
Mission Statement 
We, the Indigenous Tribes/First Nations from the 

headwaters to the mouth of the Yukon River, having 
been placed here by our Creator, do hereby agree to 

initiate and continue the clean up and preservation of 
the Yukon River for the protection of our own and 

future generations of our Tribes/First Nations and for 
the continuation of our traditional Native way of life. 

 

The Yukon River Basin consists of 330,000 square miles, with one-third in the Canadian Yukon Territory and two-

thirds in Alaska.  From 2000 to 2005, the United States Geological Survey (USGS) conducted a study of the Basin 

to establish baseline water quality conditions. The collaboration of the USGS and Environment Canada (EC) was 

essential for understanding variations in water quality as the Yukon flows from the Canadian headwaters to the 

Bering Sea.

 

In 2004, YRITWC and USGS began partnering to continue and extend water quality monitoring into a long-term 

database. YRITWC worked with USGS to develop sampling methods, protocols and 

a training structure modeled after USGS methods (USGS, TWRI, Book 9).    

In March 2006, YRITWC began monitoring the Yukon River Basin, funded by an 

Administration for Native Americans (ANA) grant for regulatory enhancement. 

Sample sites were established between Dawson City, Yukon Territory, and Pilot 

Station, Alaska.  Discretionary funds were used to establish the Dawson City site. 

The scope of the Yukon Territory monitoring effort is determined, to a large degree, 

by available funding. 

In early 2007, YRITWC received a grant from Environment Canada (EC) to conduct 

a workshop with EC, USGS, Yukon Territory Government (YTG), and Water Survey 

of Canada.  At the workshop, interested native tribes joined the YRITWC to assist in 

ongoing water quality monitoring efforts.

Through the collaboration of USGS, YTG, and YRITWC, the five year water quality database has 

been extended to seven years.  YRITWC also continues to pursue collaborative partnerships 

throughout the Yukon River Basin. 

Figure number 1 represents the concentration of Nitrate (NO3) in the river.  
Nitrate, in most cases, is a limiting nutrient in soils relative to agricultural 
activity.  In areas with agriculture-based economies, farmers add nitrogen-
based fertilizers to increase the productivity of their fields yielding a 
greater harvest; the Yukon basin has little to no agriculture activity.  At the 
Tanana River confluence, under preliminary exploration, the data shows a 
statistically significant spike in nitrate concentration.  As the plot shows, 
the concentration of nitrate increases to 3.48- 4.78 mg/L before being 
slightly diluted by the influence of the Koyokuk River.  A number of 
questions arise from the data - Is the increase of nitrates being driven by 
heavy fertilizer use? Are we seeing the influence of Fairbanks 
development on the system? Could there be another source to the 
increased concentrations? The EPA reports that nitrates may be present 
in mine discharge from various mining activities. Many of these 
techniques are implemented in hard rock mining activities like those that 
occur at the Fort Knox mine outside of Fairbanks. 

USGS Yukon River Basin Study

Baseline data (2001-2005)
• 5 fixed sampling stations

•   Yukon River @ Eagle
•   Yukon River @ Stevens Village
•   Yukon River @ Pilot Station
•   Porcupine River
•   Tanana River @ Nenana

Process-based studies (2002-2005)
• 7 Synoptics

•   43 major tributaries sampled
•   Additional main stem sites sampled

In-Kind data analysis with YRITWC (2006-2008)

YRITWC Water Quality Monitoring Program

2006: first field season
•   90 samplings @ 20 sites
•  ~40 constituents measured

2007: second field season
•   142 samplings @ 22 sites
•   Yukon River profile during the Healing          
Journey 

2008: third field season
•   34 sites
•   basin scale water quality             
 sampling (Yukon & Alaska)
•   Porcupine River profile paddle journey

The Science Department of the Yukon River Inter-Tribal Watershed Council is working to 
develop the modern theory of ‘traditional science’.  ‘Traditional science’ is the utilization of ‘best 

technology’ guided by long-term observations of TEK into particular focus areas.

