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Presenter
Presentation Notes
- Team Econ; Cindy was the lead economist for NMFS on the Klamath’s Economics Subteam. The overarching project was referred to as “The Klamath” and was notorious for Cameron and Aaron: for their insights and commentary into the wheeling-and-dealing amongst Fed agencies, local governments, Tribal governments, and water users (irrigators) were both valuable and entertaining.Federal, interagency website with a wealth of information
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The  
Klamath River 

Basin 

Presenter
Presentation Notes
Straddles the CA/OR borderThe Klamath River Basin is ~10.5 million acres or 15,000 sq miles. Roughly double the size of the State of Massachusetts.Klamath River extends for 253 miles, from it’s headwaters in OR to it’s mouth south of Crescent City, CAHabitat/environment in the Basin: Upper Basin, annual average rainfall = 13 inches, dry; Lower Basin, annual average rainfall = 80 inches, coastal redwoods
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The Klamath River flows 263 miles through southern Oregon and 
northern California to the Pacific Ocean (Photo: T. Heilemann, DOI). 

Presenter
Presentation Notes
- The Klamath River flows 263 miles through Oregon and northern California 
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Oregon: 
- Copco 1 (1917) 

 
California:  
- Copco 2 (1925) 
- JC Boyle (1958) 
- Iron Gate Dam (1962) 

Meet the Dams 

Presenter
Presentation Notes
Meet the Dams: Operated and owned by PacifiCorp, a hydropower companyAll four dams are strictly for power generation. There are reservoirs behind each, providing recreational opportunities = camping, boating, fishingJC Boyle = only one with fish ladders for anadromous fish speciesIron Gate = mitigated by the Iron Gate Hatchery (1966)Keno Dam = impounds water for USBR’s Klamath ProjectThe lowest of these is Iron Gate Dam, near Hornbrook, in Siskiyou County, which has trapped silty sand, clay and rocks behind its walls. 
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Current and Historical Uses in the 
Potentially Affected Area 

Power generation and mitigation 
• PacifiCorp’s Klamath Hydroelectric Project includes 

four dams (plus one) and one fish hatchery 
 
Recreational opportunities 
• Reservoirs provide recreational opportunities for 

visitors and for adjacent property owners 
• Whitewater rafting, other boating, camping, fishing 

(e.g., yellow perch, largemouth bass) 
 

Presenter
Presentation Notes
Reservoirs behind dams: whitewater rafting, other boating, camping, fishing for species such as yellow perch and bass
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(Photo: NMFS, Southwest Regional Office) 
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Current and Historical Uses in the 
Potentially Affected Area 

Irrigation for farmers and ranchers 
• Klamath Project (1905), U.S. Bureau of Reclamation 

—Water sources: Upper Klamath Lake, Klamath River 
—Strictly for irrigation for ~1,200 farms/ranches 
—Barley, alfalfa, hay, potatoes, onions 
 

• “Off-project” irrigators 
—Upstream of the Upper Klamath Basin 
—Maintain their own water diversion systems 
—Cattle, livestock forage, grains 

 
 
 

Presenter
Presentation Notes
Klamath Project = water mgmt project, US Bureau of Reclamation. Main sources of water: Upper Klamath Lake and Klamath River; strictly irrigation; ~1200 farms/ranches, major crops = alfalfa, hay; provides “return flows” to National Wildlife RefugesOff-project irrigators = mostly upstream of the Upper Klamath Basin, ranches produce cattle, livestock forage, and grain; maintain their own water diversion systems.Refuges: Lower Klamath NWR is the nation’s first waterfowl refuge, established by Theodore Roosevelt in 1908. Since then, it was expanded to include 6 refuges including a critical stopover point for 75% of migratory waterfowl on the Pacific Flyway. These wetlands provide the largest feeding/nesting/resting habitat in the western U.S. for migratory birds. Receive water from the Klamath Reclamation Project.
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Roughly 22,000 acres in the refuges are leased for agriculture. 
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Current and Historical Uses in the 
Potentially Affected Area 

Waterfowl habitat and more recreation 
• Lower Klamath National Wildlife Refuge (1908) 

 
Culture and subsistence fisheries 
• Six Federally-recognized Indian Tribes: Hoopa, Yurok, 

Resighini Rancheria, Karuk, Quartz Valley, and 
Klamath Tribes 
 

Commercial and recreational non-Tribal fisheries 
• Ocean, inriver, lake, and reservoir 

 
 

Presenter
Presentation Notes
Refuges: Lower Klamath NWR is the nation’s first waterfowl refuge, established by Theodore Roosevelt in 1908. Since then, it was expanded to include 6 refuges including a critical stopover point for 75% of migratory waterfowl on the Pacific Flyway (a migratory path between Canada, Central America). These wetlands provide the largest feeding/nesting/resting habitat in the western U.S. for migratory birds. Receive water from the Klamath Reclamation Project. However, the Klamath Project reduced overall wetland area from 185K acres to 44K. More recreation = wildlife/bird watchingTribes: have lived in the Klamath River Basin for centuriesCommercial fisheries: ocean salmon troll for Chinook started over a century ago; ocean rec fishing became popular post-WWII
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Migrating snow geese in the Klamath Basin, 2012. 
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Klamath Basin Issues 

