that aquatic life is protected.  
There is a specific fish-kill that I will address in the next paragraph. 
 
Fall-Creek Fish Hatchery.   According to Christopher Lilly (former Mayer of Etna), there 
were multiple fish die-offs in the hatchery.   After multiple die-offs, they determined that they 
occurred after heavy rains.  The rains brought forth Arsenic into the hatchery, and that was the 
cause of the die-offs.   The Arsenic (naturally occurring) was in the top soils, and was eroded 
by rains. 
 
Precise Location of Sampling:  Although there has been some sampling reported in the EIR, I 
would advocate for more precise locations of sampling for heavy metals.  Figure 1 provides a 
conceptual understanding of where heavy metals will “congregate.”  These are based on  laws 
of particle settling.   According to Stoke’s Law of particle settling, particles of different 
densities have different settling velocities.   Of course, any seasoned civil engineer can tell you 
that.    
 
Let’s consider how particles separate.   Consider various particles of the same size but have 
different densities.  These are released from a pipe into a stream together.  The stream will 
carry particles downstream with the flow.  The more dense particles will  
 
 

Box 51, Hornbrook, California 96044   530-598-9671   danielfsimon@yahoo.com  
 
 

mailto:wr401program@waterboards.ca.gov
mailto:danielfsimon@yahoo.com
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settle faster, and land on the stream bed sooner than lighter particles like clay or soil.   For 
example, gold particles will settle faster than sand particles, and the gold will be found closer 
to the release point.  Sand particles will be found further down-stream.   Any seasoned gold 
miner will tell you they will look for pockets to dig for gold in a stream bed.   As a hobby, I 
have also done this, and always find flakes.* 
 
From this, pockets of concentrated Arsenic, Mercury, and other heavy metals have been 
formed along the Klamath River bed.  Figure 2 displays in a “big-picture” the potential for 
pockets of heavy metals from this concept.    
 
Table 1 provides settling velocities of various density particles.   Heavy metals settle much 
faster than clay (soil) particles, and thus Figure 1 & 2 a conceptual drawings are a real 
possibility.  (Additional detailed studies and modeling is required.) 
 
In addition, the lighter materials, like clay and other soils can be easily “uplifted” and removed 
from these “pools.”  This is explained by fluid mechanics, but I have not the time today to 
explain.   This means that over the years, clay will go in and out of the “pools”, and larger Clay 
particles might stay, but the smaller particles will be lifted out.   Meanwhile the heavy metals 
will settle in the pools. 
 
 
Recommendations: 
 

1. Prior to lowering the water of the dams: 
 Sample soil areas in the Klamath River Drainage Shed for heavy metals; 
 Use Ground Penetration Radar to identify “pools” in tributaries of suspicion; 
 Sample “pools” in tributaries for 

o Arsenic 
o Mercury 
o Other heavy metals 

 Use Ground Penetrating Radar to identify “Pools” in the Klamath River bed. 
 Prepare a RFP for automated hourly sampling of the Klamath River for heavy 

metals. 
 

2. While draining the dams in preparation for demolition: 
 Sample with an automated sample system for any spikes of heavy metals in the 

Klamath River, as these pools are exposed and potentially washed out. 
 Sample “pools” found in tributaries now exposed as the water level decreases 
 Sample “Pools” within the Klamath River bed when access is possible. 

 
 

* I have performed exhaustive settling velocity calculations to determine the different settling velocities of gold, black sand 
and quartz to capitalize on the separation of said particles for gold extraction.   From this, I have successfully invented a 
gold extraction device that will extract gold down to 20 um.   Possible as small as 1um, yet, smaller than 40 um, it is not 
economically viable to extract in most ores.  I have had extensive experience in computational fluid mechanics to provide 
other additional understandings of “uplift” of particles.   In general clay particles will uplift and move along the stream bed, 
while Arsenic, Mercury, and other heavy metals will remain and concentrate in specific locations (pockets/ pools in the 
stream bed.) 
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3. From what is discovered by the above, increase sampling protocols to ensure heavy 

metal concentrations are not washed out of pools and into the Klamath River. 
 

4. Should continual sampling discover hazardous levels of sediment, toxic to aquatic 
fish, then there may be a necessity to remove and remediate sediment with 
concentrated heavy metals. 

 
Conclusion:  Now you have a more precise method of locating pockets of heavy metals that 
will impact/ kill aquatic life prior to the removal of the Klamath Dams. 
 
Closing:  On the basis of heavy metal settling into pockets, and how these can threaten aquatic 
life, when disturbed, I object to the removal of the Klamath Dams unless precise locations can 
be sampled for pockets of concentrated heavy metals, and either the pockets can be remediated, 
or proven that they are not toxic to aquatic life, when released. 
 
I am available to assist in focusing sampling efforts with this technique.   I would welcome a 
phone call. 
 
You are now on notice, 
 
[Electronic signature for e-mail] 
 
Daniel F. Simon, P.E. 
BS/MS Civil Engineering (Focusing on Environmental Engineering), Calif. RCE#58237 
 
PS:  Note that in a dry year, once the dams are removed, and water flow is low, fish will 
congregate in these heavy metal concentrated pools, and may experience toxic impacts. 
 
 
 
Attachments 
 
Table 1 
Figure 1 
Figure 2 
 
cc:  Siskiyou County Board of Supervisors, Siskiyou Daily News, California Legislatures, 
etc… 
 
 
 
 
 
 
 



 4 

 
 

         Table 1.  Estimated SETTLING Velocities of Arsenic Species, Soil (Clay), & Mercury. 

 
(Stokes Law) 

      

         
 

Specific Settling Velocity (um/sec) based on particle diameter 

Particle Gravity 1 um 2 um 5 um         

         As 
(Aresenite) 3.74 1.22 4.8 30.5 

    Soil (Clay) 2.8 0.8 3.2 20 
    Mercury 13.59 5.6 22.4 140 
    Gold 19.1 8 32.2 201 
    

         Grey Arsenic 5.73 2.1 8.4 52.6 
    

         

         Cory Shape Factor (For flat-like particles in Clay), a Reduction of  
     soil settling velocity by 30% 

      

         Soil (Clay) 2.8 0.56 2.24 14 um/ sec. <===== 
 

         Note:  A detailed model of settling velocities needs to be performed based 
               on the percentage of particles of various sizes, and other factors. 
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Thaler, Parker@Waterboards

From: Rich Slusser <slusserrich@gmail.com>
Sent: Wednesday, January 11, 2017 9:29 PM
To: Thaler, Parker@Waterboards
Subject: Klamath Dam Removals

Since accompanying my Uncle and Father to the base of the newly completed Iron Gate dam in the 
early '60's, where we watched as hundreds of migrating salmon hopelessly jumped against the grates 
at the bottom of the dam, I have been saddened at what these short-sighted dams have done to a 
once magnificent river.  The time has finally come when we can start to mitigate that damage.  MAKE 
IT HAPPEN - REMOVE THESE DAMS!!! 
  
-  Richard Slusser 
   1724 Bristol St. 
   Ashland, OR 97520 
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From: Chad Smith <chmith27@netscape.net>

Sent: Wednesday, January 25, 2017 6:43 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the enormous contributions made to an ecosystem by wild 
salmon.  

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Chad Smith 
11905 Andretti Ave 
Bakersfield, CA 93312 
chmith27@netscape.net 
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From: Mark Speer <msspeermd80@gmail.com>

Sent: Friday, January 27, 2017 8:19 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Mark Speer 
5302 Tufton St 
Westminster, CA 92683 
msspeermd80@gmail.com 
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From: Mike Spurlock <spurlinov@comcast.net>

Sent: Thursday, January 26, 2017 5:35 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Mike Spurlock 
20 San Domingo Way 
Novato, CA 94945 
spurlinov@comcast.net 
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From: Darek Staab <dstaab@tu.org>

Sent: Monday, January 30, 2017 11:57 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am a resident of Central Oregon and spend time visiting and recreating along the Klamath River.  For too long we have 
stretched those resources too thin, and it is time to actively restore and conserve the critical water quality needed for 
species downstream. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Darek Staab 
237 NW Hunter Pl 
Bend, OR 97703 
dstaab@tu.org 
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From: Richard Stein <dickstein38@gmail.com>

Sent: Friday, January 27, 2017 1:42 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Richard Stein 
3200 Soscol Ave Apt 225 
Napa, CA 94558 
dickstein38@gmail.com 



 
 
Dear Mr. Thaler, 
In the year of 2009, we voted to keep our three dams by 80%; the people in Oregon also voted to keep 
their one dam. There is great manipulation and conniving going on here with those who want to take 
out the dams, holding secret meetings with some of our Representatives and the two governors named 
“Brown.”  These NGO-Stakeholder-Environmentalists will do anything to have our dams destroyed. 
The KBRA expired and now they have made a KRRC. They are involving every agency in hopes they 
will get their way. There is also another problem, the Klamath river is flowing over the burial grounds 
of the Shasta tribe. It was covered by water, and now they want to expose it, all against the Antiquities 
Act. There has been no courtesy or respect shown to the Shasta Tribe, or the common people, so you 
should not be cooperating with these “killers of dams!” You should not cooperating with these NGO-
Stakeholder-Environmentalists! 
The TMDL's will not be what you want them to be, because the Klamath river runs through a volcanic 
area, and there are hot springs running from tributaries near the Keno Dam.  A company named, “Quick 
Silver Mining,” mined mercury in that area in the 19th century. Mercury is also called quicksilver.  
Besides, it is the truth that the water, after if goes through the dams, is much cleaner. 
If the dams are destroyed there will be much less water in the river so the TMDL's will be worse. 
In 1851, George Gibbs went with another man who was having the Indians along the Klamath river to 
sign treaties. He told about one area, possibly, sometime in October, maybe near the Hamburg 
community, where there were thousands of dead salmon, possibly because the water was low and or 
some of them had spawned. They had to move their camp way up a tributary to get away from the bad 
odor. There are at least 60 tributaries for the Klamath river below Iron Gate dam. To add to the problem 
and they did not go through the dams. 
The Karuk tribe in the 1970's took the Shasta “R Treaty” and became a recognized tribe; they are also 
claiming Shasta Territory, as well as claiming there is not enough fish for them when there has been 
more than enough fish. It is just a sob story when they tell you there is not enough fish.  I used to work 
in Nursing for the Karuk tribe in Yreka, April 2004 to April 2006. One July they had a picnic for their 
employees, I saw them barbecuing three, 24 inch salmon for themselves. The BIA gave the Karuk Tribe 
permission to fish only at Ishi Pishi Falls. Ishi Pishi Falls is more like rapids in the river near Somes 
Bar. But, if the dams are destroyed, there will not always be enough water for the salmon swim 
upstream to spawn or available water for the Karuk to do their “canoe dance.” And the Coho Salmon is 
NOT indigenous to this area! The conditions in the Pacific ocean has lots to do with the amount of 
returning salmon and now we have the radiation from Fukushima to contend with, it has reached our 
shores. You guys ought to do something about that pollution! 
Please, do not involve yourselves in something that is as conniving, mean and unjust, as is this plot to 
destroy our dams! We would like you to respect our Rights as well as to be Honest! 
Thank you, Sincerely, Nita Still - Yreka, California 



