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 Welcome and Introductions
 Featured Presentations:

 Native American Fish & Wildlife Society Update by Dr. Julie 
Thorstenson, Executive Director, Native American Fish and Wildlife 
Society

 Integrating Geospatial and Environmental Sciences to Advance 
Community-Driven Tribal Water Research by Joe Hoover, Assistant 
Professor, Department of Environmental Science, U of A Indigenous 
Resilience Center- and - Anupama Sethuraman, Department of 
Environmental Science (PhD Student, U of A)

 Next Steps and Actions
 Around the Phone Updates

Today’s Agenda
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WESTERN REGIONAL PARTNERSHIP 3

 Executive Director, Native American Fish and 
Wildlife Society
 Serves as chief administrator under the guidance and 

direction of the NAFWS board of directors to achieve 
the organization’s mission to assist Native American 
and Alaska Native Tribes to conserve, protect, and 
enhance their fish and wildlife resources.

 Previously:
 Founder 4T Consulting (healthcare planning, organizational 

management, wildlife and environmental surveying and planning, 
grant writing and management services)

 Clinical Services Administrator, Indian Health Services
 CEO, Cheyenne River Sioux Tribe Health Department
 Wildlife Habitat Biologist, Cheyenne River Sioux Tribe 
 Adjunct Professor at Oglala Lakota College

 Education:
 Ph.D., Biological Science, South Dakota State 

University
 Citizen of the Cheyenne River Sioux Tribe

Julie Thorstenson, 
Ph.D.

Executive Director
Native American Fish and 

Wildlife Society



Governmental 
Affairs Updates

Julie Thorstenson, PhD

Executive Director



Challenges

• No base funding for Tribal Fish and Wildlife

• Loss of  Federal partners and institutional knowledge

• Break down of  communication internally and externally in Federal agencies

• Lack of  Economic Impact data collectively for Tribes

• Fast pace and volume of  changes

• Educating on Tribes unique political class



2025 Governmental Affairs Work

• Tribal Fish and Wildlife Professionals surveyed regarding impacts of  Executive 
Orders (3/7/25, 4/18/25 and 9/31/25)

• Tribal Fish and Wildlife Funding fly-in and briefing (March 2025)

• Tribal Fish and Wildlife Funding fly-in (November 2025)

• Increased direct technical assistance since Jan 20, 2025

• Appropriations Requests
• NAFWS Operations & Maintenance

• Conservation Law Enforcement Officer Funding



Tribal Nation Survey: 
Impacts of  EO 3/7/25

• Surveyed over 400 contacts

• EO impacts in general

• EO impacts to fish and wildlife 
programs

• Describe any challenges

95 re s pons e s  from 80 Tribe s





Tribal Nation Survey: Impacts 
of  EO 4/18/25

• Surveyed over 400 contacts

• EO impacts in general

• EO impacts to fish and wildlife programs

• Asked more quantitative questions

47 Tribes responded







Tribal Nation Survey: 
Impacts of  Executive 

Actions 9/30/25

• Surveyed over 800 
contacts

• EO impacts in general

• EO impacts to fish and 
wildlife programs

• Asked more quantitative 
questions

39 Tribes responded



2025 Executive Action 
Impacts to Tribes: A Fish 

and Wildlife Snapshot

- 800 Tribal Fish and Wildlife contacts 
Feb, Apr, and Sept

- 113 Tribes responded to at least one of  
the three surveys representing a 20% 
response rate.

- Tribes in every NAFWS region 
responded to at least one survey.



Quick Glance

• Tribes who selected “Yes” to whether they had 
experienced freezes of  awarded grants and federal 
funding at least once between Jan 20-Sept 30, 2025

61% (69 Tribes)
Feb: 46 Tribes (56%): $20,809,005

Apr: 28 Tribes (60%): $56,617,398

Sept: 12 Tribes (31%): $6,202,909

• Tribes who selected “Yes” to experiencing a 
cancellation of  awarded grants and federal funding at 
least once between Jan 20-Sept 30, 2025

