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2005 Indian Country Environmental Health 
Assessment Program

(Little Big Horn College - EPA)

After a week’s work of Reservation wide assessment, 
we prioritized water contamination as our most serious 
environmental health issue.



Crow Environmental Health Steering 
Committee, 2005 – present

We are still addressing our Tribal EH 
priority: water & health



We research home well water, 
surface water, and the impacts of 
climate change on water & 
health. We work to increase
families’ access to safe drinking
water.

Involving students builds 
community capacity



Our multiple water and health challenges

Spring flooding, late 
summer drought

Cumulative health risk 
from uranium, arsenic, 
nitrate and manganese 
in home well water. 
(We mitigate withwell 
testing and home water 
coolers.)

Failing home plumbing, including 
wells and septic systems. (We 
collaborate with Plenty Doors 
CDC on funding home repairs.)

Deteriorating public water and 
wastewater infrastructure. (Our 
research supports the Tribal Water and 
Wastewater Authority, which has
made $20M worth of progress here.)



Understanding and addressing climate change impacts by 
combining Western science and community ecological expertise

Traditional Ecological Knowledge (TEK):
Qualitative research design

In depth interviews with tribal members on 
climate and ecological changes observed over 
their lifetime
Content Analysis of interviews

Collection of themes revealed by interviews

Comparing with western data

Western Science (WS):

Historical data (quantitative)

Climate projections

Graphing

Comparing with Traditional Ecological Knowledge

These knowledge sources are complementary and both are essential to addressing
environmental health issues in our community. TEK: “We are born into this way of
knowing. Our youth are losing this spiritual way of understanding.”



Number of days per year with temperature exceeding
90 °F (32 °C) has doubled in the past century in Hardin
and Crow Agency, MT.

Doyle, J.T., Redsteer, M.H., Eggers, M.J. 2013. Exploring effects of climate change on Northern Plains American Indian health.
Climatic Change. 120:643–655. doi:10.1007/s10584-013-0799-z. http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3831579/

Climate change and heat in Crow: Western science

Number of frost free days per year in Hardin, MT, 
calculated from historic daily observations. (Data source: 
National Climate Data Center.)

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3831579/


“I think that the winters are different. There’s fewer days that are subzero that I 
would observe. It seems to me that I used to count on a month of subzero weather 
maybe 6-weeks especially in January and February. And not before Christmas or 
not before the holiday or the new year. I remember a lot more snow but maybe it’s 
just because of the hard work that you have to do when there’s snow.”

TEK: Winters are milder



“Winter is coming later. Snowfall is coming later in the fall. The freezing period 
for the fall is coming later so the leaves are falling later as well. Warmer 
temperatures in the fall. Decrease in precipitation for the spring indicated by the 
amount of mud outside. Snowpack in the mountains is melting sooner so you are 
able to go into the mountains in June when they would usually go up in July.”

TEK: Winter Weather Patterns are Changing



TEK: Longer, Hotter Summers
“We have a few days of hot weather in March, then some in April but the hot 
weather comes in June and lasts until September, it’s longer, the heat, it 
appears to me to be longer and hotter real or more uncomfortable.”



TEK: Increasing wildfires

2012 fires just east 
of Crow Agency

“There are more fires now days and they’re more severe and more
widespread and they do more damage. To me it’s all obvious and apparent
that we in fact are in global warming… When it rains, the mud slides washes 
away everything…”



Annual snowfall in millimeters from Hardin MT (1912–2012) 
and Crow Agency MT (1895–1990) observation sites, 
calculated in water years.

Monthly averages of daily mean discharge by decade for Little 
Bighorn River at State Line near Wyola, Montana (station 
06289000). (Data source: USGS 2012) lowest years

Climate change and water in Crow

Doyle, J.T., Redsteer, M.H., Eggers, M.J. 2013



WS: Declining annual precipitation

The decline in winter 
snowpack is not being made 
up during other seasons; 
average annual precipitation 
in MT Climate District 5 has 
been declining by 0.11” per 
decade.



“When I was a child back in the ‘70s the snow was very deep every year to where I 
remember there was snow drifts every year and they were at least 3-6 feet high. We 
used to build tunnels in them every year when we were kids. Nowadays, in the
winter, we don’t see that drift that high. Nowadays, the snow drifts are about 6
inches to a foot high.”