All “authorities” need to quit holding secret meetings about our dams. In 2009 we had a ballot about 
keeping the dams. We voted 80% to keep the dams. The water is cleaner after it goes through the dams! 
Several years ago a professional from one of the Departments of Interior pronounced our dams in very 
good condition, yet because of these Stakeholder, NGO and Environmental groups, he was fired. In 
Syria and Japan they have dams that are over two thousand years old and still functioning. The 
Environmental Impact Report, EPA, ESA, and Clean Water Act are all corrupt and need to be 
annihilated, along with many other of your environmental Laws, such as Sustainable Development. 
Quit manipulating our dams and listening to those Stakeholder, NGO, Environmental groups who want 
to destroy all dams as their goal, besides putting wolves where they have not been for one hundred 
years and then calling them endangered. They have already wrecked our economy and Freedoms, you 
are doing the same thing, they closed down 19 logging mills and stopped Gold dredging, among other 
things. We are really upset with all of this crap you and other so called authorities keep putting upon us! 
You must stop all of this hateful manipulation and leave our dams alone! Unless you want to save them 
for us! 
Nita 
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From: Ivaylo Stoilov <dilianaivo@icloud.com>

Sent: Thursday, January 26, 2017 8:03 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Ivaylo Stoilov, MD 
536 Shorebird Cir Unit 5102 
Redwood City, CA 94065 
dilianaivo@icloud.com 
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From: Brian Stompe <user@votervoice.net>

Sent: Friday, January 27, 2017 1:19 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Brian Stompe 
110 San Mateo Way 
Novato, CA 94945 
bkstompe@verizon.net 
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From: Bj Stone <bjstone14@icloud.com>

Sent: Wednesday, January 25, 2017 7:30 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Bj Stone 
106 N Noble St 
Whitehall, MT 59759 
bjstone14@icloud.com 
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Thaler, Parker@Waterboards

From: Jeff Stone <stonepitts2@gmail.com>
Sent: Saturday, January 28, 2017 12:50 PM
To: Wr401program
Subject: Klamath River dam removal comments

I am a Siskiyou County resident, and I support the KRRC's proposal to decommission significant portions of the LKP dam 
developments. 
 
Klamath River dam removal will open more than 400 miles of historic fish habitat, reduce toxic algae levels in the river, 
improve the regional tourism and fishing industries, and increase access to healthy food sources for local communities. 
Dam removal is also less costly than infrastructure upgrades required by the Clean Water Act and Endangered Species 
Act. 
 
My support is conditional upon providing sufficient funding for restitution for lakeside property owners and the 
protection of the City of Yreka’s water pipeline.  Local contractors should be given preference for decommissioning work 
where appropriate.  It is also necessary to come to an understanding of how PacificCorp’s real property will be disposed 
of to provide for the greatest public benefit. 
 
Thank you for this opportunity to comment. 
 
Jeff Stone 
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Thaler, Parker@Waterboards

From: Arnie Strand <ArtArnie@hotmail.com>
Sent: Wednesday, January 11, 2017 1:20 PM
To: Wr401program
Subject: Removing Iron Gate Reservoir

wr401program@waterboards.ca.gov 
To Whom It May Concern 
  
Recently the Iron Gate hatchery had to install a very expensive filtration system because the fry (baby fish) 
were dying off. Heavy metals were hindering the fry’s development resulting in poor yields.  
  
Question#1 When the dam is removed how are you going to handle these heavy metals, is this toxic mud 
going to be transported to a special dump or do you plan to let it just wash down river? 
  
Question#2 Has an Environmental Impact Study been done on the results of toxic heavy metals being released 
from Iron Gate Reservoir into the undammed section of the Klamath? 
  
I am against damming our rivers however I fear what you will do to river downstream! Decades of heavy metal 
has built up at Iron Gate Reservoir fed by a huge basin in Oregon. These metals will do the same as gold and 
work its way down into the deepest places in the river. We wrecked the Klamath by building the dams, 
removing the dams may destroy it! Maybe the Board should conceder leaving the Iron Gate Reservoir as trap 
for the heavy metals our neighbors to the north are sending to California? 
  
Sincerely 
  
Arnold Strand 
Po box 471 
Hornbrook Ca 96044 
artarnie@hotmail.com  
 



1

From: Chris Stromsness <chris@stromsness.net>

Sent: Thursday, January 26, 2017 6:49 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Chris Stromsness 
4220 Patricia Way 
Dunsmuir, CA 96025 
chris@stromsness.net 
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From: Kenneth Stucki, Sr <user@votervoice.net>

Sent: Thursday, January 26, 2017 5:16 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Kenneth Stucki Sr 
471-325 Circle Dr
Susanville, CA 96130
kenstuk58@aol.com



1

From: John Sullivan <user@votervoice.net>

Sent: Friday, January 27, 2017 8:02 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

John Sullivan 
1132 Palomino Rd 
Santa Barbara, CA 93105 
steelhead1@yahoo.com 
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From: Steve Swadley <metoc@comcast.net>

Sent: Wednesday, January 25, 2017 6:13 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an atmospheric scientist and angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Steve Swadley 
12319 Maravilla Dr 
Salinas, CA 93908 
metoc@comcast.net 



Stanley Swenson 

1400 Pine Grove Dr. 

Mt. Shasta, Ca. 96067 

 

January 30, 2017 

 

Parker Thaler 

State Water Resources Control Board 

Division of Water Rights – Water Quality Certification Program 

PO Box 2000 

Sacramento, Ca  95812-2000 

 

Re: Comments in response to the Notice of Preparation. 

 

To Whom It May Concern: 

 

 I, Stanley Swenson, want to go on record as being opposed to the dam removal which is 

part of the Lower Klamath Project License Surrender.  My personal opinion is, the removal of 

the dams will create more environmental problems as a result of breaching the dams and 

flushing and estimated 8.6 million cubic yards of silt down the Klamath River all the way to the 

Pacific Ocean.  If the dams are removed, through all of the wisdom of the proponents, and the 

goals of opening historical (not likely) spawning grounds of the chinook and coho  salmon, does 

not happen due to low flows, impassable barriers, or unacceptable conditions, will the 

proponents pay for the construction of new replacement dams? 

 It is my understanding that California State Water Resource Control Board is the lead 

agency that is preparing the CEQA review on applications for water quality certifications for 

hydropower projects under section 401 of the federal Clean Water Act.  Why are the citizens of 

California paying CSWRCB, through public funds, to prepare the CEQA review? As a developer 

or proponent, the Klamath River Renewal Corporation (KRRC) should bear the costs of 

preparing the CEQA review.    

I have some concerns that need to be studied, addressed and mitigation requirements 

agreed to before the dams are breached.  My concerns are listed as follows:   

1.  The breaching of the 3 dams on the lower Klamath Project and the 1 dam in Oregon, 

will release up to 8.6 million cubic yards of silt. In the past, the central valley region 

of the California Water Quality Control Board, fined the City of Redding for clean 

water act violation to the tune of $450,000. The fine was for storm runoff, during a 1 

inch midsummer lightning storm, that muddied a season creak during the 



construction of a baseball field in one of the city parks.  On the bridge replacement 

project on Interstate 5 at Lake Head, California,  the Federal EPA fined the project 

contractor and Caltrans, a state agency, $80,000 each for violating  the Clean Water 

Act, when storm water muddied Shasta Lake during a winter storm. 

a. When the dams are breached on the Klamath River will the sediment create a 

muddied water situation that will be in violation of the Federal Clean Water Act? 

b. Who will pay the fine for any violations? 

c. Will the fine be passed on to the consumer? 

d. What will the effect of the silt and sedimentation have on the salmon spawning 

beds. 

e. How do you mitigate the effect of the loss of spawning beds? 

f. Will the release of sediment result in the death of any coho salmon, which is 

listed as rare and endangered? 

2. The breaching of the 4 dams on the Lower Klamath Project will release a variety of 

game fish which are captive behind the existing dams. The game fish released 

include bluegill, perch, small and large mouth bass, crappie, catfish, and more. 

a. What will the effect of the above named fish have on the salmonids between 

Iron Gate Dam and the Pacific Ocean? 

b. If the above named released fish establish populations on the lower Klamath 

River, will it result in the populations feeding on spawned eggs? 

c. If the above named released fish establish populations on the lower Klamath 

River, will it result in the populations feeding on juvenile salmonids? 

d. If the mitigation measure requires the killing of the above named game fish, is 

that allowed per the California Fish and Wildlife Codes? 

3.  The breaching of the 3 dams on the lower Klamath Project and the 1 dam in Oregon, 

will release up to 8.6 million cubic yards of silt. 

a. What  toxic materials are in the 8.6 million cubic yards of sediment? 

b. How will the release of toxic materials be mitigated? 

c. Is the release of sediments and toxic materials allowed under the federal Clean 

Water Act? 

4.  The breaching of the Klamath River Dams will remove an important flood control 

system. 

a.  What measures will be taken to prevent flooding on the Klamath River once the 

dams are removed? 

b. What financial provisions will be in place to assist people along the Klamath River 

when their private properties are damaged by flooding? 



5.  The existing dams on the Klamath River release water to aid in the migration of 

spawning salmon and help to prevent disease and parasites from injuring the 

salmon. 

a. What system will be in place to assist migrating salmon after the Klamath River 

Dams are breached? 

b. If the reports of the 1850s military expedition are true, will there be sufficient 

water, and not stagnate pools, to allow for the salmon migration? 

6.  A detailed study, by Eric Logan and David Hankin, in 2005 & 2006 an estimated 8 

million juveniles are released by the Iron Gate Hatchery.  The estimated fish 

returning to spawn is approximately 8 thousand fish. 

a. With the number  of fish released and the low number of fish returning to spawn 

at the Iron Gate Hatchery would indicate that there is a mortality rate that is not 

caused by the conditions in the Klamath River.  Is the mortality rate due to over 

fishing in the Pacific Ocean? 

b. An alternative to dam removal, to increase salmon populations in the Klamath 

River System, would be to put a moratorium on tribal fishing for a period of time 

and see if it helps the number of returning salmon. 

c. When the tsunami destroyed the Japanese Fishing Fleet, in 2011, the fall run of 

spawning fish was high in the fall of 2011.  The fish biologist studying the 

Klamath River that fall, hypothesized, the problem with returning salmon was 

not in the Klamath River System.  The problem was in the over fishing in the 

Pacific Ocean.  This needs to be studied. 

7.  The dams on the Klamath River Hydro Project produce enough electricity for 70,000 

customers.  The power produced it clean, environmentally, compared to 

alternatives. 

a. What are the environmental damages that will result from power production if 

the dams are removed? 

b. How will the power companies mitigate the environmental damages without 

increasing power rates to the consumer? 

8. Federal and State law required both the state and federal government to coordinate 

with local groups; such as county supervisors, school boards, fire districts and 

irrigation districts.  Measure G, which was a local advisory ballot measure, clearly 

showed that approximately 80% of the Siskiyou County Voters wanted the dams left 

in place. The board members were part of the 80% local voters that supported 

leaving the dams in place. 

a.  Why has the coordination process broken down? 

b. The board members have reached out to the government proponents of the 

dam removal project, why have the proponents now responded to these groups? 