   In the past, native people used ‘traditional science’ to develop better hunting methods, 
techniques to tan hides, refine survival tools, and maintain knowledge of traditional medicine.  

The indigenous people of the Yukon River have been collecting observational ‘baseline’ for more 
that 25,000 years. Until the modern age the ‘best technology’ to make observations was our 

experience on the land.  The best means of organizing this ‘baseline’ data was stories generated 
from experience.  The modern age has brought new organizational tools and new methods of 

inquiry-‘western science’. 

Our goal is to empower communities with the tools and skills necessary to conduct ‘traditional 
science’ in the modern age.  

THE YUKON RIVER WATER QUALITY MONITORING PROGRAM:
PARTNERSHIPS BETWEEN GOVERNMENT AND GRASS ROOTS AT THE NATIONAL AND INTERNATIONAL LEVEL

“to be able to drink water directly from the Yukon River”YUKON RIVER FACTS

 - 4th largest drainage 
basin in North                
America

 - Longest Pacific Salmon 
run in the world

 - The River and 
surrounding lands provide 
over 50% of Indigenous 
peoples diet

 - Contributes the most 
Carbon to the Bering Sea - 
7 million metric tons! 

 - It is the last large 
untamed river in the United 
States.  

 - The River spans more 
than 2,300 miles from 
Northwest Canada to the 
Bering Sea. 

John and Jerome Pete, Stebbins Community 
Association,  practicing their sampling techniques 
at the Water Quality Workshop, March 2008. 

Trimble Gilbert leads blessing ceremony, in Fort Yukon, 
for the locally made birch bark canoe, during the 2007 
Healing Journey; a 1,200 mile canoe paddle highlighting 
environmental stewardship, cross-cultural unity and land 
preservation.

Jack Wholecheese, Huslia Tribal Council, 
Cynthia Paniyak, Chevak Native Village 
and Bryan Maracle, YRITWC staff, 
underice sampling on the Tanana River at 
Nenana during the Water Quality 
Workshop, March 2008.

A baseline study of such a large watershed is made possible only through the development of partnerships 
with those who live along the river. Annual water quality training is held for the participating technicians 
from the Tribes and First Nations on the River.  The training focuses on “hands-on” learning of calibration 
procedures, sampling techniques, and documentation methods with field scenarios.  A total of 26 volunteer 
technicians, representing 19 Tribes and First Nations, participated in the 2008 Water Quality Training 
Workshops.  The main goal of the training workshops and the YRITWC Science Department is to empower 

local people to sustainably monitor and protect the Yukon River for many more generations.  

The Yukon River Watershed covers over 
300,000 square miles in Alaska and the 
Yukon Territory.  The size, relatively 
pristine conditions, diversity of eco-
regions and location make the Yukon 
River an ideal system to delineate 
benchmarks for large rivers in a 
changing climate.  Many have called 
Alaska the “canary in the coal mine” 
because of its early and rapid response 
to climate change. The Yukon River 
sustains life at every level across the 
basin.  It is important to educate 
ourselves on the natural systems we 
inhabit. Improved understanding of 
regional variations - and human 
responses - to climate change in Alaska 
and the Yukon may help others adapt to 
the ongoing realities as climate change 
accelerates to varying degrees in other 
regions.

The Yukon River is fundamental to the function of the Bering Sea 

ecosystem; contributing most of the fresh water runoff, sediments, and 

dissolved solutes to the eastern part of the Bering Sea (Lisitsysn, 1969). 

When compared to the other major rivers in the Arctic the Yukon is 

ranked 5th in total discharge but it contributes the greatest carbon load to 

the Arctic Sea: 7.8 Tg annually. One teragram is equal to one million 

metric tons, therefore the Yukon River exports seven million eight 

hundred thousand metric tons of carbon annually at Pilot Station, 

Alaska. Pilot Station is operationally defined as the outlet of the Yukon 

River.  While our focus is the freshwater component of the YRB, it is 

worth noting that many species such as anadromous fishes rely on water 

quality both in fresh and marine water habitats.  Impacts to the Yukon 

River have large-scale implications for global fisheries and marine 

ecosystems.
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Dusty Langley, USGS, measuring water flow under 
ice, Tanana River near Nenana, Alaska, March 2008 

