
EPA-Tribal Partnership for 
Water Quality Monitoring: 

Karuk and Yurok Tribes 
on Klamath River Dam Removal



NOAA



Karuk & Yurok Tribes





Salmon



Stewardship and Cultural Fire

● Increases the health and abundance of 

cultural foods, medicines & resources. 

■ Deciduous trees rather than conifers

■ Meadows for grazing

● Decreases density of invasive understory, 

allowing for greater water availability.

■ Important management tool for 

climate change



Place & Peoples:
non-human & human interactions



Dams on the Klamath





Klamath Fish Kill

● 34,000-78,000 adult salmon dead without 

spawning due to fish disease and water 

diversions

● Nothing in oral history of either tribe describing 

an event like 2002

CDFW



World Renewal Philosophy (Pikyav)

Actively caring for self, communities, 

ecosystems, and really the whole world, is 

the underlying principle of pikyav… [We] 

have a deeply rooted responsibility to 

repair and restore social, cultural, and 

ecological relationships… Fixing the world 

is ever-emergent, a way of continually 

bringing balance to the world and the 

peoples who live in relation with the world.

– Carolyn Smith, Karuk anthropologist 

and basketweaver



Dam Removal Campaign



History of EPA 
Partnership

• EPA began funding Tribes for CWA in 2000, dam removal 
monitoring in 2011

• Supplementing nutrient grab samples at higher resolution

• Public Health- Harmful Algae Blooms (HABs)

• More recently-funded real-time WQ stations after KHSA





Continuous Monitoring

● Continuous data collected 

every 15 min using YSI data 

sondes

● Temperature, conductivity, 

dissolved oxygen, pH, 

turbidity

● 11 sites covering 200 miles 

of main stem and four 

tributaries

● 25 years of records



Grab Samples

● Biweekly-monthly

● Nutrients, carbon, sediment, 

chlorophyll, heavy metals, 

toxins

● 14 sites covering 240 miles 

of mainstem and 4 

tributaries

● 25 years of records





Nutrients & Nutrient Retention

● Reservoirs were generally a nutrient 

sink, but released phosphorus during 

peak water quality impairment and 

salmon migration periods

● Long-term phytoplankton records



Nutrients & Nutrient Retention

● 19 year nutrient budgets 

establishing baseline conditions

● Driving forward study of 

seasonality, discharge 

relationships, and long-term trends



Toxic Algae & Microcystin

● Harmful algal blooms in reservoirs 

exported dangerous levels of toxins 

downriver

● Tribal research showed relationship 

between algal blooms and toxin 

concentrations

● Tribes developed public health 

standards and signposting



Microcystin & Public Health Monitoring

● Regular exceedances far above public health 

guidelines

● Impairing cultural and ceremonial use

● Bioaccumulating in traditional foods (mussels)



Periphyton Studies

● Establishing baseline conditions 

before dam removal

● Trends in cyanobacteria, nitrogen 

fixers, indicators of degraded 

conditions



Water Quality Continuous Monitoring

● Monitoring and 

tracking exceedances 

of water quality 

standards for 

temperature, 

dissolved oxygen, and 

pH



Klamath Tribal Water Quality Consortium

www.klamathwaterquality.com

• Formed in response to the 2002 Fish Kill event 
to “to prevent future disasters through sound 
scientific research, data analysis, and thorough 
planning."

• Coordinates a collaborative effort for mid and 
lower Klamath River water quality data 
collection

• Studies:
• Nutrient loading and retention
• Continuous water quality data analyses
• Periphyton
• HABs
• Macrophytes
• Ecosystem metabolism

http://www.klamathwaterquality.com/


Networked Water Governance

● "Polycentric" water governance in a 

basin with many overlapping tribal, 

municipal, state, and regional 

jurisdictions

● Building relationships and coalitions 

throughout the basin to drive forward 

water quality goals



Dam Removal 2023-2024



Dam Removal Monitoring: real time at waterquality.karuk.us

waterquality.karuk.us


Modeled Expectations vs. Measured Results



Temperature Improvement



Dissolved Oxygen Improvements



Microcystin Improvements



Social Impact Assessment: Interlinked River and Tribal Health



Tributary 
Monitoring

• Crucial gap not covered 
by dam removal that 
EPA fills

• Spawning and rearing 
habitat, cold clean 
water

• Water security for Tribal 
Communities

• Wild and scenic rivers



Benthic Cyanobacteria

● Developing methods for detecting 

and monitoring anatoxins

● Emerging understanding of public 

health threat

● Study in tributaries as well as 

mainstem



Smoke & Traditional Upslope Management

● Smoke cools water 

temperature for 

migrating 

salmonids during 

hottest days

● Traditional 

landscape scale 

management using 

fire



Catastrophic Wildfire and Water Quality

● McKinney Fire in 2022 destroyed the town of 

Klamath River and killed two people

● Sediments, structural contaminants, dissolved 

oxygen sags, and fish kills can result from rain-

on-fire events

● Continuous monitoring allowed us to capture 

unique data about this emerging threat







Yôotva ~ Wok-hlew’a

Josh Cahill, Yurok Tribe

Environmental Department 

(jcahill@yuroktribe.nsn.us)

John R. Oberholzer Dent,

Karuk Tribe Department of

Natural Resources

(joberholzer@karuk.us)
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