30% (34 Tribes)
The amount of  awarded funding reported as having been 
cancelled to Tribal Fish and Wildlife Programs this year is 

at least 

$53,261,901



Tribal fly-in and 
briefing

• March 7, 2025

• 8 Tribal Fish and Wildlife Professionals 
and 3 NAFWS Staff

• Briefing on Tribal fish and wildlife 
funding for ~20 attendees

• Met with 30 offices and 5 committees



Opportunities

• Increase Tribal self-determination and/or self-governance contracts or co-
management

• Dedicate annual funding for CLEO programming, enhancement and training

• Land & Water Conservation Fund – amend eligibility or establish Tribal set aside

• Compliance regulations reform – Tribal input
• ESA

• NEPA



Legislative Opportunities

• Recovering America’s Wildlife Act 

• America’s Wildlife Habitat Conservation Act 

• Land and Water Conservation Fund

• Farm Bill



Resources



FOLLOW US ON OUR WEBSITE/SOCIAL MEDIA

@nativeamericanfish
andwildlife

@native_wildlife

@nafws_insta

Native American Fish & Wildlife 
Society

nafws.org

@nafwstiktok



Questions? 
National Office Phone Number:   303-466-1725
Remote Staff  Phone Number:  720-983-1010



 Assistant Professor, Department of Environmental 
Science, University of Arizona

 Specializes in the geography of water resources with a focus 
on patterns of exposure and health impacts in rural, 
underserved communities in the United States. 

 Core faculty affiliate with the Indigenous Resilience Center
 Co-Director, Center for Native Environmental Health Equity 

Research
 Previously:

 Assistant Professor at Montana State University - Billings
 Research Assistant Professor at the University of New Mexico

 Education:
 Ph.D. in Geography, University of Denver
 Masters in Geography, University of Arizona
 Bachelors in Environmental Sciences, Northwestern 

University
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Joseph Hoover, 
Ph.D.

Assistant Professor, 
Department of Environmental 

Science
University of Arizona



Integrating geospatial and environmental sciences 
to advance community-driven Tribal water research

Co Presented by Joseph Hoover, PhD, and Anu Sethuraman (PhD Candidate)
Western Regional Partnership Tribal Engagement Update

October 31, 2025

We respectfully acknowledge the University of  Arizona is on the land and territories of  Indigenous peoples. Today, Arizona is home to 22 federally recognized 
tribes, with Tucson being home to the O’odham and the Yaqui. Committed to diversity and inclusion, the University strives to build sustainable relationships 
with sovereign Native Nations and Indigenous communities through education offerings, partnerships, and community service.
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Research Philosophy

Each Native Nation has unique culture, traditions, 
language, history, and needs. 

• Community engaged research projects co-
developed with Indigenous Peoples (Ortiz et al 2020) 

• Approaches and tools adapted to the specific 
needs of  each community (Beans et al 2019)

Founded on respect of  tribal sovereignty and 
Indigenous knowledges

• Indigenous data sovereignty principles
• Respect for and adherence to tribal research 

approval and dissemination processes (Manson et al 
2011; Beans et al 2019)

• Informed by my experiences with Tribal IRBs

Hoover et al. Practical Applications of  Medical Geology. (2021). 193-213. doi.org/10.1007/978-3-030-53893-4_6



Waterfall Spring – Tachee, AZ

Water hauling station – Tachee, AZ

Regulated Hauling

>45 million people in the US rely on UWSs for drinking water
• UWSs use is prevalent in some Indigenous communities

Public Health Concerns
• No requirements for water quality testing (Backer and Tosta, 2011)

• Undetected contaminants – trace metals, radionuclides, microbial, 
emerging contaminants (DeSimone et al., 2009)

• Limited awareness of  groundwater contamination risk is common 
among UDWS users (Chappels et al., 2015; Flanagan et al., 2015; Walker et al., 2006)

Household water security - Unregulated Water Consumption
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Lewis, Hoover, and MacKenzie. Current environmental health reports, doi.org/10.1007/s40572-017-0140-5

Research Needs
• Well location and type   
• Water quality characteristics 
• Mechanisms of  release
• Visualization and dissemination of  data

https://doi.org/10.1007/s40572-017-0140-5
https://doi.org/10.1007/s40572-017-0140-5
https://doi.org/10.1007/s40572-017-0140-5
https://doi.org/10.1007/s40572-017-0140-5
https://doi.org/10.1007/s40572-017-0140-5
https://doi.org/10.1007/s40572-017-0140-5
https://doi.org/10.1007/s40572-017-0140-5