Forging the largest international treaty between First Nations, sixty-six tribes and First Nations of Alaska and the Yukon Territory have joined to create the Yukon River Inter-Tribal Watershed Council (YRITWC) to reinforce their collective interest 

and stewardship of the Yukon River. YRITWCʼs mission is to monitor, preserve, and protect the health of the Yukon River Basin, a goal which is made complex by the four major jurisdictional factions in this area.  First Nations of the Yukon 

Territory, Alaska Natives, the United States, and Canada all have a stake in the watershed. The tribeʼs self-determination in conjunction with its control of human and natural resources offer unique advantages, and challenges, for successful 

monitoring. Issues include establishing primary jurisdiction, allocating resources to the monitoring effort, and setting protocols with a defined management standard of quality.

The Yukon River Inter-Tribal Watershed Council (YRITWC) is an international organization with 501(c)(3) non-profit 
status in the United States and Societal Status in Canada. As a coalition of sovereign Tribal and First Nation 
governments, we were founded in 1997 by a group of 56 chiefs and elders who gathered in Galena, Alaska, to discuss 
their concern about increased cancers and other health problems in human communities and game species within the 
Yukon River watershed.  Mining activities, military contamination, and industrial and residential solid waste were 
identified as the primary contributors to the declining environmental quality and human health in the region.  From this 
gathering and based on these concerns, the Watershed Council was formed to restore the River and to protect it from 
further contamination.

The long-term vision—and the guiding light for the organization—was articulated by those Tribal leaders at the historic 
1997 Summit in Galena that birthed the Watershed Council:  to once again drink clean water directly from the Yukon 
River as our ancestors did for thousands of years before us.  This is currently not possible without suffering significant 
health impacts.

Today, 66 of the 76 Indigenous governments within the watershed are actively participating 
in the coalition through the signing and enactment of an Inter-Tribal Accord that governs the 
Watershed Council and articluates commitments of the Tribes and First Nations that have 
signed the agreement.  Noting that the indigenous communities are all connected and have a 
common interest in protecting the watershed, the Accord commits the signatories to 
cooperate and consult with each other on all actions that could affect the environmental and 
cultural integrity of the region while respecting the inherent sovereignty of each individual 
Tribe and First Nation.  

In 2007, the YRITWC hosted a 
“Healing Journey” canoe 
expedition, paddling over 1,200 
miles down the Yukon River to 
highlight environmental 
stewardship, cross-cultural unity, 
and land preservation.  Under 
direction from the Science 
Program, the canoes collected 
first-ever continuous water quality 
and chemistry data for the 
entirety of the trip.  This initiative 
was sponsored by the National 
Geographic Society, YSI, and 
First Nations Development 
Institute, among others.  

Figure 4 is a plot of the water temperature distribution over the course of our 
journey.  This data raises some interesting questions on what types of inputs 
influence water temperature in the Yukon basin.  There are some obvious 
answers for particular areas; for example, the decrease in water 
temperature after the Tanana River, which is fueled by glacial melt.  But, 
there are many questions that we do not have answers to.  Why is 
temperature variability higher in the Yukon flats region?  What causes the 
temperature variability?  Are we seeing ground water influence from soil 
water exchange in the wetlands of the Yukon Flats?

Temperature distribution and variability is of concern on a number of fronts.  
The concentration of dissolved oxygen in the water is greatly affected by 
water temperature; as water temperature increases dissolved oxygen 
concentration decreases.  Many fish species, including salmon, live and 
thrive in a particular temperature range.  If water temperature increases or 
decreases outside the species normal range, mortality rates will increase, 
causing a population decline.  The population dynamics of fish have multiple 
variables, temperature being only one.  By understanding the influences of 
water temperature we can begin to understand, predict, and adapt to the 
changes that will occur due to global climate change.

