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Abandoned mines and Native Communities

● >1/2 of Native population 
of US lives in 13 US states 
where 161,000 abandoned 
hard rock mines also located 

● >600,000 Native Americans 
live within 10 km of 
abandoned mines

● Combined with greater 
reliance on local resources, 
potentially >exposure and 
impacts

(Lewis, Hoover and MacKenzie, 2017, Current Environmental Health Reports)
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Limited understanding about 
environmental public health for tribes

“unique need for tribal-focused research to identify impacts of pollution, dietary exposure, 
cumulative risk and climate change as well as to inform decisions to reduce health risks…” 

– US EPA, 2004

Land-based cultures

• Contact with their environment

• Historical and current presence of mining, oil and gas industry 

• Reliance on natural resources for traditional diets, customs and languages. 

Sovereign tribal governments 
• Tribal IRB is a governing body.

• Lack of culturally-centered primary research 

US EPA, 2004
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Informed consent from the Tribal governance as 
well as individual participants

• Provide community-specific research-related information needed to 
make an informed decision

• Assure community of prior endorsement, wider dissemination of the 
study objectives, methods and results

• Tribal IRB approval, oversight > risk communications – broader aspects 
of report backs, several levels and increased complexity 

Western

Scientific > personal value

Traditional
Body & spirit an integral 

whole

Gonzales M, et al.. Perspectives on biological monitoring in environmental 
health research: A Focus Group Study in a Native American Community. Int. 
J. Environ. Res. Public Health 2018, 15:1129. 
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Ongoing Collaboration and Trust

UNM Community Environmental Health Program 
• Decades of community-engaged research

• Capacity building, environmental health trainings and clinical laboratory expertise & support

• Metals biomonitoring and health effects research

Current Work with Navajo Nation 
• DiNEH Project – Since 2004

• Navajo Birth Cohort Study – Since 2013, now ECHO NIH Program

Expanded Work with Cheyenne River Sioux and Crow Nation
• UNM CTSC,  NARCHVII   

• UNM Native EH Equity Center a Center for Excellence in Environmental Health 
Disparities
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Tools for successful communication

1. Maps – rural areas, well 
accepted, used

• Local knowledge of 

Locations Mine sites 

and, waste materials, land use

“Traditional Ecological Knowledge”
Lin Y, Hoover J, Beene D, Erdei E, Liu Z. Environmental risk mapping of 
potential abandoned uranium mine contamination on the Navajo Nation, 
USA, using a GIS-based multi-criteria decision analysis approach. Environ 
Sci Pollut Res Int. 2020; doi: 10.1007/s11356-020-09257-3. 

3. Explain scientific study 
concepts and results

2. Graphical 
presentation format  –
always use comparisons

Undamaged DNA:

Cells without tails

Damaged DNA:

Cells with tails
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Blue Gap/Tachee AUMs
Not included in Superfund removal 

actions as of 2013; added to Orphan 

AUM list in 2015

Map courtesy USEPA Region 9, modified by SRIC

Puerco River Valley/ 
Sanders/Nahata Dziil
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Communicating the 

UNM METALS SRP Center
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Blood Urine Meconium

Mother ➢ Enrollment

➢ Delivery

➢ Enrollment

➢ Delivery

Father ➢ Enrollment ➢ Enrollment

Baby ➢ Birth (cord blood)

➢ 2-6 months of age

➢ 12 months of age

➢ Birth

➢ 2-6 months of age

➢ 12 months of age

➢ Birth

Navajo Birth Cohort Study (NBCS)
Communicating Risk:  Biological 

Monitoring and Report Back
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Participant Report Back Letters
Biomonitoring and micronutrients results of all 36 metals (CDC)

• Mother (Enrollment) 

• Mother and baby (Delivery)

• Baby (Birth to 12 months)

• Father’s letter (Enrollment)

• Focus of Letter

• 4 reportable metals (U, As, Hg & Pb)

• Micronutrients (Zn…

• Participant’s own results

• Cohort ranges – community information!