February	1,	2017	
	
To:	State	Water	Resources	Control	Board	
							Division	of	Water	Rights,	Water	Quality	Certification	Program	
							Attn:	Mr.	Parker	Thaler	
							PO	Box	2000	
							Sacramento,	CA	95812-2000	
								
Re:	Public	Comments	Supporting	401	Certification	for	Klamath	Dam	Removal	
	
Via	electronic	mail	to	parker.thaler@waterboards.ca.gov	
	
Dear	State	Water	Resources	Control	Board:	
	
I	urge	you	to	grant	a	Clean	Water	Act	Section	401	permit	for	decommissioning	and	
removal	of	Iron	Gate,	Copco	I,	Copco	II	and	J.C.	Boyle	dams	on	the	Klamath	River.		
	
As	you	are	already	well	aware,	construction	and	operation	of	these	dams	represent	
a	grave	environmental	injustice	which	your	agency	has	the	unique	power	to	right.	
Salmon	and	salmon-dependent	communities	cannot	withstand	another	30	or	50	
years	of	river	impoundment.	As	Martin	Luther	King	said,	justice	too	long	delayed	is	
justice	denied.	Don’t	participate	in	a	denial	of	justice.	Instead,	be	champions	of	wild,	
free-flowing	rivers	and	small,	rural	communities	that	subsist	off	them	(like	the	one	I	
live	in!)		
	
Please,	consider	all	the	evidence	already	in	the	record	supporting	dam	removal,	
including	testimony	and	comments	from	the	Karuk,	Yurok	and	Klamath	Tribes,	
Klamath	Riverkeeper,	the	California	and	Oregon	Public	Utility	Commissions,	the	US	
Fish	and	Wildlife	Service,	the	National	Marine	Fisheries	Service,	US	Geological	
Survey,	California	Department	of	Fish	and	Wildlife,	the	Pacific	Coast	Federation	of	
Fishermens’	Associations,	PacifiCorp,	and	many,	many	others.		
	
This	one	action	you	can	take	will	do	more	than	any	other	single	action	to	restore	the	
Klamath	River	ecosystem	and	West	Coast	fisheries,	economies	and	recreational	
opportunities	on	a	landscape	level.	Please	grant	Klamath	dam	removal	a	CWA	
Section	401	permit	so	that	the	Federal	Energy	Regulatory	Commission	can	carefully,	
yet	expeditiously	move	ahead	with	this	action	by	2020.			
	
Thank	you	for	all	you	do	to	protect	and	restore	our	water	resources.		
	
Sincerely,		
	
Erica	Terence	
6304	Butler	Mountain	Road	
Somes	Bar,	CA	95568	
terenski@gmail.com,	(530)509-5041	home	phone,	(530)925-9710	mobile	
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Thaler, Parker@Waterboards

From: Sue Terence <salmonriversilk@gmail.com>
Sent: Tuesday, January 31, 2017 4:25 PM
To: Thaler, Parker@Waterboards
Subject: Klamath Dams Removal comment

Dear Mr. Thaler, 
 
For the past thirty‐eight years I have lived on a tributary of the Klamath River and watched the decline of the salmonids. 
Temperatures that are lethal to juveniles have become commonplace in the summer, and sediment build‐up is endemic. 
The dams have contributed mightily to these problems, and unless removed very soon will cause (if they have not 
already caused)  irreparable harm. (i.e., extinction.) 
 
The fish ladders that were supposed to have been built when the dams were given their fifty year permit were never 
constructed, leaving the fish no access to over two hundred of miles of spawning habitat.  
 
The 50 year permit expired 15 years ago, so there is no legal basis for the operation of the dams at this point. 
 
The toxic build‐up of blue‐green algae in the reservoirs behind the dams is dangerous and unacceptable. 
 
As a Siskiyou County citizen I am adamantly opposed to retaining these dams and in favor of their removal in 2020. 
Therefore I support issuance of a Clean Water Act  Section 401 permit for dam removal (NOT for relicensing.) 
 
I would encourage you to thoroughly consider the volumes of evidence and testimony supporting Klamath dams’ 
removal. As responsible members of the water board charged with protecting water quality,  I cannot fathom that you 
could take any position other than moving forward with the permit for the four dams' removal. 
 
Thank you. 
 
Susan Terence 
January 31, 2017 
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From: Brian Theriot <user@votervoice.net>

Sent: Sunday, January 29, 2017 4:43 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Brian Theriot 
5965 Dunsmuir Ave 
Dunsmuir, CA 96025 
theriot2323@yahoo.com 
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From: Jody Thompson <jody@ttdg.com>

Sent: Friday, January 27, 2017 8:05 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Jody Thompson 
PO Box 610 
San Geronimo, CA 94963 
jody@ttdg.com 
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Thaler, Parker@Waterboards

From: loyalbme4@yahoo.com
Sent: Monday, January 30, 2017 11:18 AM
To: Thaler, Parker@Waterboards
Subject: Public comment for Klamath River water certification

I request that the California State Water Resources Control Board:  
  
(1)  Do NOT issue a water quality certification for the KRRC for the Klamath River!! 
  
(2)  Do NOT incorporate the information from the 2012 joint California and Federal EIR/EIS into the EIR 
currently being developed. The previous EIR/EIS was NOT based on exhaustive studies and did NOT reach 
the correct conclusion.  
       Only five miles of the entire river system, designed to generate data that would best support dam removal, 
was submitted.  
       It was clearly NOT an exhaustive study as the river waters above the dams was NOT studied, nor was the 
water quality entering California from Oregon.   
       A new and complete analysis of the entire river must be performed, including the water management of 
the Trinity River that is diverted into the State Water Project and the central canal as these flow impacts on the 
fish are unknown.  The complete environmental consequences have not been adequately evaluated.   
  
(3) Evaluate ALL scientific data and studies produced BEFORE and since 2012. This will further contradict the 
conclusions of the 2012 EIS/EIR as being inconclusive and prejudicial in nature.    
       This fact is supported by Dr. Paul Houser, the hydro meteorologist, hired to oversee the scientific integrity, 
when he revealed that the study was designed to align with those favoring dam removal. 
       The tribes still gill net across the mouth of the Klamath and this has had an effect on salmon populations. 
  
(4) Fully analyze the environmental and economic impacts of dam removal with respect to the certainty of 
removal ramifications, not just what “might”, “could”, language used in the 2012 EIR/ EIS studies used in 
support of dam removal. 
       The loss of property values is reflected in the declining property taxes, and therefore a loss to Siskiyou 
County Revenue.  The 2012 study only looked at bare land values. They did not go through the process of the 
Record of Decision. Improvements were not considered.   
       The KRRC does not have the funding or a plan for river or reservoir aesthetic restoration.  It would take 
many, many years, if not a lifetime, to return the Klamath River behind the reservoirs to their native beauty. 
       Unless the entire river is studied, all the impacts to fish and birds can’t be know as to the impact. 
       There are Perch behind the dams and if they are released into the lower river, that consequence must be 
considered since they are predatory to Salmon eggs.  This is an ESA impact that has not been studied.  
       The Shasta Native American Tribe, which precedes other Klamath tribes are not a signatory to the KHSA 
and have not been represented. Dam removal will expose sensitive Shasta burial grounds and possibly tribal 
artifacts.  
       As the tribes, downstream from the dams are demanding that their tribal and cultural customs be 
respected, so shall the Shasta Nation be respected. If you engage with some tribal entities without taking into 
consideration all entities and be certain that the interests of all tribes are taken into equal consideration you will 
be acting prejudicially. 
  
There is no possible way that you can base your current study on such flawed analyses such as the 2012 
EIR/EIS study!!  Unless a new, transparent, and complete study of the entire river system is performed, the 
SWRCB cannot make a credible determination concerning water quality!!  
 
Regards, 
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Licia Todhunter  
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From: Tom toretta <tfarms@netxn.com>

Sent: Thursday, January 26, 2017 10:29 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Tom toretta 
13200 San Juan Ave 
Bakersfield, CA 93314 
tfarms@netxn.com 
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From: Robert Torre <r.torre@comcast.net>

Sent: Friday, January 27, 2017 9:56 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Robert Torre 
771 Jean Marie Dr 
Santa Rosa, CA 95403 
r.torre@comcast.net
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From: Joshua Tracy <jgt21@humboldt.edu>

Sent: Friday, January 27, 2017 9:23 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Joshua Tracy 
730 I St Apt 7 
Eureka, CA 95501 
jgt21@humboldt.edu 
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From: daniel trent <daniel.e.trent@gmail.com>

Sent: Thursday, January 26, 2017 5:52 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

daniel trent 
1420 Hidden Mesa View Dr 
El Cajon, CA 92019 
daniel.e.trent@gmail.com 
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From: Steve Tubbs <user@votervoice.net>

Sent: Thursday, January 26, 2017 9:53 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Steve Tubbs 
511 I St 
Petaluma, CA 94952 
stubbs6882@aol.com 
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From: Mark Utter <mdutter@qti.qualcomm.com>

Sent: Thursday, January 26, 2017 5:49 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Mark Utter 
16220 Deer Trail Ct 
San Diego, CA 92127 
mdutter@qti.qualcomm.com 
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From: ray Valencia <proparabellum@gmail.com>

Sent: Friday, January 27, 2017 7:37 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Ray Valencia 
1944 Harriman Ave 
Klamath Falls, OR 97601 
proparabellum@gmail.com 
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From: Ron Van Fleet <Flyrodder7@gmail.com>

Sent: Tuesday, January 31, 2017 12:45 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Ron van Fleet 
31311 L St 
Ocean Park, WA 98640 
Flyrodder7@gmail.com 
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From: Jim Vasquez <vasquez.jim@gmail.com>

Sent: Monday, January 30, 2017 8:56 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Jim Vasquez 
1559 De Leon Way 
Livermore, CA 94550 
vasquez.jim@gmail.com 
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From: Todd Vick <toddvick@hotmail.com>

Sent: Wednesday, January 25, 2017 4:01 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Todd Vick 
701 Sierra St 
Manteca, CA 95336 
toddvick@hotmail.com 
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From: Gary Vonderohe <gvonderohe@hotmail.com>

Sent: Friday, January 27, 2017 8:47 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and salmon.  I may live in Oregon but our ocean sport and commercial 
salmon fisheries depend on salmon produced in the Klamath Basin and other basins in California.  Without salmon from 
Klamath Basin our southern Oregon commercial fleet would be shut out from fishing each year.    