Figure 2 and 3 represents data that is now driving a USGS synoptic 
study of the Koyokuk River in August 2008.  As we examine the 
plots we see that the Koyokuk River has a major influence on 
specific conductance and pH of the Yukon River.  Ultimately, the 
data develops more questions than it does answers - What 
geochemical processes within the Koyokuk basin drive such drastic 
influences on the pH of the Yukon River? Is the changing 
distribution of permafrost influencing pH of the Koyokuk River? Is 
the Koyokuk basin changing “faster” than other sub-basins within 
the Yukon Basin?  These and many more questions will only begin 
to be answered by more inquiry into the history of the Koyokuk 
basin.  Traditional knowledge will play a leading role in the 
investigation, as residents of the basin have been collecting and 
cataloging seasonal and annual variability for more than 10,000 
years.

Victor Tronchuk Jr., Kotlik 
Traditional Council, calibrates pH 
on the YSI 63 meter during the 
Water Quality Workshop, March 
2008. 

Chief Eugene Paul and family at community dinner for the 
2007 Healing Journey. Holy Cross, Alaska. 

Chief Clarence Alexander and Harold  
Gatensby (YRITWC founding leadership) 
speak to empower Healing Journey 
participants to carry a message of 
respect and stewardship.  Moosehide, 
Yukon Territory, Canada, 2007.

The Yukon Territory, Canada, 
comprises one-third (1/3) of 
the watershed.  Ten of the 34 
sample sites in the Basin are 
located on the Canadian side 
of the border.  A partnership 
with the Yukon Territory 
Government has secured 
funding through the Northern 
Strategies Trust, uniting the 
watershed in a single 
sampling plan for the first 
time in history.   

Bryan Maracle1,   Leah Anderson2,  Jeff Moore3,   Paul Schuster4,   Robert Truelson5

1) Yukon River Inter-Tribal Watershed Council, Alaska - Yukon; bmaracle@yritwc.com  2) YRITWC, Alaska - Yukon; landerson@yritwc.com  3) YRITWC, Alaska - Yukon; jmoore@yritwc.com 4) U.S. Geological Survey, Boulder, Colorado; pschuste@usgs.gov   5) Yukon Territory Government, 

The Yukon River Inter-Tribal Watershed Council  3 

In 2006, the formal transition was made when local volunteers received technical training and 
began the collection of field “grab” samples from all across the watershed, focusing on climate 
change indicators and building on the baseline established by USGS.  The success of the project 
is illuminated by the numbers: over 40 volunteers were involved, 90 samples collected, and the 
data on par with USGS standards.   The 2007 field season saw more growth with sites added in 
the Yukon delta, 142 collected samples, and the first-ever water chemistry profile of the Yukon 
River, using a YSI 6920 V2. This profile was taken during The Healing Journey, a canoe 
expedition paddling over 1,200 miles of the Yukon River highlighting environmental 
stewardship, cross-cultural unity, and land preservation. Funding through National Geographic 
and an equipment sponsorship through YSI made this historic event a reality. 
 
Project Impacts: 
 
The Indigenous people of the Yukon basin are on the forefront of climate change while raising 
awareness from all over the world through innovative approaches to water quality monitoring.  
The Yukon River is the 4th largest drainage basin in North America; it hosts the longest Pacific 
Salmon run in the world, and is the last large untamed river in the United States.  When 
compared to the five major rivers of the Artic, the Yukon River contributes the largest carbon 
load, 7.8 Tg/yr, to the Arctic Ocean (Opsahl, Benner and Amon, Limnol. Oceanogr.1999,44, 
2017-2023). The size, relatively pristine conditions, diversity of eco-regions and location make 
the Yukon River an ideal system to delineate benchmarks for large rivers in a changing climate. 
Many have called Alaska the “canary in the coal mine” because of its early and rapid response to 
climate change.  Improved understanding of the regional variations—and human responses—to 
climate change in Alaska and the Yukon may help others adapt to the ongoing realities as climate 
change accelerates to varying degrees in other regions (IPCC 2007; Walther et al. 2002;). 
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Oceanogr.1999,44, 2017-2023 

Figure 1: Identifies annual carbon discharge for the major rivers of the arctic.  The number in 
parenthesis indicates annual discharge in thousands of cubic feet per second.  
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