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COVID-19 RAMPANT ON NAVAJO NATION

Navajo Nation Epidemiology Center Navajo Nation Epidemiology Center 3
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CORMORBIDITIES & ENVIRON EXPOSURE

Hoover et a., 2016

Arsenic in unregulated 
water sources on Navajo 
Nation

500 abandoned uranium mines
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WATER INSECURITIES AMPLIFIED

Navajo Nation 
a Food Desert.

30% lack running water
40% lack electricity

Photo: ABC News

Photo: Navajo Nation

Hoover, 2020

Photo: ABC News

5

IN
EQ

U
IT

IE
S



COST OF WATER
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Cost of water in Arizona: $ 0.2-0.4/100 gal Cost of hauling water: $13.3/100 gal 
(NNDWR, 2011)

Cost of water with Solar 
Nanofiltration: $0.8/ 100 gal
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Cost of water with Solar Membrane 
Distillation System: $5.6/ 100 gal

Thermal Driven Membrane Process 

Pressure Driven Membrane Process 

5T-529 
Leupp, 
AZ Includes operation 

and maintenance 



NN WATER ACCESS COORDINATION GROUP
MISSION:

To identify, acquire, prioritize, and use available resources to increase 
access to quality water for tribal homes. The WACG is using available 

data to identify and design interventions to guide the mission.

http://navajosafewater.org
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CO-DESIGN OF LARGE WATER SYSTEMS -2018
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SOLAR NANO FILTRATION 
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SOLAR UV SYSTEM
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CO-DESIGN & TRAINING TO BUILD 
HOUSEHOLD WATER SYSTEMS – MAY 2021
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PILOT SITES

1.Lupton – UV

2.Black Falls - SNF

3.Oljato - SNF

4.San Juan - UV
#1

#2

#3

#4



LUPTON
¡ Elder walks 1-2 miles to 18K-

331 for water. Using wheel 
barrow she carries her gas 
and water.

¡ Livestock well

¡ Gas-powered pump

¡ Solar panel destroyed by 
vandalism

¡ Water pipes freeze in the 
winter & family creates a fire 
to thaw pipes out.
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OLJATO CHAPTER

14

February March/April April/May May

Community calls to 
identify best design 

based on community 
input

Spring water 
sampling 

Draft design Household solar UV 
construction 

Co-construction 
with Diné College 

Implementation 
team- UA, Dine 

College, SWS and 
Navajo Nation 

community members

Training and 
Education

Community meeting 
to identify water 

needs
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WATER QUALITY ASSESSMENT
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KORES LAB WORK
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Feed 
water

Positive displacement 
pump

Pressure damper

Pressure
indicator

Nanofiltration 
membrane

Brine
Back pressure needle-

valve

Permeate

(Recycle stream for brine management)

Examination of NF membrane effectiveness under 
different water quality scenarios

Electrochemical 
absorption of uranium 

on graphene oxide



NAVAJO NATION WATERGIS PORTAL

https://unmcop.unm.edu/metals/

Hoover, J., D. Beene, and K. Chief. 2022. It takes a 
team: Tackling water quality challenges and COVID-
19 in the Navajo Nation. In Roehm, C. and M.E. 
Campana (ed.) Water Risk in a Rapidly Changing 
World: Part 2. Water Resources IMPACT Magazine 
24(1):5-8.
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SNF FIELD DEMONSTRATION
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FACULTY DEMO’ING SNF COMMUNITY TRAINING



COMMUNITY ENGAGEMENT & IRB APPROVAL

Photo by Kern Collymore on 10/4/21

Photo by JWalker on 10/4/21
Photo by Tommy Rock on 9/17/21

kpcc.org

Approved by the Navajo 
IRB April 2021 (after 1 yr)
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WATER 
HAULING 
SURVEY
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• 69 Survey Participants
• 152 Surveys Completed 
• 33 Communities 

Represented



AGE OF WATER 
HAULER

¡ 56-60 years of 
age
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WATER 
HAULERS
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•68% hauling water 10 years +

•51% travel 5-10 miles

•53% haul water 2-3 times a week

• >70% haul water for cooking, 
cleaning, and livestock



WATER HAULING SURVEY

¡ 70% would not move closer to a 
central waterline.

¡ 79% primary source of drinking 
water is bottled water

¡ 95% feel their water usage has 
increased because of COVID-19 
hand washing guidelines 
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“I can’t ever move or don’t want to ever move closer to a central water line. This is 
home this has always been my home. And I’m not leaving no where.” 

-Water Hauler



PERCEPTION OF WATER TECHNOLOGIES

Oljato Spring Oct 2021Lupton Stockwell 
Oct 2021

Example Questions:
• What are your day-to-day 

challenges getting access 
to food-energy and water?

• What concerns do you 
have about the quality of 
food, energy and water?

• Do you think off-grid 
technologies would be 
helpful to increase access 
to food, energy and water 
during the COVID—19 
pandemic? 
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WATER TECH & 
INFRASTRUCTURE 
PERCEPTIONS
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¡ 54% \very likely to accept 
changing their current water 
hauling practices with new 
technology

¡ 49% willing to pay for operation 
& maintenance

¡ 58% prefer in-person training to 
learn about new technology



CONCLUSIONS

¡ COVID-19 pandemic amplified and spotlighted existing water disparities on 
the Navajo Nation

¡ 30% of Navajos Residents lack running water & many live remotely and not 
near a central water infrastructure

¡ Need innovative off-grid user friendly water solutions to address water 
insecurity in real time

¡ Off-grid rural tribal water users have different needs and perceptions than 
other water users (cultural, ceremonial, livelihood water needs)

¡ Potential to upscale effort but need more R&D and community champions

¡ Opportunity for capacity building, tribal college educational support, & 
involvement of Native American professionals, technicians & students 26
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