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Gary Vonderohe 
1450 Virginia Ave 
North Bend, OR 97459 
gvonderohe@hotmail.com 



1

From: Yee Vue <user@votervoice.net>

Sent: Friday, January 27, 2017 3:41 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California Sutate Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Yee Vue 
4375 E 14th St 
Long Beach, CA 90804 
yeevue25@yahoo.com 
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From: Thomas Wargo <user@votervoice.net>

Sent: Thursday, January 26, 2017 6:14 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Thomas Wargo 
22400 Skyline Blvd 
La Honda, CA 94020 
tomwargo@yahoo.com 
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From: Wayne Watanabe <waynemwatanabe@gmail.com>

Sent: Thursday, January 26, 2017 5:33 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Wayne Watanabe 
650 Jensen Pl 
Placentia, CA 92870 
waynemwatanabe@gmail.com 
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From: L David Waterbury <davidwinca@hotmail.com>

Sent: Thursday, January 26, 2017 4:52 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

L David Waterbury 
685 Cordilleras Ave 
San Carlos, CA 94070 
davidwinca@hotmail.com 
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From: Dan Watson <dan.watson123@att.net>

Sent: Thursday, January 26, 2017 7:38 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Daniel Watson 
6235 Robertson Ave 
Newark, CA 94560 
dan.watson123@att.net 
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Thaler, Parker@Waterboards

From: iliamna_bernie@reagan.com
Sent: Wednesday, February 01, 2017 2:12 PM
To: Thaler, Parker@Waterboards
Cc: iliamna weisgerber
Subject: Klamath River Dam Removal

  
  
  
Jan 31, 2017 
Reference: Klamath River Dam Removal 
  
Dear Sirs,  
I support the position of No Dam Removal of the four dams on the Klamath River.  
Some of my reasons are as follows.  
Klamath County Commissioners have been elected twice because they strongly 
opposed dam removal. This represents the viewpoints/wishes of the citizens of 
Klamath County. 
Shasta County citizens and County Government has also strongly opposed the dam 
removal as 3 of the dams are in California.  
Dam removal will adversely affect private land values on the current lakes behind 
the dams.  
Dam removal will adversely affect possible food control measures. Both States 
have Green Energy goals (quotas) in place for future energy use.  
Removing existing hydroelectric power that is in place is counter- productive to 
these goals. 
Cost estimates to replace this Green Energy, in the original Agreements, have to 
be a pure guess as no type/place or times are documented.  
The original cost estimate in the Agreements was about 1 Billion dollars. Local 
Representative Walden told them the could not get that package cost through 
Congress. The Agreement writers went back to the drawing board and came back 
with a figure of about ½ Billion dollars. 
This shows there is no credibility to any costs in the documents and is completely 
unacceptable. 
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Cost estimates for dam removal have to be a guess as best and is highly suspect 
and is most likely totally unrealistic and will be low to help sell the removal option. 
Scientific studies, done above Klamath Lake, show salmon have NEVER lived above 
the lake. All references to restoring salmon runs to the Klamath River above the 
Lake are all bogus.  
It is curious this entire boondoggle stated with the Governors of Oregon and 
California telling the owners of the dams they wanted the dams removed! How did 
they insert their influence into a Federal Relicensing proposal? 
Fish ladders are a perfectly acceptable alternative but have been summarily 
rejected by the owner and has never been questioned. 
  
Bernie Weisgerber 
  



1

From: Ryan Willis <user@votervoice.net>

Sent: Monday, January 30, 2017 8:05 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

rw 
6631 SE 85th Ave 
Portland, OR 97266 
ryanpwillis@yahoo.com 



1

From: michael wilson <user@votervoice.net>

Sent: Saturday, January 28, 2017 11:47 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

michael wilson 
812 Pordon Ln 
Healdsburg, CA 95448 
maw6866@yahoo.com 
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From: Tim Wilson <twilson@mbay.net>

Sent: Sunday, January 29, 2017 7:42 AM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Tim Wilson 
PO Box 2291 
Marina, CA 93933 
twilson@mbay.net 
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From: Eric Wiseman <1wisefish@gmail.com>

Sent: Wednesday, January 25, 2017 7:37 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Eric Wiseman 
PO Box 2180 
Weaverville, CA 96093 
1wisefish@gmail.com 
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From: Jami Witherspoon <jamiwitherspoon@gmail.com>

Sent: Thursday, January 26, 2017 4:51 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Jami Witherspoon 
1055 Redbud Dr 
Redding, CA 96001 
jamiwitherspoon@gmail.com 
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From: Edward Wolf, jr <yellowlion@hotmail.com>

Sent: Wednesday, January 25, 2017 5:25 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Edward Wolf 
601 N Grape St 
Medford, OR 97501 
yellowlion@hotmail.com 
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From: Chris Yarnes <chris.yarnes@gmail.com>

Sent: Wednesday, January 25, 2017 6:21 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Chris Yarnes 
213 Creekside Way 
Winters, CA 95694 
chris.yarnes@gmail.com 
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From: Randall Yates <user@votervoice.net>

Sent: Thursday, January 26, 2017 6:00 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Randall Yates 
5300 E El Parque St 
Long Beach, CA 90815 
oyates@verizon.net 
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From: Mark Zemke <user@votervoice.net>

Sent: Friday, January 27, 2017 6:13 PM

To: Thaler, Parker@Waterboards

Subject: IMPORTANT!  Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

We have ONE chance, ONE opportunity to restore the Klamath River system the RIGHT way the FIRST time ... don't 
waste our time nor our money --- DO IT RIGHT -- DO IT TO BENEFIT FISH AND WILDLIFE and let human use be a SECOND 
priority to be considered ONLY after fish and wildlife, specifically WILD STEELHEAD AND WILD SALMON, are PRIORITIZED 
OVER HUMAN USE OF ANY SORT ... 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Mark Zemke, Retired veteran 
258 Palo Alto Ave Apt 3 
Mountain View, CA 94041 
markzemke@yahoo.com 
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From: Robert Zimmerman <zimn2t@gmail.com>

Sent: Thursday, January 26, 2017 7:58 PM

To: Thaler, Parker@Waterboards

Subject: Klamath River – EIR for Water Quality Certification

Dear Division of Water Rights Thaler, 

I am an angler who enjoys fishing for steelhead and values the availability of local salmon. 

I understand the California State Water Resources Control Board is preparing an Environmental Impact Report prior to 
issuing a water quality certification permit for the Federal Energy Regulatory Commission's approval of a decision to 
decommission four dams on the Klamath River. 

I strongly support restoration of the Klamath River and removal of the four dams. The Klamath River is the third most 
productive watershed for salmon and steelhead on the West Coast and this action represents what might be the single 
most important action for fisheries restoration in the country.  

Please help advance this effort by promptly issuing the water quality certification permit for removal of four dams on 
the Klamath River, as provided for in the revised Klamath Hydroelectric Settlement Agreement, so that FERC can act as 
soon as possible to authorize this action.  

Other key points I urge you to consider: 

1. The 2012 joint California and federal EIR/EIS and related documents concluded that dam removal on the
Klamath is in the best interest of the public. The 2012 EIR/EIS was based on an exhaustive set of engineering and
environmental studies, which can be relied upon for your EIR.

2. No scientific analysis since 2012 calls into question the conclusions of the 2012 EIR/EIS.

3. The Water Board should consider the long-term beneficial impacts of dam removal as documented in the
record, not simply the near-term adverse impacts of decommissioning.

As our wild salmon and steelhead runs continue to decline, we must take advantage of every opportunity to rebuild 
them. Removing four old, unproductive dams on the Klamath River is the key to restoring the fabled salmon and 
steelhead fishery. Consistent with the conclusions of the 2012 EIR, and the negotiated settlements on the Klamath, 
please conclude the EIR for water quality certification on this issue as quickly as possible 

Sincerely, 

Robert Zimmerman 
1335 N 3rd Ave 
Sturgeon Bay, WI 54235 
zimn2t@gmail.com 
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State Water Resources Control Board  
Division of Water Rights, Water Quality Certification Program 
Attention: Mr. Parker Thaler 
P.O. Box 2000 
Sacramento, CA 95812-2000 
Delivered by email to: parker.thaler@waterboards.ca.gov 
 
February 1, 2017 
 
RE: Notice of Preparation of an Environmental Impact Report for the Proposed 
Lower Klamath Project License Surrender 
 
Dear Mr Thaler: 
 
Attached is a letter signed from 953 Klamath Riverkeeper supporters as well as 
additional comments from individuals regarding the Water Board’s Notice of Preparation 
of an Environmental Impact Report for the Proposed Lower Klamath Project License 
Surrender. Please include these individual comments into the comment record.  
 

We the undersigned request that the California State Water Resources Control 
Board: 
 
(1) Issue a water quality certification for Klamath River dam removal in time for 
the Federal Energy Regulatory Commission to approve dam removal by 2020. 
 
(2) Incorporate all information from the 2012 joint California and Federal EIR/EIS 
into the EIR currently being developed. The previous EIR/EIS was based on 
exhaustive studies and reached the correct conclusion. 
 
(3) Evaluate scientific data and studies produced since 2012. This will further 
support the conclusions of the 2012 EIS/EIR.  
 
(4) Fully analyze long-term beneficial impacts of dam removal. 

 
Sincerely, 

 
Konrad Fisher, Director



	
 
First Last State Comments 
Tyler Emerson AK  
lynn wilbur AK  
lynn wilbur AK  
lynn wilbur AK  
Carol Brooks AL  
charlotte byrams AL  
Alison Anabal-Walker RN AR  
Kellie Barcelon AZ  
Heather Campbell AZ  
Susie Hoskie AZ  
Dona LaSchiava AZ  
Jamie Lockwood AZ  
John Lovelace AZ We know the damage some dams have done 

to the environment. We also know some 
dams are needed to conserve water, provide 
electricity and flood control. IT appears we 
are talking about dams on the Klamath that 
are not needed. Remove and recover the 
environment. 

Doug Rohn AZ  
Tammy Yazzie AZ  
Mary Abbott CA  
Delia Aceves CA  
Wanda Adams CA  
Alicia Adrian CA  
Gisele Albertine CA  
susan alexander CA  
Carrie Anderson CA  
Gordon Anderson CA  
Paul Andrade CA  
susan andrews CA  
Cathy Anello CA  
John Angus CA  
Peter Aronson CA Flowing water is healthy water. 
Michael Asher CA  
Robert Attebery CA  
Stephanie Aufdermaur CA This dam needs to come down NOW. This 

has taken way too long. Please. 



	
Charlotte August CA Please support the dam removal as soon as 

possible to allow for the recovery of the 
Klamath River in order to avert catastrophic 
damage to the ecosystem and to re-establish 
Salmon habitat. 

Kristine Avila CA  
k b CA  
Chuck Bailey CA  
Deanna Bailey CA  
Nancy Bailey CA  
Ginny Barker CA  
Sheila Barnes CA  
Melanie Barnett CA  
Ted Barone CA The Klamath River dams are not useful to 

agriculture and are severely damaging the 
North Coast salmon fisheries and 
ecosystems. Please move quickly to remove 
them. 

Stephanie Barron CA  
Deborah Baskette CA  
Nicolas Bauer CA It makes sense financially, politicaly, and 

environmentally. 
Madeline Bauman CA Save the Salmon. Everything is connected. 
Sonia Baur CA  
Erin Bayer CA  
Andrew Bear CA  
Stacy Becker CA  
Candice Bell CA  
Leslie Bellas CA  
elisha Belmont CA  
Manuel Belmonte CA  
Destiny Beltran CA  
Greg Bennett CA  
Victoria Bennington CA  
John Bermel CA Initiate a Two State (California&Oregon) 

Agency that will enforce Water Quality in the 
Klamath River- from its origins to the sea. 

Michael Beyer CA  
Lydia Biggs CA  
Petra Bingham CA  



	
Ray Binner CA WE NEED THOSE FISHING JOBS. I DONT 

KNOW WTF YOU WERE THINKING 
KILLING MILLIONS OF SAMON AND THATS 
OK... 