Groundwater Arsenic (As) in the United States
• Elevated groundwater As has been observed in 

areas across the US

• Concentrations of As increase east to west 
across US 

• Nonthermal water in the Colorado Plateau, have As 
concentrations exceeding 10 µg/L18

• “arsenic was the most commonly detected trace 
element at high (8%) and moderate (14%) 
concentrations” in aquifers of the Colorado Plateau21

• Many studies have conducted national groundwater 
As predictions19, 20

• Lombard et al. (2021) made a groundwater As 
prediction map of the US and observed multiple areas 
throughout the southwest exceeding the MCL for As

Objective

• Evaluate large-scale spatial patterns of groundwater 
As across the Colorado Plateau and assess the 
variables most important for predicting these spatial 
patterns

18(Welch et al., 1988); 19(Lombard et al., 2021); 20(Ayotte et el., 2017) 21Degnan & Musgrove (2021) 

(Lombard et al., 2021)



Arsenic in groundwater across the 
Colorado Plateau

Table: Summary statistics for arsenic groundwater concentrations by 
physiographic subsection

N Median (Mean) (µg/L)
All Data 2,218 3.0 (11.7)

Canyon Lands 190 2.0 (6.6)
Datil 129 2.0 (7.0)

Grand Canyon 236 4.0 (13.2)
High Plateaus 141 3.4 (6.0)

Navajo 670 2.7 (6.5)
Uinta Basin 209 3.0 (12.5)

Proximal to Plateau* 643 3.9 (19.9)
Note:*denotes wells not within the boundaries of the Colorado Plateau but 
retained for analysis to avoid edge effects when conducting spatial modeling

Groundwater As at wells across the 
Colorado Plateau

Kruskal-Wallis [Χ2= 25.197, df = 5, p-value <0.001)] and Dunn’s test 
suggest As is higher in the Grand Canyon compared to Canyon 
Lands, Datil and Navajo subunits (p<0.05)



Results - Probability of exceeding 10 µg/L As (Random Forest Model)

Random Forest Model Performance Metrics

Metric 5 µg/L As 10 µg/L As

Accuracy (%) 75.7 85.6

Sensitivity (%) 57.5 42.4

Specificity (%) 85.6 95.6

Κappa 0.447 0.445



Data 
harmonization
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Datasets had distinct 
geographic areas of  focus

• Compiled and harmonized 
data provide a broader 
geographic scope

• Created a data cleaning and 
harmonization pipeline 
using R and OpenRefine

Result
• 70,000 chemical 

observations for 2,000+ 
UWSs, including quality 
control data for most in a 
geospatial relational 
database

Hoover et al. Expo Health (2017). doi:10.1007/s12403-016-0226-6



Results - 12.8% of UWSs exceed U MCL
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Results – 15.1% of UWSs exceed As MCL

Spatial distribution of  uranium and arsenic in unregulated water sources

Hoover et al. Expo Health (2017). doi:10.1007/s12403-016-0226-6



Navajo Nation WaterGIS
Key Features

• Created using JavaScript, CSS, and HTML
• WebGIS application with spatial 

representation of  tested UWSs
• Summary statistics for all available analytes 

per UWS

Forthcoming publication from Beene and Hoover



WebGIS does not seem to reach the intended 
audience…so we are trying something else

Worked completed by undergraduate interns supported through the Louis Stokes Alliance for Minority Participation 
at Bunker Hill Community College





Water tells a story: Tracing uranium 
contamination in a rural Arizona 

community



The Southwest US & Colorado Plateau face unique 
water challenges

● Projected rapid drying and 
dwindling water supply

● Limited availability of surface 
water, reliance upon groundwater

● Water contamination related to 
historic mining activities

● Many unregulated water sources

Climate Legacy mining

This Photo by Unknown Author is licensed under CC BY-SAThis Photo by Unknown Author is licensed under CC BY-NC-ND

https://commons.wikimedia.org/wiki/File:Ranger_Uranium_Mine.jpg
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
https://www.ambientebio.it/ambiente/siccita-italia-2017-anno-record-mai-cosi-poca-pioggia-200-anni/
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://creativecommons.org/licenses/by-nc-nd/3.0/