• National range - 50- 95% range of NHANES 
concentrations (2011-2012) – CDC Fourth Report 

• Privacy and confidentiality rules followed 

• Results placed in NAIHS medical records of 
participants when explicitly stated in consent form 
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Community Report Back Information: 

Cohort and National (NHANES) Reference Levels 
Urinary Metals- Birth through early childhood
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Community Report Back Information: 
Cohort and WHO Reference Levels 

Micronutrients
● 61% of NBCS Mothers below WHO Zn 

sufficiency level

● Zn important in healthy immune function and 
repair of DNA damage/ disrupted by As and U

● Tends to be lower in pregnant women, 
particularly mothers of several children, but we 
also see in men

● We have begun a Zn supplementation clinical 
trial to check function, not just level in serum

WHO sufficiency level
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Navajo Birth Cohort Study (NBCS)
Communicating Risk:  Home Environmental 

Monitoring and Report Back

Map data based on indoor dust samples collected in NBCS, map by J. 

Hoover (UNM-CEHP)
Uranium in urine also similar across service units 
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Participant Report Back Letters
Home Environmental Results

• Gamma radiation, indoor Rn

• 22 metals in dust 

• Quality information of drinking water 
sources used in the home

• Used in mapping of environmental 
exposures across Navajo Nation

• Attachment of Letter - developed w/ 
field staff - FAQs about biomonitoring 
and metal exposure avoidance, list of 
abbreviation used in letters

Lebow-Skelley E, Yelton S, Janssen B, Erdei E, Pearson MA. 

Identifying Issues and Priorities in Reporting Back Environmental 

Health Data. Int J Environ Res Public Health. 2020; doi: 

10.3390/ijerph17186742. 
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Community 

Concerns

Testing a mechanism-based risk 

reduction strategy in healthy adults 

18-64 yrs of age, Diné men/women

Bench 

Research

Thinking Zinc: METALS SRP Clinical Trial

Can Zn reduce metals toxicity?

• Navajo IRB Approval January 2019

• Registration Clinical trials.gov

Zinc-rich Native 

foods:

blue corn mush, 

lamb, pinon nuts
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Zinc, at dietary levels, can restore PARP function, 
allow damaged DNA to be repaired

Paintings by Mallery Quetawki, Zuni Pueblo

Will it work in people?  Protect against new damage?  Reverse 

previous damage?

U Damages Immune Cell DNA Healthy Immune Function RestoredZinc → Repair of DNA Damage

+ ZN =

Damage to DNA in immune system can underlie immune dysfunction, autoimmunity, 

or disrupt tumor surveillance
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Thinking Zinc Study Design

Last visit
▪ Nutrition Survey
▪ Blood and Urine
▪ Gift card 

0 t+3 months t+6 months              t+9 months

Start of study (3rd to 4th month) (6th to 7th month) (9th to 10th month)

Baseline 
▪ Enrollment and 

Consent

▪ Blood and Urine

▪ Gift card 

Baseline 
▪ Nutrition Survey

▪ Blood and Urine

▪ Receive Zinc (RDA)

▪ Gift card 

Zinc
▪ Blood and Urine
▪ Receive Zinc (RDA)
▪ Gift card 

We will measure at each time point:

• DNA damage and DNA repair protein 

activity

• Zinc in diet (nutrition survey)

• Urine: As, U, other metals• Cells from blood: immune cells

• Serum: Zn, cytokines, ANA & specific 

AuAbs



U
N

M
 M

E
T
A

L
S

 S
u

p
e

rf
u

n
d

 C
e

n
te

rRisk Communication:
Informing 

Tribal Policy Makers

• Ongoing communication with 
effected communities

• Thinking Zinc continues. 

• May 18th, 2021, METALS hosted 
a full-day meeting at the request 
of the Navajo Health, Education, 
and Human Services Committee 
(HEHSC). 

• HEHSC Council Delegates 
updated on research results and 
progress during the pandemic. 
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Questions?
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Priorities:  Community Concerns and Questions

Air Pathway Water Pathway Plant, Animal 

Pathways

Combined Pathways

● Long-term effects 

of exposure to 

mine dusts

● Indoor dusts and 

radon

● Gamma radiation 

levels around mine

● Women exposed to 

husbands’ clothes

● Drinking water 

quality

● Uranium in Rio 

Paguate stream, 

sediments

● Groundwater 

impacts in the 

backfilled pits

● Possible discharges 

from St. Anthony 

Mine

● Are pinons

affected?

● Soil in gardens, 

farmland safe to 

grow crops?

● Effects on 

livestock and 

wildlife 

● Petrified wood has 

elevated radiation

● Former uranium workers need 

compensation

● Health risks of living close to mine 

● No monitoring before mining began

● Lack of pre-operational “background” 

● Collect, categorize anecdotal 

information on health problems

● Never had comprehensive health 

study

(Summary of comments at Mesita and Paguate Village meetings on Pueblo of Laguna)