Dustin Bispo CA  
Marianne Bithell CA Please issue this certification so the Yurok 

tribe and other tribes can continue building 
their infrastructure work for their futures. 

Elissa Blair CA  
Rebecca Blanco CA  
Amanda Bloom CA  
Harry Blumenthal CA  
Sharon Bodman CA  
Juliette Bohn CA  
allen bohnert CA  
Elizabeth Bonner CA Water is life 
Heidi Bourne CA  
Joseph & Susan Bower CA  
Donna Boyd CA We are downstream property owners on the 

Klamath River. Dam removal will improve our 
long term water quality! Each year late in the 
summer, we are routinely advised that the 
water isn't safe for us. We are supposed to 
keep our dogs and kids out of the river during 
the hottest months of the year. This is directly 
due to the water temp in the reservoirs. 
Please help us eliminate this annual problem 
by supporting dam removal 

Randall Boyd CA  
Sharon Bradbury CA  
Sarah Brandt CA  
Leslee Bray CA  
John Brennan CA  
jorge briceno CA ecology is a huge issue in california right 

now. The people would love to see a 
comeback of spiecies and rivers that would 
only expand the ability to recreate and the 
love to recreate. This will also bring more 
money to forests as tourism rises to some 
areas that have never been visted before 

C Briggs CA Please allow dam removal. It's the right thing 
to do and it's time has come! 

Carman Broderick CA  
Tiffany Brogdon CA  



	
Allison Bronson CA  
Deborah Brooks CA  
Pamela Brown CA  
William Browning CA  
Jermaine Brubaker CA  
Allegra Brucker CA  
Donna Brucker CA All of the above is so important for a healthy 

river system 
Ellen Bryant CA  
Erin Buchan CA  
Keoki Burbank CA  
Camille Bush CA  
Lisa Butterfield CA  
Kimberly Cabot CA The dam removal benefits fish and humans 

alike, creates jobs and attracts eco-tourism to 
a healthy ecosystem. 

Christina Cafferata CA Please remove the damn! Thank you 
Pamela Cahill CA Its time to get this done. The difference in fish 

populations in the 73yr Ive been here is 
dramatic. The flood control that was promised 
did not happen. The '64 flood is proof. We 
need our salmon back.Now! 

Tim Carlson CA We need to open up this fishery before it is 
too late and ends up like the eel river! 

Brooke Carothers CA Please!!!! 
Sydney Carothers CA  
Shelly Carpenter CA  
Bianca Carroll CA Let our River Flow Free and save her fish 
Dillon Castleton CA  
Patt Causey CA  
Kim Chamberlain CA  
Teri Chanturai CA  
Veronica Chapman CA  
Anita Chapple CA Elwah river restoration......bring it to the 

Klamath. 
Tanya Chapple CA  
Ronnie Chausse CA  
Nat Childs CA  
Michael Christian CA  
Amethyst Cilley CA  



	
Elizabeth Claman CA Un-damming the Klamath will benefit all 

humans and wildlife within the Klamath 
Basin. It is essential to the health of this 
unique ecosystem! 

Jennifer Clatty CA  
mike cleary CA  
Aldonna Cloud CA  
Julie Coar CA  
Paulaanne Coburn CA  
Thomas Cockle CA  
Deborah Cogswell CA  
Corrina Cohen CA  
Joanne Cohn CA  
Lesa Coleman CA  
Kathleen Commins CA Preserve the life cycle of the salmon. 

Preserve the rights of indigenous. 
Suzanne Cook CA  
Fernando Cook-Morales CA Because dam's are Environmental Hazards 

and it damages and obstruct's the Earth's 
natural water cycle !! 

Morgan Corviday CA I fully support dam removal on the Klamath 
River for the ecological health of the 
watershed and in particular the survival of 
salmon and native livelihoods along the river. 

Todd Cory CA please, this was decided on years ago. lets 
not try to reinvent the wheel. the 
documentation on why these dams need to 
be removed is clearly evident already. pp&l 
has been collecting the necessary funds from 
their ca (like me) and or ratepayers for years. 

Todd Cory CA  
Lindsay Corzine CA  
Sunny Cosce CA We need the dams removed for the health of 

the fishery and the river, as well as our way of 
life. Left undone too long, I fear that the 
Trump administration will come up with a way 
to overcome and dismantle all the hard work 
completed by both sides of the issue all in the 
name of profit over knowledge. Please 
support damn removal on the Klamath River 
by 2020! 

Ella Craig CA  
Johanna Creson CA  
Jason Crews CA  
Earl Crosby CA  



	
Mack Cross CA  
Robert Cushman CA  
Rose Dana CA Dam removal is essential for riverine and 

human health. 
patricia daniels CA  
kimble darlington CA  
julia dashe CA Rivers are the life blood of our species. 

Please do all you can to support excellent 
water quality in the Klamath River- and 
remove this dam to improve the long-term 
survival of this crucial natural resource. 
Thank you for your work, JD 

Ellen Davidson CA Let's not risk our water for short term profit for 
a few! 

Annette DAVIS CA For the future of Our People 
Shira Dawson CA  
Cesar De la rosa CA  
Sylvia De Rooy CA  
Larry Dennis CA  
Erin Derden-Little CA  
Patricia Deuter CA  
Timothy Devine CA the science has been clear on this for at least 

20 years. Time to take action. There are 
temporary jobs to be had and salmon and 
steelhead to be saved! Let's move on this 
now. thank you! 

Wilma Dibelka CA  
Margaret Dickinson CA Restoration of the river's health has taken far 

too long already. Remove the dams NOW! so 
the river can be restored to health, and 
salmon and other fish species can begin a 
return to normal, historic levels. 

Amy Diekmeyer CA  
WINCHELL DILLENBECK CA  
Crystal Dobbs CA  
Daniel Doble CA  
Yvonne Doble CA  
Dennis Dougherty CA  
Patricia & Joseph Dougherty CA  
Carla Douglas CA  
Emily Driskill CA  
Iva Dubyak CA  



	
Norman Dyche CA The facts, and answerers are there. why is 

the magical year of 2020 on the board. 
START in 2018 and lets get it moving. Way 
long enough for politicians to act. 

Tayla Ealom CA Please let life flow as it is meant to - both in 
the form of the river and within yourself. The 
decision not to kills more than just you. 

Amy Eberwein CA  
Douglas edwards CA The evidence is in and other communities 

have started benefitting from taking action on 
damn removal. Please act on this for the 
welfare of the present and future generations. 

Kathy Eldredge CA  
Love Electric CA  
Jim Elferdink CA  
Linda Elkins CA  
Livier Enciso CA  
Linda Evans CA  
Julie Evens CA  
Michael Evenson CA  
Douglas Eversole CA  
Rayna Eyster CA  
Elizabeth Eytchison CA  
Yassy Faal CA  
Julia Farnum CA  
Dan Farquhar CA  
Alexander Farrell CA  
Kai Ferrara CA Salinization of soils being watered with 

Klamath water. Native rights to fisheries and 
water quality. 

Sarah Fields CA  
Ann Fiester CA  
Beverly Filip CA  
Alice Finen CA  
Francine Fischl CA  
Kimberly Fiscus CA  
Dylan Fitzwater CA  
Janet Flanagan CA  
Robert Flasher CA  
Teanna Flippo CA  
Richard Flittie CA  
Sara Fogan CA  



	
jennifer fogg CA  
Ida Foo CA  
Jimmy & Susie Foot CA  
Joanne Fornes CA  
Cynthia Forsyth CA  
Suzanne Forsyth CA  
Gary Freedman CA  
Steve Frie CA The dams are all silted up and produce no 

power, they mostly just kill a world-class 
fishery and the hopes and dreams of the 
native people living there. 

Kara Friedhaber CA  
Adam Frohwein CA  
Michael Frost CA Water is life. A Klamath River with toxic algae 

blooms cannot supply fresh drinking water, 
clean ground water, or clean irrigation water. 
Cool freshwater flows keep the ecosystem 
alive. We humans are part of the ecosystem. 
If the salmon die, we die. If the salmon 
flourish, we flourish! Free flowing rivers 
deliver sediment to the ocean. Salmon deliver 
high nitrogen fertilizer to the forest. Salmon 
represent a renewable resource... a 
SUPERFOOD with immense economic value. 
The economic value that can be derived from 
a thriving salmon/steelhead river is immense 
and should not be discounted. The obselete 
dams represent stranded assets, no longer 
providing economic benefit. They have 
outlived their useful life. In 2017, these 
ancient pieces of 20th century grandeur now 
represent the degradation of a part of 
Northern California's heritage, wild Steelhead 
and Chinook salmon. Please 

Corinne Frugoni CA  
Thomas Frye CA Undam the Klam. You only need to look at 

the Rogue River in Oregon to see all the 
positive impacts that a free-flowing river can 
bring to all of us. Lead us into a better world 
in the 21th Century! Thank you. 

Brian Fugler CA  
Michelle Fuller CA  
Marie Garabedian CA  
Betina Garsen CA  



	
cynthia gerard CA You promised us all there would be removal. 

Our water has poisoned us killed our fish, we 
cant take our dogs to the river and all our fish 
are dead,please remove the dams, please i 
beg of you 

Sue Ghilotti CA  
Richard Gienger CA Go ahead on -- the removal process. 
Mariane Gilbert CA It is clear that dam removal is long overdue. 

The native people have managed this river 
basin for eons and kept the river ecology in 
balance. 

Jax Gill CA  
Nancy Gingrich CA  
P. Givins CA  
Kathryn Glaessner CA I am a land owner along the Klamath the 

rivers health is hanging by a thread dam 
removal is essential to prevent the collapse of 
this ecosystem and it needs to happen soon 
this fight has been going for over 20 years 
and the power produced is minimal please 
take the dams out!! 

Larry Glass CA Take down all the dams 
Lin Glen CA  
Regina Glock CA  
Janice Gloe CA  
laura goodwin CA  
Bailey Gordon CA  
iris greenberg-smith CA  
Elizabeth Greene CA  
Christine Griffin CA  
Suzanna Griffin CA  
Laurel Grinnell CA  
Suzanne Guerra CA  
Amy Gustin CA  
Christi Hadley CA  
Deborah Hadley CA Restore the river to its natural state. Leave 

nature alone. 
Barbara Haley CA Please issue a certification 
Sue Hall-Goossen CA  
Randy Hamann CA  
Patricia Hamilton CA  
Mike Hanna CA  
Kathryn Hannay CA  



	
Carla Hara CA  
Wendy Harden CA  
Joy Hardin CA  
Teresa Hardy CA  
Celia Haro CA  
Forest Harpham CA  
Jennifer Harris CA  
Ronald Hart CA  
Ronald Hart CA  
Catlin Harvey CA The time is now, lets get this done! 
Tim Haskett CA Salmon and people who depend upon the 

river flowing as it should need this done. 
Ellyn Henderson CA  
Laura Hennings CA  
Margaret and 
Charles 

Herbelin CA  

cheryl higgins CA  
Connie Hill CA  
Sue Hilton CA  
Tom Hinz CA  
Jessica Hobba CA  
Susan Hobbs CA  
Matthew Hoffman CA  
Patricia Holcomb CA  
Nicole Holland CA  
Charles Horn CA  
Cheri Howard CA  
Sarah Hugdahl CA  
Laura Hughes CA  
ann hunt CA  
steve huntley CA  
Susan Hutchinson CA  
David Hyde CA  
Nancy Ihara CA  
Leroy Ikerd CA  
Rita Jacinto CA  
Robert Jackson CA Salmon runs provide healthy protein to our 

nation 
verla Jackson-Robbins CA  
Robert Jamgochian CA  



	
Alissa Johnson CA  
Michael Johnson CA  
Montanna Jones CA This project includes many hours of volunteer 

work from community members. You owe 
them timely resolution for this project. Our 
fish need the protection. 