Credit: US EPA

• 523 abandoned 
uranium mines 
(AUMs) exist on 
Navajo Nation1 

• Many are 
unremedied

• Histories of uranium 
mining range from 
1944-19862

Grants Mineral Belt

1Lewis, Hoover, and Mackenzie 2017
2US EPA 2023

Navajo-Hopi Land Settlement 
Act Relocation Area

This Photo by Unknown Author is licensed under CC BY-SA

Colorado 
Plateau

https://en.wikipedia.org/wiki/Kerr-McGee_Corp._v._Navajo_Tribe
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/




Is there evidence of groundwater 
contamination and to what extent 

is it due to natural or mining 
sources? 

How can water information be 
incorporated into the study 

community’s future (climate) 
adaptation plan?



Methods



What are we looking for?

(1) What is in the 
water?

(2) Where does 
the water come 
from?

This Photo by Unknown Author is licensed under CC BY-NC This Photo by Unknown Author is licensed under CC BY-SA

This Photo by 
Unknown 
Author is 
licensed under 
CC BY

This Photo by Unknown Author is licensed under CC BY-NC

Major Ions Trace Metals

Stable Isotopes

Radionuclides

https://avibert.blogspot.com/2010/11/resinas-de-intercambio-ionico-metodos.html
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/
https://commons.wikimedia.org/wiki/File:Uraniumore.jpg
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
https://ecampusontario.pressbooks.pub/prechemmods/chapter/modern-atomic-theory/
https://creativecommons.org/licenses/by/3.0/
https://www.cde.ual.es/en/european-atlas-of-natural-radiation-new-maps-show-levels-of-natural-radioactivity-where-you-live/
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/
https://creativecommons.org/licenses/by-nc/3.0/


Several wells show evidence of uranium contamination

8 of 27 wells show Uranium over the EPA’s Maximum Contaminant Level (MCL) of 30 ppb 



Uranium in the community may be coming from multiple sources

This Photo by Unknown Author is licensed under CC BY

Alluvial aquifer 
• shallow water under river 
• Mine uranium could be here

Chinle Group (rock formation)
• deep groundwater
• Natural uranium

https://www.flickr.com/photos/jsjgeology/30134312372/in/photolist-MUSecS-M8jkbw-MUSfrL-M8pjyt-oYsmFm-M8jmnj-M8piYk-du2FbP-bMS7Ht-du8f9Y-nvUcsm-i4bMcL-2WtUrF-hFioGF-R2nBcU-Ri6ZEC-ezLhrE-4D5b8H-987gvE-M8jmx9-ckfco9-PYSMJ-dPzwxu-KvjYaH-dWCBad-ck7sQ1-MWsNWb-ebweCo-M8pkcn-M8jjES-97LvdL-3JGVEU-V3oti-M8jiEL-du8fS1-CNQKw3-wrQTMX-hFitF8-6WeDz-7fACX-DwfVLf-oDN3VB-a4AHBh-M8jiP3-97BdF6-M8jkLE-767A7-dW7q3a-C9TUFy-72JqvC
https://creativecommons.org/licenses/by/3.0/


For the study community, water is a critical priority

What does water mean to you?

• Hold workshops to hear community concerns 

• Adapt future activities to stakeholder priorities

• Turn data  recommendations to improve water 

“resilience”

My research is community-based 



Water Education Workshop, October 2025

• Held a water education 
workshop in community 

• Day 1: Discussion Tables Topics
1) Water and Rocks in the 
Area
2) Water Quality
3) Uranium and Health

• Day 2: Water Sampling Demo



Co-producing Water Recommendations
• Will facilitate 4 dialogue-centered 

workshops to hear community 
concerns 

• Focused on current and historical 
water issues, Indigenous ways of 
knowing, and future water priorities

Current Plan [IRB Pending]:
Workshop 1: Gathering Information — 
What water means to you and your 
community.
Workshop 2: Identifying Strengths and 
Weaknesses — Water issues in your 
community.
Workshop 3: Identifying Root Causes — 
Climate change and environmental 
concerns in your community.
Workshop 4: Establishing a Vision — 
Water planning.