Water rights 
• 1983: Federal Court recognized Klamath Tribes’ right to 

enough water to support hunting, fishing 
• 2001: Federal Court rejected Project irrigators’ takings 

claims 
Endangered Species Act 
• 1988: Lost River and shortnose suckers in the Upper 

Klamath Lake are listed as “endangered” (FWS) 
• 1997: Southern OR/Northern CA Coast Coho salmon 

as “threatened” (NMFS) 
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More Klamath Issues 

Drought and Disaster Declarations 
• 2001: Start of a prolonged drought in the Klamath 

Basin 
• 2001: Water to irrigators drastically reduced; $20M in 

Federal disaster relief to farmers 
• 2002: Die-off of more than 33,000 adult Chinook 

salmon in Lower Klamath River 
• 2006: Low escapement of salmonids led to a salmon 

fishery closure; $60.4M in Federal disaster relief to 
fishermen 
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To Remove or Not To Remove 

PacifiCorp and the Klamath Hydropower Project 
• 2004: filed for Federal Energy Regulatory Commission 

(FERC) relicensing of the Project 
• 2006: Departments of Commerce and Interior 

prescribed “fishways” as a condition of relicensing; 
unsuccessfully challenged by PacifiCorp 

• 2007: FERC staff proposed a plan that included 
fishways; PacifiCorp found this plan to be more costly 
than dam removal 

Presenter
Presentation Notes
Dams were last licensed in 1956FERC gets it’s authority from the Federal Power Act, amended in 2005 as part of the Energy Policy Act.  FERC shall require construction, maintenance, operation of fishways at the expense of the dam operator, as prescribed by the Secretary of Interior or Secretary of Commerce.PacifiCorp no longer wants the dams, wants them removed, but does not want to pay the entire cost. 
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The Klamath Hydroelectric Settlement 
Agreement (KHSA) 

• Signed by PacifiCorp, Federal, State (CA, OR), local 
(counties), and Tribal Governments; and fishing and 
environmental groups in 2010. Notable exceptions 
included the  Hoopa Valley Tribe, Siskiyou County. 
 

• Cost cap = $450M; $200M from PacifiCorp’s OR & CA 
ratepayers, $250M from CA taxpayers (water bond) 
 

• The Secretary of the Interior, in consultation with DOC, 
to make a determination by 2012. Goal: dam removal 
by 2020 
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The Klamath Basin Restoration 
Agreement (KBRA) 

• Signed by all KHSA parties except the U.S. Government 
and PacifiCorp 

• Developed in recognition that dam removal alone was 
not enough to solve the environmental problems in the 
Klamath Basin 
—Habitat above dams were degraded and required 

restoration (e.g., sedimentation)  
—In addition to habitat improvements above the dams, other 

activities were agreed upon to reduce conflict between 
user groups 

• Cost = $601.9 million over 15 years; required 
Congressional approval to use Federal funds. 
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Executive Management
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Technical Management Team
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Economics
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Tribal/Cultural
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Real Estate
Subteam

Recreation
Subteam

Water Quality
Subteam

Public Affairs
Subteam

Biology
Subteam

Engineering/Geomorphology
Subteam

Environmental
Compliance Subteam

Analytical and Management Teams 

Presenter
Presentation Notes
- Someone had to evaluate the contents of the KBRA and conduct a cost/benefit analysis, as required by NEPA. - All teams but one staffed by Federal Agencies = USBR, FWS, BLM, BIA, NMFS; Environmental Compliance Subteam staffed by CA agency- Dozens of technical reports, including 21 reports by Economics Subteam- Secretarial  Determination Overview Report (SDOR)- 9000-page EIS, including responses to 4000+ public comments
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Address Settlement Agreement questions 
• Would dam removal enhance restoration of salmonid fisheries? 
• Is dam removal in the ‘public interest’? 
• Can dam removal be achieved within the cost cap ($450M)? 
Compare two Action Alternatives to No Action Alternative 
• No Action Alternative: continuation of current conditions (annual 

relicensing of PacifiCorp dams, NMFS and FWS Biological Opinions) 
• Action Alternative 1 (full removal): remove all four dams & related facilities  
• Action Alternative 2 (partial dam removal): remove enough dam structures 

to allow free-flowing river and volitional fish passage 
50-year projection period 2012-2061 
• Period long enough for all costs and benefits to be fully realized 
 

General Approach to the Analysis 



19 

• ‘Economic value’ and ‘economic impacts’ not comparable or additive, require 
separate models and analyses 

 
• ‘Economic value’ accrues to entities directed affected by dam removal.  

‘Economic impacts’ accrue to businesses and households in the regional 
economy (including those not directly affected by dam removal). 