Eugene Kaczmarek CA  
Patricia Kanzler CA  
kelly karaba CA  
Lyla Karolczuk CA  
Jonathan Kastin CA  
Tracy Katelman CA This project is being watched by communities 

throughout the world in terms of restoring 
rivers. Make California proud! 

Lincoln Kaye CA Long overdue. Now, more than ever, state 
level action on environmental issues is 
crucial. 

Marria Kee CA  
Laura Keenados CA  
Robert Kehrig CA  
Heidi Keller CA  
Mark Kennedy CA It is time to improve the health of the Klamath 

River and all those that rely on it by removing 
the dams. 

Lawrence Kenney CA  
Mandi Kindred CA  
Nancy E King CA  
Linda Kjesbu CA I have been a Humboldt resident for just a 

little over 24 years, and have watched the 
evolution of this issue through Mike 
Thompson leaving 10,000 dead salmon on 
the Capitol steps to draw attention to the 
issue of bringing the Klamath back to its 
(necessary for survival of salmon) healthy 
state. I therefore, support the Klamath dam 
removal. 

Carolyn Knoll CA  
Carolyn Knoll CA  
Caroline Koch CA  
Karl Koessel CA  
Jessica Komaromy CA  
Daniel Krall CA  
Rachel Krasner CA  
Linda Kutil CA  



	
Cynthia Kuttner CA Water is Life. Set it free. 
Nancy Kuykendall CA  
Rebecca Lacasse CA  
Zoe Lacoco CA  
Donna LaGraffe CA  
Denice LaGrassa CA When humans interfere with the natural ebb 

and flo of the environment, we've destined all 
mankind to destruction. 

Jennifer Lance CA  
Marilyn Lang CA  
J Lasahn CA  
Brian Lavelle CA  
Stephen Laviletta CA  
Bruce Lazar CA  
Michael Le CA The Klamath is an amazing river that needs 

to be protected and restored. When I lived in 
Orange County I couldn't understand why 
those Northern California Hippies wanted to 
keep their water so bad. Didn't they realized 
we needed green lawns? I'm not joking, this 
was my real perspective. The Klamath means 
so much to citizens, tribal members, 
Humboldt State Students, and visitors from all 
over. Please help to remove the dams and 
restore this mighty river. Best, Mike  

Seabrook Leaf CA  
Jon Lee CA  
Trisha Lee CA How many letters to we have to write? How 

many petitions do we have to sign, and what 
more has to happen? 

Roslyn Lehman CA  
Adina Leone CA  
Susan Leskiw CA  
Amber Lewis CA  
Jason Lewis CA This decision is one that not only is a long 

time in its making but..it's been made. Please 
allow the decisions made by those most 
invested in this issue to be fulfilled. 

Zak Lieby CA  
Ann Lindsay CA  
Elliott Linn CA Please do the right thing for a change and 

protect our future and not just agribusiness, if 
you can. Thanks 

Judith Little CA  



	
John Livingston CA The fish and the County will be much better 

off with the dams removed. 
George Lloyd CA  
Hailee Lollar CA  
Christine Long CA  
Pastor Lopez CA Please help, with this worthy cause. 

California was once ,truly a paradise. 
austen lorenz CA  
Carol Lowe CA Don't fool with Mother Nature! You'd think we 

would learn by our past mistakes. When 
something has been proven to be a mistake, 
and there is a way to correct it, then correct it! 

Jim Lozano CA Let the Klamath flow. 
Sara Lucarelli CA Nothing is more important than clean and 

protected natural resources 
John Ludington CA  
Kitty Lynch CA  
Michelle MacKenzie CA  
Ashton Maggetti CA  
Maya Makino CA  
sacha marini CA  
Jennifer Markman CA  
Tony Marks-Block CA  
Chris Martell CA Free the River and Salmon into natural 

sustainable health for a long term viable 
investment in holistic natural operating 
systems that are better for all of us. Thank 
you! 

Melissa Martin CA  
Tracy Martin CA  
Bec Massell CA  
Pamela Mattz CA  
KAREN MAYER CA Natural water flows must be restored for so 

many ecological health reasons! 
Larry Mayfield CA  
Susan McCarthy CA This would be a great time for governmental 

efficiency and clarity. 
Kate Mcclain CA  
sandra mccolley CA  
Robert McCombs CA  
Bob McConachie CA  
Maureen McCready CA  



	
Don McEnhill CA It's the only way to fulfill your mandate and 

meet water quality standards for fish and 
people - time is now! 

C McFarland CA  
Richard McFarland CA The dams are private property. Let the 

owners remove them! 
Mashaw McGuinnis CA  
Juanita Mckinnon CA This river is the lifeline to our people and 

community, without it and the sustanance it 
provides, we would cease to exist as a 
people. 

Angela McLaughlin CA Save the salmon and coast line...please 
undam the Klamath!! 

Alicia McQuillen CA  
Alicia McQuillen CA  
Melissa Medina CA  
Loi Medvin CA  
Joyce Meier CA  
Janine Melzer CA  
Pam Mendelsohn CA  
Lindsay Merryman CA It would be a rare and historic example of 

western salmon restoration to see 
improvements in this endangered population 
after dam removal and the opening of 
uptstream spawning grounds. 

Colette Metz CA  
Sa Meyers CA  
David Mierkey CA  
Kathleen Miller CA Overdue. 
Ken Miller CA  
Shannon Mondor CA  
Carol Mone CA  
Marie Monrad CA  
Christopher Monreal CA  
Martin Monroe CA What are you waiting for? Bring Em down! 
Greta Montagne CA Save the Salmon before it's too late! 
Melissa Moore CA  
Patricia Morey CA  
Linda Morgan CA  
Nicole Morgan CA  
Dr. Mariel Morison CA It is time. 
Emily Morris CA  
Linda Mortenson CA  



	
Greg Movsesyan CA  
Megan Mucioki CA Dam removal will help river dependent 

traditional foods consumed by local tribes to 
replenish without toxic waters and high 
summer temperatures killing them. 

Robert Mulready CA  
Barbara Mumby CA  
Jean Munsee CA  
Mike Napolitano CA  
Daniel Nelson CA  
Daniel Nelson CA Please remove the dams free the river 
Daniel Nelson CA  
Daniel Nelson CA The dams do nothing but block the river from 

thousands of fish, during summer months the 
reservoirs hold toxic bacteria, please remove 
the dams! !!! 

Rachel Neumann CA please no more delays. Issue the reports. We 
need the dam removed now-for all our health 
and long term survival. The time is now. 

Donald Nielsen CA  
Val Nordeman CA  
Carolyn Norr CA I am a parent and am asking this to protect 

my kids future environment! 
Sherri Norris CA  
Sherri Norris CA  
Sherri Norris CA  
Rosa Novak CA I have family who live and run two local 

organic California farms and nurseries on 
either side of the Klamath river. In support of 
their quality of life and the health of the 
surrounding ecosystem on the Klamath I 
hope the water board will allow the dam to be 
removed. 

Ed Nute CA There will be many beneficial impacts once 
these dams have been removed including 
flyfishing and rafting.as well as a greatly 
improved downstream fishery. 

Chris O'Keefe CA  
Julie O'Rielly CA  
Jean Okamura CA  
Laureen Oliveira CA  
Adel Olvera CA  
Elaina ORourke CA  



	
Jody Otolski CA  
Noemi Pacheco CA  
Marilyn Page CA  
Will Palmer CA It's time to move into the 21st century. 

Accommodate renewables. 
Walter Paniak CA  
Keith Parker CA As a Fish Biologist and Yurok tribal member, I 

have a vested interest in the Klamath River 
dam removal project for the repatriation of 
hundreds of miles of anadromous fish 
spawning grounds, habitat restoration, a free 
flowing river free of toxic blue-green algae 
blooms which currently require health 
quarantines each summer, reduced methane 
gas releases from Klamath reservoirs which 
is 35 times higher heat-trapping gas than 
CO2 affecting climate change, sufficient flows 
to lower the water temperature to prevent a 
repeat of the nation’s largest adult salmon 
fish kill in 2002, and the stoppage of 
destructive logging practices which destroys 
both aquatic and terrestrial wildlife habitat. 
Facilitating these tasks will significantly 
increase fish and wildlife populations as 
anadromous fish contribute essential biomass 
of marine-derived nutrients and organic 
matter to the food web of oligotrophic streams 
from carcass decomposition. The nutrients 
are an important food source for bear, blue 
heron, mink, fishers, river otters, hawks, 
eagles, osprey, cutthroat trout, rainbow trout, 
salmon smolts, mergansers, kingfishers, 
seagulls, terns, along with increased riparian 
plant growth which increases herbivorous 
food supply, macroinvertebrate and terrestrial 
insect habitat. Marine derived phosphorus 
has also been isolated in Redwood and other 
trees of the Pacific Northwest. In essence, 
upriver forests are made of fish. 

Mara Parker CA  
Megan Parker CA  
Pamela Parsons CA  
Jason Patton CA thanks for your support! 
MaryAnne Paul CA  



	
Jean Paulson CA In the time of global warming, with the images 

of the great fish kill still too fresh in our minds, 
we need to be ever more mindful of the 
human action on the natural world. we need 
these dams to be removed! 

Ted Pease CA These dams have strangled the Klamath for 
decades, destroying salmon stocks, scarring 
the landscape and infringing on native 
people's tradition culture and rights. Mr. 
Water Resources Control Board, tear down 
these walls! 

Ralph Penfield CA  
Bella Peralta CA The Klamath river is a vital water source for a 

wide variety of life, with plenty to share, if 
allowed to be in its naturally intended state 
without mans intervention to dam it, all will be 
well! 

Benjamin Perone CA  
Claire Perricelli CA  
Tom Peters CA As a FORMER commercial salmon 

fisherman, I say it is time to get these 
antiquated dams out of the river and let it 
return to good health. 

Davin Peterson CA  
Vanessa Peterson CA Let nature thrive! 
Adam Pickett CA  
Susan Piercy CA  
william piercy CA  
Paul Pitino CA  
nicole planchon CA  
Laura Porter CA  
Quinlan Porter CA  
JAcob Pounds CA The Klamath dams contribute to a 

preventable, but egregious water quality 
issues and toxic cyanobacteria blooms. The 
dams need to be removed as soon as 
possible to correct these issues. 