Thank you! Current Group Members
• Andee Lister (Post doc)
• Miles Fule (Data scientist)
• Sheneil Agyemang (PhD student)
• Anu Sethuraman (PhD student)
• Chrisa Whitmore (PhD student)
• Brooke Damon (MA student)
• Elayna Filippone (Undergraduate 

RA)
• Noah Henio (Undergraduate RA)
• Dawnae Yazzie (Undergraduate RA)
• Aaron Nuanez (MS, graduate 2025)

Research Team Members
Southwest Research and Information Center
• Chris Shuey
• Earle Dixon, 
• Kirena Tsosie 

Utah Sr Isotope Facility 
• Diego Fernandez

State Lab of  New Mexico
• Nidal Jadalla

Center for Native Environmental Health Equity
• Debra MacKenzie
• Yan Lin
• Daniel Beene
• Teddy Woldeyohannes

Others
• Kimberly Beisner

  t  th   i di id l  h  h  t ib t d t  thi  ll ti  k d t  th  ti i t  h  ti i t  

Funding: NIH P50ES026102, P50 MD015706, 20ES036112, USEPA (#83615701), USGS Cooperative Agreement 
G24AC00083, National Science Foundation (grant #2120733), Haury Native Pathways Award 23-24, Carson 
Scholarship 24-25, Waverly Street Foundation

University of  Arizona Colleagues
• Jen McIntosh, Hydrology
• Heidi Brown, College of  Public Health
• Marc Verhougstraete, College of  Public Health
• Pete Reiners, Geosciences
• Tong Guo, Hydrology

Indigenous Resilience Center
• Karletta Chief  
• Cherie DeVore
• Michael Johnson

KORES Lab
• Vasiliki Karanikola, Chemical Engineering, 

University of  Arizona
• Lynn Carroll, Environmental Engineering, University 

of  Arizona

Environmental Isotope Lab 
• Todd Lange
• Nitzan Yanay, Xiaoyu Zhang



WRP TEC
Next Steps
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WRP Tribal Engagement Committee Co-Chairs

47

• CEO, Ewiiaapaayp Band of 
Kumeyaay IndiansWill Micklin

• Hopi Tribal Council RepresentativeLeRoy N. 
Shingoitewa

• Emergency Services Administrator, 
Morongo Band of Mission Indians

Floyd W 
Velasquez Sr.



Roll up of 
Action 
Items

Roll up of Action Items
 GOOD NEWS – new WRP NR Co-Chair:

 Darren Talayumptewa, Southwest Region Director/Native American Fish and Wildlife Society 
and Native American Liaison/Wildlife Biologist/ American Eagle Research Institute (AERIE)

 Please sign up for a WRP account – wrpinfo.org
 Invite/Encourage other Tribal members/liaisons to be part of TEC

 Please provide input on Tribal Leadership Excel document
 Seeking additional TEC Co-Chair
 Interest in being part of a WRP Deep-Dive:

 Water Security/resilience
 Wildland Fire (response/ prevention)
 Aviation/ Airspace Needs

 Please indicate if you:
 Are interested in being part of the Outreach Subcommittee
 Have recommendations on future agenda topics
 Have additional resources like a study/funding for the good of the team

48



WRP TEC Calls
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Dec 5  Utah Division of Indian Affairs by James Toledo, Deputy Director, 
Utah Division of Indian Affairs

Jan 30

 (TBD): Update by the National Association of Tribal Historic 
Preservation Officers (NATHPO) by Dr. Valerie J. Grussing, 
Executive Director, NATHPO

 Good Data, Stronger Tribes (Overcoming Native American data 
challenges in Southern California) by Robert Maxim, Fellow, 
Brookings Metro

Feb 27  Picuris Pueblo Solar Project

March 27

April 24

Discussion items/future 
items:
 Tribes’ land 

management policies 
with federal agencies

 How tribes are dealing 
with removal of tribal 
historical information 
from federal buildings

Presentations TBD:
 Mervin 

Wright: Identifying 
traditional plants and 
uses/work in Nevada

 Traci L Morris, Ph.D. 
American Indian Policy 
Institute - Center for 
Tribal Digital Sovereignty 
update



Around The Phone
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Thank you!
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