Approach to the Economic Analysis 
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Economic Value of  
Klamath Dam Removals - Benefits 

Ecosystem Service Benefits $ millions 
Dam operations, maintenance, etc. 188.9 
Irrigated agriculture 29.9 
Wildlife refuge recreation 4.3 
Troll Chinook fishery 134.5 
Ocean Recreational Chinook fishery 50.5 
Inriver Chinook fishery 1.8 
Total use benefits $409.9 
Total non-use benefits $15,645.0  
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Economic Value of Klamath Dam 
Removals - Costs & Net Benefits 

Ecosystem Service Costs $ millions 
Dam removal / mitigation -166.8 
Klamath Basin Restoration Activities -472.1 
Foregone hydropower -1320.1 
Foregone reservoir recreation -35.4 
Foregone whitewater recreation -6.0 
Total costs -2,000.4 
Net Benefits (use values only) -$1,590.5 
Net Benefits (use & non-use values) $14,054.5 
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Economic Impact of Klamath Dam Removals 

Economic Activity 
Average Annual 
Change in Jobs # Years 

Dam operations, maintenance, etc. -49 42 
Irrigated agriculture +29 50 

Wildlife refuge recreation +5 50 
Troll Chinook fishery +453 50 

Ocean Recreational Chinook fishery +16 50 
Inriver Chinook fishery +3 50 
Dam removal +1423 1 
Mitigation +218 8 
KBRA +313 15 
Foregone reservoir rec -4 42 

Foregone whitewater rec -14 42 

Net change in job-years over 50 years +30,348 
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Current Status – on hold 

• End of 2015: The Klamath Basin Restoration Agreement 
expired when Congress failed to pass legislation to 
appropriate funds to cover the cost of this plan, ~$600M.  

• Feb 2016: The Federal Government, Oregon, California, 
and PacifiCorp reached an “agreement-in-principle” to 
amend the Klamath Hydroelectric Settlement Agreement 
and remove the dams in 2020.  
 
 



1 Information for Action Alternative 1 only.
2 Non-quantifiable benefits: tribal fisheries, culture; steelhead and redband 

trout recreational fisheries; refuge bird watching; conflict resolution (KBRA)
3 Non-quantifiable costs: CO2 emissions
4 Klamath Basin Restoration Agreement (KBRA) includes fisheries, water 

quality, regulatory assurances, tribal and county programs
5 Net benefits calculated with / without non-use values.

Ecosystem 
Service Valuation 
of proposed 
Klamath River 
Dam Removal

A leading example of how to 
conduct in-depth ecosystem 

service cost-benefit and 
economic impact analyses.

For more information on
Klamath River Ecosystem Service 
Valuation:

Contact: Cindy Thomson
cindy.thomson@noaa.gov, 831-420-3911

Visit: klamathrestoration.gov

Economic Value of Klamath Dam Removals1

Ecosystem Service Benefits2 $ millions
Dam operations, maintenance, etc. $188.9
Irrigated Agriculture $29.9
Wildlife refuge recreation $4.3
Troll Chinook fishery $134.5
Ocean recreational Chinook fishery $50.5
Inriver Chinook fishery $1.8
Total Quantified Use Benefits $409.9
Non Use Value $15,645.0
Ecosystem Service Costs3 $ millions
Dam removal / mitigation -$166.8
Klamath Basin Restoration Activities4 -$472.1
Foregone hydropower -$1320.1
Foregone reservoir recreation -$35.4
Foregone whitewater recreation -$6.0
Total quantified costs -$2,000.4
Net Benefits (use values only)5 -$1,590.5
Net Benefits (use & non-use values)5 +$14,054.5

Economic Impact of Klamath Dam Removals

Economic Activity
Average Annual 
Change in Jobs # Years

Dam operations, maintenance, etc. -49 42
Irrigated Agriculture +29 50
Wildlife refuge recreation +5 50
Troll Chinook fishery +453 50
Ocean recreational Chinook fishery +16 50
Inriver Chinook fishery +3 50
Dam removal +1,423 1
Mitigation +218 8
KBRA +313 15
Foregone reservoir recr -4 42
Foregone whitewater recr -14 42
Net change in job-years      
over 50 years

+30,348

Klamath River Ecosystem 
Service Valuation:
A good example of U.S. inter-
agency collaboration—between 
the Department of the Interior 
and the National Oceanic and 
Atmospheric Administration
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Non-Use Value Survey 

• Value that the public attaches to Klamath restoration, regardless of 
whether they ever visit the Klamath Basin, consume Klamath fish, or 
experience Klamath in any way (existence, bequest value) 

• Non-use values estimated from surveys that elicited values associated 
with alternative scenarios (relative to Status Quo) 
— Respondents reminded of personal budget constraint, that public funds 

could also be used to restore rivers other than the Klamath 
— Respondents informed of pros/ cons of each scenario, who/how would pay 
— Extensive pretesting to improve clarity, identify information the public 

considers relevant to valuation, ensure that depiction of scenarios is 
balanced 

— Monetary incentive 
— Demographic and attitudinal data collected in addition to valuation 

responses 
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Example of Choice task from nonuse value survey 
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