Charles Powell CA  
Lauren Preston CA  
Mark Pringle CA  
Peggy Pryor CA  
Karuna Purcell CA  
April Quigley CA  
Dana Quillman CA  



	
Holly Quinn CA I am convinced these dams must be removed 

for the health of the river, its populations 
(specifically salmon, but all animal and plant 
life dependent on it which it should be able to 
sustain - not foreign), and the human 
communities, i.e., First Nations, dependent 
on it for their ongoing cultural and spiritual 
lives. Thank you, 

leslie quinn CA  
Rudy Ramp CA  
Rudy Ramp CA  
Joshua Ramsey CA  
Rosa Rashall CA  
Debie Rasmussen CA  
Charles Ray CA  
Terry Raymer CA I care for Yurok, Hoopa and other American 

Indian people at United Indian Health 
Services. Having local stocks of their 
traditional food is key to the return of their 
good health. thank you. 

Catherine Recinos CA  
Kelsey Reedy CA  
lise rehbock CA  
Jane Reid CA  
Angela Rex CA  
Rebeka Reyes CA  
rachel Rhinehart CA  
Laurie Ricahrdson CA  
Paul Richards CA  
Miles Richardson CA  
Trisha Ridenour CA  
fred rinne CA  
Sharon Ritsch CA  
Alex Robbi CA The Klamath rivers water quality is terrible. 

We see many dead and sick fish every 
summer and can not let our children swim on 
our own beach. The dams must come down! 
Thank you! 

Pauli and Michael Robinson CA  
Rod Rochambeau CA  
maureen roche CA Begone Damn 
Reina Rogers CA  
David S. Rose CA  



	
Doug Rose CA time to help our future generations. 
Patti Rose CA  
Mary Lynn Rounds CA Water is our most precious resource, and we 

cannot allow dams to interfere with river 
ecosystems. 

Erin Rowe CA  
Annalisa Rush CA  
Karen Rusiniak CA  
Robert Rust CA  
Lynn Ryan CA I have been writing and attending hearings for 

15 plus years working toward Klamath dam 
removal. This work continues. For the water 
and fish,  

Tim Ryan CA  
Amber Ryno CA  
Rick S CA  
Steph S CA  
Richard Salzman CA  
Marco Sanchez CA  
Marco Sanchez CA  
Polly Savoie CA  
John Schaefer CA  
Kay Schaser CA  
Kay Schaser CA  
NOah Schillo CA  
Nancy Schimmel CA For flood control, we need the small dams the 

beavers build, not the big ones made by 
humans. 

Claudia Schimmer CA It is the right thing to do! 
Buffie Schmidt CA  
Steve Schramm CA  
Judy Schriebman CA These dams are no longer functioning 

effectively--EXCEPT as keeping fish from 
upper reaches. We need free flowing Klamath 
for salmon, fisheries, and health of the lower 
reach. It is time to remove these dams. Thank 
you. 

Greg And Laurie Schwaller CA  
Meredith Seawell CA  
Azra Sehic CA  
Raquel Selcer CA  
Patrice Sena CA  
Linda Serrato CA  



	
Margaret Shaffer CA  
Linda Shapeero CA  
Leslie Shapiro CA Please protect our waterway and remove the 

dams on the Klamath River. Thank you 
Katherine Sharp CA  
Chip Sharpe CA  
Corinne Shea CA  
elaine shelley CA  
Therese Shere CA  
Deva Sherman CA Tear the damn things down! 
Beth Shipley CA  
Emily Siegel CA  
Dana Silvernale CA  
Suzanne Simpson CA  
Terry Slack CA  
Harold Sloane CA  
Charles Smith CA  
Josine Smits CA Please restore the free-flowing river and help 

to bring back the salmon. 
Barbara Snell CA  
Donald Snow CA  
Monique Sonoquie CA  
Richard Spicer CA  
Katie Stalker CA Save the salmon! 
Melissa Stansberry CA  
ken stanton CA  
Linda Stanton CA  
Melinda Stearns CA  
Barrie Stebbings CA  
Earl Steen CA  
Kurt Stegen CA  
Nancy Stevens CA  
Atta Stevenson CA Beneficial uses must include EIS/EUR Tribal 

traditional fishing rights. Scientific water 
quality and quantity is mandatory for habitat 
survival. I support dam removal. 

Erin Stevenson CA If we don't act now to remove the dams, it will 
never happen and the salmon ppulation will 
suffer irreverable damage and that is one 
legacy that is worth protecting-and we have 
to act now. There is no 'later'. This is later 
and this IS the TIME TO ACT. REMOVE THE 



	
DAMS. 

John Stewart CA  
Jeff Stone CA  
Sara Sunstein CA  
Anne Szostek CA  
judith Talaugon CA  
Bari Talley CA Super important to get this done without 

delay. 
Kristopher Tamburello CA  
Jennifer Taylor CA The science is there, the agreement is 

signed, please honor this process. 
Monica Taylor CA  
Susan Terence CA  
Ken Terrill CA  
Tiffany Theden CA  
Franklin Thom CA For the sake of the natural resources; that the 

habitat return too it's original river flow. Plant 
life needs clean water. Our tribal ceremonies 
rely on the rivers clean flow... 

Sandra Thomas CA  
Ann Thompson CA  
Ronald Thompson CA The salmon used to run in the hundreds of 

thousands. The birds at Klamath Lake blotted 
out the sky for long periods of time. The 
Indians were managing thing. Then the White 
Man thought he could do better. 

Johannes Thrul CA  
Stephanie Tidwell CA  
Kathleen Tillinghast CA  
Julie Timmons CA  
Holly Tomatis CA  
Holly Tomatis CA  
Monica Tonty CA  
Maxine Torres CA  
Mike and Nancy Tout CA  
Lisa Townsend-Schmitt CA Save our Salmon! 
Gene R. Trapp & Jo Ellen 

Ryan 
CA  



	
connie turgon CA  
Zachary Turner CA Thank you for recognizing these dams have 

had their day. They've done their damage far 
too long. They need to go. 

Brendan Twieg CA  
Samuel TwoBears CA  
Joe Tyburczy CA This is a historic opportunity to restore 

salmon access to a healthy major river 
system while removing dams that longer 
provide any significant benefits. 

Jacqueline Van Der Hout CA  
Michael Van Devender CA  
Cyn Van Fleet CA  
Robert Van Fleet CA  
Melissa Van Scoyoc CA  
Lee Vandeveer CA  
Julie VanTilburg CA  
Irene Vasquez CA  
Mary Vedovi CA Water, as we have learned these past few 

drought years, is our greatest resource. 
Please do all you can to protect our precious 
water resources. Healthy ecosystem means 
healthy humans.Please remove the dam. 

Jean Vengua CA Please join the growing movement to 
decommission American dams, and save our 
water resources. 

Megan Vierra CA  
Kristin Vogel CA The Klamath can perform its myriad services 

to a greater number of living things only if the 
dam is removed. 

Jennifer W CA  
Severin Walston CA  
Pam Ward CA  
Jeff Wasielewski CA  
Rebecca Waters CA  
Virginia Waters CA  
Harriet Watson CA  
Jonathan Weber CA It is time now to do these actions to open up 

the Klamath River to natural flow rates for all 
fish and wildlife. 

Sandy Webster CA  
Debbi Weiler CA  
Michael Welch CA  
Daniel White CA Take out those dams! 



	
Edward White CA  
Laura White CA  
MANI WHITE CA  
Carlotta Whitecrane CA My family lives near the river and we eat the 

salmon and eels from the Klamath. Dams 
have heated water temperatures and created 
toxic algae blooms that threaten our lives and 
subsistence diets. The health of the river and 
all life around it is more important than 
recreation, lake front views, and fear of 
sediment. We cannot eat those things. 

Carol Wiebe CA Water is life! We have to stop poisoning it 
with chemicals and ag.runoff 

Chris Willis CA  
karen wilson CA Incorporate the scientific basis already set 

and move forward to soon un-dam the 
Klamath! 

Jan Windz CA  
Lynn Wolf CA  
Kathleen Wolfberg CA  
Paul Wolfberg CA  
Marcia Wolhandler CA  
Cheryl Wood CA  
Leslie Wood CA  
Linda Woodward CA  
Lupine Wread CA  
Alfreda Wright CA  
R Y CA The Water Board has an obligation to follow 

through with documented, pier-reviewed 
science in not obstructing Klamath Damn 
removal. Please do your damn job and fulfill 
your mandate. 

Heidi Young CA  
Rebecca Younger CA  
Rebecca Younger CA  
Ron Zemel CA  
Gretchen Ziegler CA Please support our fragile and crumbling 

ecosystem before it is too late. 
Joel Ziegler CA These dams need to be removed and 

Riparian vegetation re-established along the 
river course for the benefit of aquatic life. 

George Zimninsky CA  
Leslie Zondervan-Droz CA  



	
Jessica Black CO  
JoAnne Carlson CO Water needs to be cared for and protected 

everywhere...it affects us all & remains a part 
of the ecosystem forever! 

Susan Kraft CO  
Margaret Ludlow CO  
Donald Wharton CO  
Joan Bennett DE  
Lynda Constable FL  
C Day FL  
Oleg Finodeyev FL  
MAGALI FREDERIC FL  
david gonzalez FL  
Gail Knight FL  
Paul McPhee FL  
Casey Muhs FL Protect the nation's water, please!!! 
Mickelle Riley FL  
Cee Roth FL  
Allie Tennant FL  
Doug Mishler GA  
Janean Murdock GA  
Scott Jarvis HI  
James Long HI  
Wandalea Walker HI  
Jennifer Kellogg IA  
Joella Steffenson IA  
Solo Greene ID  
cheryl henley IL  
Jill Koch IL  
Caitlin Divine IN  
Ande Kobek IN The time is now to do what is right. 
brad higgs KS  
Paul Cameron MA  
Claire McCoy MA  
Karen McClaskey MD  
J. Sherfey MD  
Sarah Filer MI  
Margaret Green MI  
Luan Marks MI  
Luan Marks MI  



	
Suzanne Neefus MI  
Mandy Powell MN  
Donald Kalleck MO  
Mark Rutherford MO  
Jim Davis MT  
Kristin Freeman MT  
Kristin Freeman MT  
lois redelk MT  
Cassandra Schafer ND  
Barbara Bailey NE  
mary raine NH  
DONALD C BECK NJ CA. ST WATER CONTROL BOARD- STICK 

TO YOUR GUNS, DON 
Logan LaVail NJ  
Brian Reynolds NJ  
Carolyn Serebreny NJ  
Ed Somers jr NJ You must get rid of this dam.our eco system 

is a delicate thing and it's being destroyed all 
over the country assive salmon kills are a 
massive blow to our delicate ecosystem 
please remember every species has its place 
and purpose in our world,you destroy one you 
cause a domino affect witch eventually leads 
back to us.!!!!! 

Galaxy Dancer NM  
Phillip Hayes NM  
Martha Johnson NM  
Arlo Starr NM  
Luke Frey NV  
Jackie Mix NV The full impact of this dam is so enormous 

the impact is still being felt at each tribal 
village clear to the ocean. 