TEK: Winter snowfall is declining



TEK: Severe spring floods are more frequent
“… that floodwater came through their houses, and that house is condemned. 
For people that is such a hardship because we just don’t have to money to 
relocate. So they just had to let their house dry out and move back in, even with 
the same carpet. So that was a community health concern.”



TEK: Spring ice break-up has become ice melt
“Ice break-up is a rare commodity. I recall a time when they would float down 
the river on ice chunks that were about 9-inches thick and the size of a car hood. 
Ice jams haven’t occurred for years. The ice break-ups don’t happen like they 
used to and if they do, the timing is off..”

Photo by J. Doyle



“We’re losing the annual precipitation that we enjoyed in the years that 
have gone by. All we can do is just have memories and hope that 
eventually the cycle will come back to that time when we had ample 
moisture and we were at leisure with plant life, berry picking, root 
gathering and other ceremonial activities that go on here year after year.”

TEK: Less rainfall



TEK: Loss of plants, riparian plants
“I think when my family was younger we did a lot of just
going around in the mountains, hunting and camping. 
When I get next to the rivers, what I am doing is usually 
searching for things. Like I am looking for mint or I am 
picking berries of different kinds. Or maybe I am looking for 
wild onions and carrots and things. And those things 
changed, they’ve changed a lot. I feel like I can hardly ever 
find mint where I would use to find it a lot. And that is 
really usually along waterways. So there is a difference in 
growth. Why? I don’t know. But why plants move around
so much, I just don’t know. But I do think that it probably 
has to do with water and the season of time when the 
water is available. There are places where I used to 
constantly go for certain things that I have had to look for 
new places because things just aren’t growing where they 
[used to be].”



TEK: Loss of amphibians
“When we were little we used to catch and release frogs and that was part of our activity at
the river… there would just be tons of frogs in those little water holes next to the river, and 
turtles and salamanders… We used to see who could find the most… there was about 5 or 6 
of us playing that game where we could each collect our own frogs… But now when I go
over there, the frogs are still there but they’re not all along the river like they used to be…
you kind of have to hunt them out.”



TEK: Loss of riparian 
berries

“There used to be a bunch of patches of 
raspberries and now they only know of 
one or two patches...The chokecherries 
weren’t as delicious, they weren’t as 
sweet. None of them are as sweet as 
they used to be. That might have 
something to do with the decrease in 
bees… or the frost and thawing period, 
or it could be the late precipitation.
Because if you are not getting the water
then you are not growing as early in the 
season…”



- Traditional Ecological Knowledge (TEK) and Western science
concur on many changes in climate.
-TEK includes awareness of additional ecological changes and
human impacts, going beyond what Western science has ever
measured in our region.
-We must prepare for late summer droughts becoming increasingly
worse.

Montanaclimate.org

Climate change, water & health

Installing weather station for Crow

Kulr8.comJ doyle photo



Tribal Waters: Jurisdictional 
issues are multiple, complex, 
challenging and time 
consuming to resolve

Policy and regulatory challenges 
stem particularly from 
Tribal/federal/state/county 
jurisdictional issues on 
Reservations, further complicated 
by overlapping responsibilities of 
the Tribe, Indian Health Service 
and Bureau of Indian Affairs
(BIA). Ongoing access to legal 
counsel is essential.



Funding public water 
and wastewater 
infrastructure
• With no ability to form a 

unified public water and 
wastewater authority which 
can tax all residents, 
infrastructure repairs and 
upgrades rely on grants.

• The Tribal Authority has 
secured more than 50 
different grants and loans 
totaling > $20 million for 
this work.



Tribal Sovereignty

Funding agencies want disputes to go to District 
Court. The Tribe wants them to go to Tribal Court, 
and then Federal Court if need be. The procedure 
for settling disputes has to be negotiated and 
included in contracts. Arbitration can help.



Obtaining Rights of Way 
for distribution lines
• Obtaining Rights of Way is 

complicated by Tribal and 
individual Trust lands 
administered by the BIA, in 
addition to the usual 
federal/state/county/railroad/ 
private mix of land ownership.

• The Tribe does not have clear
eminent domain authority.

• The County was blocked from 
using its eminent domain 
authority to help the Tribe.

Vanderbilt University



Historic and ongoing lack of infrastructure planning

• Housing, including federally funded 
housing, is still being built without 
adequate infrastructure planning or 
funding. This leaves the Tribal Water and 
Wastewater Authority to solve the 
problems created and foot the bill.