Nicole Stephens NV  
Melvin Walter NV  
Susan Breloff NY  
Benjamin Dakota NY  
Joe Ellrott NY  
Michelle Hayward NY  
Louisa J NY  
Laura King NY Save the salmon! 
Elizabeth Kocher NY  
Ruth Lanton NY  



	
Dawne Santopietro NY  
Richard Stout NY  
Tami Swartz NY  
Elizabeth Watts NY  
Miklos Bosarge OH  
jeffery eaton OH  
mitzi frank OH  
Kathy Jacobson OH  
Lydia Garvey OK  
Kemberlee Starritt OK  
Kevin Vue OK  
Kevin Vue OK  
Paul Alexander OR  
Tamara Alexander OR  
Carol Ampel OR  
donna anderson OR  
Michele Antico OR  
Tana Atchley OR  
Ranie Baker OR  
Doug Barrett OR Please keep our water clean! Thank You, 

Doug 
Darcy Belshaw OR  
Carol Bennett OR  
Rae Benson Jr OR  
carolyn blackmon OR it is past time to remove the dams 
Pat Bognar OR  
Ashley Bowers OR  
Tod Boyer OR  
John Brinkley OR  
Jerome Brown OR  
Elizabeth Buitron OR  
Patricia Burke OR  
Kristiana Burrow OR  
Paula Campbell OR  
Alex Cano OR  
Henry Carlile OR  
Elissa Carlson OR  
Marsha Carrino OR  
Sheri Chenoweth OR  



	
Paul Cienfuegos OR It's absolutely urgent that you not allow the 

salmon run on this river to become any more 
endangered than it already is. Take that 
damn dam down before it's too late! Thank 
you. 

ben cochran OR It no longer serves a purpose that is greater 
than the lose of habitat 

Mary Cody OR  
Anessa Connor OR Bless our SACRED WATERS! 

SUSTAINABLY! 
jonnel covault OR As a former homeowner on Copco "Lake" I 

can attest to the foul water behind the dam. 
All the manure run off into the lake combined 
with stagnation was/is truly disgusting. Free 
the Klamath and it's beautiful salmon. 

l d OR  
Jennifer Dadigan OR  
Rachael Daniel OR  
kim day OR We need to recognize that the reason the 

mother nature had spent so much time 
designing water systems globally. It had 
sustainability, naturally it was 'managed 
'naturally. Now what we really need to 
manage our population. Admit we made 
mistakes over managing the Klamath River 
and other water systems and let them recover 
and restore the biodiversity and water tables 
so we all can survive. 

mark day OR  
Lacey Decker OR  
Tom Derry OR  
Lee DeVeau OR  
Michael Dotson OR  
Deborah Einbender OR  
Charles Erdman OR  
Joanne Feinberg OR  
Jennifer Forbes OR  
Michelle Foster OR  
Irene Francis OR We are familiar with the Elwah River 

Restoration and Dam removal. Also the 
Nisqually Wildlife Refuge and the removal of 
the Brown Farm Dike in Washington State. 
These projects both show the wonder of dam 
removal. We hope you continue on the path 
to long term water quality in the Klamath 



	
River. Sincerely John & Irene Francis 

Alessandro Freddi OR  
Andrew Fuller OR  
Ray Galbavy OR Do it as soon as possible. The last word has 

been said! 
Jennifer Garcia OR  
Lauren Gill OR  
Anne Golden OR It's time to follow through with the 

commitment to and by the owners of the 
dams on the Klamath river to begin the 
process of removing the dams straight away. 

Juliet Grable OR  
Keri Green OR  
Lacie Greenig OR  
Amber H. OR  
Kevin Hamilton OR  
Joshua Hanna OR Please don't allow corporations to destroy our 

planet and enviornment, our greatest 
resource is the health and integrity of our 
water and our planet. 

Jenifer Hayes OR  
Allene Hebert OR  
Karen Hefner OR  
Mark Hereford OR  
Rachel Hess OR  
Jessica Hewlett OR  
Phillip Hext OR  
Todd Hildebrandt OR  
marla Hillman OR please....... 
Patricia Hine OR  
Ray Hockaday OR  
Terri Horn OR  
Peter Howland OR  
Matthew Hunter OR  
Marianne Itkin OR  
Rebecca Jacobsen OR  
Kelly Jacobson OR  



	
Leigh Anne Jasheway OR  
Lois Jean OR  
ophoff joel OR  
Kaetlin Kennedy OR  
Bernadette Kero OR  
Nicole Kittersong OR  
Kim Klein OR  
Gregg Kleiner OR  
Brenda Kluhsman OR  
Kenneth Knight OR As a Klamath Tribal member and property 

owner on the Williamson river the loss of 
salmon and steel-head was/is devastating. 
On my property is a ancient fish weir that was 
used to trap the now missing fish. Please 
unblock the Klamath River and allow nature 
to again flourish. Thank You, Kenny Knight 

Cynthia Laughery OR  
Nicole Lawless OR  
Laura Lawver OR  
Casey Lay OR  
Anita Lemke OR  
Judith Lienhard OR  
Rachel Lileet-Foley OR  
Jim Lockhart OR  
Wisteria Loeffler OR  
Dwight Long OR  
Genevieve Long OR This will improve long-term water quality in 

this valuable river for California. We respect 
California as a global leader in sustainable 
environmental change. Thank you! 

Paula Long OR  
Nicole Lorsong OR  
Leslie Lowe OR There really isn't another choice at this late 

date. 
Nancy Lyles OR  
Nancy Lyles OR  
Nancy Lyles OR  
Ericka Macy-Gustafson OR  
Laura Madeline OR free the water and heal this earth!! 



	
Liza Maltsberger OR Now more than ever, each individual and 

each local or specialized agency needs to 
take care to be sure their neck of the natural 
woods is well-stewarded. Please incorporate 
the exhaustive research done in the 2012 
EIR/EIS, and please incorporate all the 
research done since then that points toward 
dam removal on the Klamath being the right 
thing to do for long term water quality. Thank 
you. 

lydia mancilla OR  
Bill Marlett OR  
Brooke Marmolejo OR  
Art Martin OR  
Michael Mayne OR We should be moving toward tourism jobs. 

Dam removal will attract hikers,guides,and 
outdoorsmen. 

anne mcavoy OR  
Nancy McClain OR A healthy river system will help with tourism. 

Just look north to the rogue river and see how 
it is thriving. The dam removal will assist in 
bringing $$$$ back into a depressed 
community. 

Melanie McCloskey OR  
Lou Mcdonald OR  
Kelly Mcneil OR I've seen first hand how a river blossoms 

after being undammed. It's a beautiful thing 
for wild life 

charles otter mcsweeney OR  
Jackson Meadows OR  
paul merz OR It's the right thing to do for the environment 

and the human population. 
Dax Messett OR Free this river! 
Gregory Monahan OR  
Matt Moreland OR Please remove these outdated non-

sustainable torture devices 
Julaine Morley OR  
Robert Mumby OR  
Kenneth Nakazawa OR  
John Nettleton OR  
Mark Newberger OR  
dena nickell OR  



	
Kari Nordgaard OR Dam removal is the single biggest restoration 

and human rights opportunity of our time. 
This is such a win win for our state and our 
nation. Thank you for your work. 

Ciry Null OR  
Hugh Null OR Native salmon are worth saving. 
Helen Nutt OR  
Bridget O'Connor OR  
Dove Oldham OR  
Heidi Oregon OR  
Christina Pasillas OR  
Cynthia Peachey OR  
Eric Peterson OR  
Elaine Phillips OR  
Angela Pittaluga OR  
Barbara Poulsen OR  
Kyle Pritchard OR  
Kate Proctor OR  
Amber Rau OR  
James Reid OR  
Chris Rempel OR  
Kristina Ribeiro OR  
justin riede OR  
Derrick Roffman OR  
Jeanette Rutherford OR A multi-interest group concluded dam 

removal to be the best solution - let's just get 
on with it!! 

Lucy Ryan OR  
Lucy Ryan OR  
aurora Sancoy OR  
Shantara Sandberg OR  
Jason Sanger OR  
Carrie Sanneman OR  
Kim Savage OR  
George Sexton OR  
Cecile Shohet OR  
Denise Sims OR  
Imants Slegelis OR  
Sara Smith OR  
Stacy Smith OR  
Dennis Specht OR Thank YOU for assisting in this Dam removal 



	
process! 

Connie Stringer OR  
Jasmine Stuverud OR  
Diane Taudvin OR Our fish, our ecosystems need to be restored 

to health. The protects the water as well as 
wildlife and humans. 

Norma Jean Taylor OR  
Charles Thomas OR  
james thompson OR  
Arthur Ticknor OR  
Sarah Tiller-Holman OR  
Julie VandenBerg OR  
Hilary Vander Veer OR  
Myra Villella OR Please support Dam Removal on the Klamath 

River. Fish need water, people need water. 
Thank you. 

Dale Visinaiz OR  
sara vitagliano OR  
Janet Voorhies OR  
Susan Waggoner OR Please do the right thing for nature. 
Scott Wagner OR  
Susan waterman OR  
kayte wehinger OR For all fish and wildlife and people, it is vital 

for rivers to flow freely to maximize there full 
potential. 

Courtney Weiler OR  
Dave Willis OR  
John Wilson Wilson OR  
Roberta Wong OR  
John Wood OR The dams should come out. 
ashley wright OR Let the Salmon run <3 
becca wynne OR  
Daphne Wysham OR  
Sage Zanth OR  
Lucas zeeberg OR  
Peg Pennington PA  
Fred Stevens PA  
Cheryl Woodford PA  
Diana Fox RI The Klamath is such an important river. The 

dam is no longer necessary. Undaminf will 
restore the river to health and surrounding 
ecosystem. 



	
Scott Crutcher SC  
Brennon Murdock SD Give nature back 
Richard Gillaspie TN  
Pam Tate TN  
Debra Atlas TX  
Barry Madison TX  
Terri Walsh TX  
Chris Ackerson UT  
Pattie Hyde VA  
Tanya Roland VA  
Shelinda Quinland VI  
Thea Appleton WA  
April Atwood WA  
William Baumgartner WA I have been regular visitor to the Klamath 

region for 30 years now. It is among the most 
important ecosystems on earth. Maintaining 
it's natural functionality is important to all 
humans. 

Megan Bloom WA  
Wendy Bloom WA  
Paul Brown WA  
M J Caputo WA  
Sandra Dojcinovic WA  
Eve Marie Eells WA  
Maggie Everett WA  
Susan Fox WA  
Elizabeth Hickman WA  
Shane Ho WA  
Jessica Jiang WA  
Mark Kacmarcik WA Please remove these obsolete dams, restore 

wild salmon runs, respect indigenous 
peoples' rights, work with landowners, and 
welcome the improved recreation and tourism 
economy. Moving forward, mark 

Joel Kawahara WA  
Kate Lancour WA  
John Leary WA  
Kim McCary WA  
James Mulcare WA  
Gabriel Newton WA  
Ron Park WA  



	
Cris Pemberton WA  
Joan Peter WA  
Leaanne Peterson WA  
Rose Schwabe WA  
RoxAnne Simon WA  
Madeleine Sosin-Rocha WA  
Pat Spray WA Bring back the salmon by making the 

Klamath River free again. The future is at 
stake. The river can heal itself without the 
dam there. 

Donna Starnes WA  
Ilysea Sunderman WA  
Maury Vezzolini WA  
Micah Wait WA  
Rachelle Walters WA  
Marco Garza WI  
Monalisa Langner WI  
Hilda J Richey WI  
Sally Wise WI  
Sidney Bailey WY  
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