• One consequence: an entire HUD 
neighborhood had to switch to outhouses 
for months, because the homes had been 
built without identifying who would be 
responsible for maintaining and repairing 
the water and wastewater infrastructure. 
Wastewater overflowed into the 
neighborhood’s streets.

Montanarightnow.com



There is no planning for climate 
change impacts of increased 
spring flooding, worsening 
summer droughts, wells drying 
up nor municipal surface water 
sources being entirely depleted 
by increased irrigation:
• Summer ‘22: Home wells are drying 

up, leaving families to haul water for 
all uses.

• Surface water source for our largest 
town’s public water supply is close to 
drying up entirely in late summer.

Absence of climate change adaptation planning

The Indian Health Service Hospital was closed for months when spring 
flooding swamped the public water supply lift station located in an old 
river oxbow. The standing water in acidic soils then corroded and 
destroyed the metal distribution system pipes.



Poor environmental 
enforcement

• Below the ground surface,
there is a dumping ground
resulting from a century of
neglect and abandonment.

• Cleaning up unanticipated 
underground hazards is costly 
and delays water line 
installation schedules.

• Severe microbial 
contamination of the river 
during spring runoff challenges 
the water treatment plant.

Abandoned underground storage tank discovered across 
the street from the elementary school during the water line 
project. Owner would neither test it nor remove it.



Conclusion
Crow faces water insecurity for both public and private water supplies.
Climate changes are only making this worse.

Obstacles to addressing these challenges include:
• lack of knowledge of infrastructure funding sources;
• the need for many kinds of expertise, including legal;
• the lack of long term stability of Tribal government personnel;
• the complex jurisdictional issues affecting many aspects of infrastructure

design, contracting and construction;
• regulatory gaps where there is no Tribal or federal equivalent to State laws 

and regulations;
• a legacy of no infrastructure planning and poor environmental enforcement;
• severely limited funding for infrastructure operation and maintenance.

Legislative and policy changes could remove some of the many obstacles 
Tribes face in providing safe drinking water for their members.
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It takes a whole community and continued contact

Our thanks and appreciation to the many dedicated community members and 
student interns who have participated or are participating in this project.
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JoRee LaFrance – Mentee, Crow doctoral student at 
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Plenty Doors Community Development Corporation
Charlene Johnson, PD Executive Director
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Other Principal Investigators/Collaborators
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University of New Mexico
Dr. Joseph Hoover, Montana State University Billings, NIH P50 
Dr. Margaret Hiza Redstter, U Washington Bothell
Dr. Jamie Donatuto, Swinomish Nation
Dr. Douglas Stevens, NEHR Consulting – NIH NARCH 
Dr. Timothy Ford, U Massachusetts Lowell

MSU Bozeman Collaborators
Dr. Vanessa Simonds, Health & Human Development 
Dr. Ellen Lauchnor, Civil Engineering
Dr. Stephanie Ewing, Land Resources Environmental Science 
Dr. Rob Walker, Chemistry & MT EPSCoR team
Dr. Julia Haggerty, Institute on Ecosystems 
Dr. Rebecca Mueller & colleagues
MSU Howard Hughes Medical Institute IE3 team: Windchief,
Forecki, Stix, Perry, Velazquez-Perez, Claudio, Komlos
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PIs: Ford, Camper), Environmental Justice (EPA-OECA-OEJ-13-01; PI: Doyle)

• Center for Native Environmental Health Equity Research, NIH Center of Excellence on Environmental Health Disparities 
Research, National Institute of Environmental Health Sciences, National Institutes of Health (NIH) & EPA 
(1P50ES026102-01; PIs: Lewis & Gonzales), Subawards to MSU Bozeman (PIs: Keil, Eggers, Doyle, Three Irons)

• National Institute of Minority Health and Health Disparities, NIH (P20MD002317; PI: Christopher; Sub-award: 
Camper)

• INBRE, National Institute of General Medical Sciences, NIH. Grants (P20 RR-16455-04 Subaward, Little Big Horn
College (PI: Eggers); P20GM103474 (PI: Keil))

• National Science Foundation (EPSCoR), Hopa Mountain support for student interns
• National Institute for Food and Agriculture, USDA (PIs: Martin, Eggers).
The content is solely the responsibility of the authors; it has not been formally reviewed by any of the funders and does not necessarily
represent the official views of the National Institutes of Health or of the Environmental Protection Agency. The EPA does not endorse any of the 
products mentioned.
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