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Presenter
Presentation Notes
Yá’át’ééh anołtso.  That’s “greetings, everyone” in the Navajo language.  Thanks for joining us. My Diné colleague Dr. Tommy Rock will follow this presentation to provide more details about the  environmental justice context of the now 80-year-old Navajo Uranium Legacy, as illustrated by the photos on this slide. I will be highlighting results of our population-based health studies on the Navajo Nation over the last nearly 25 years. My name is Chris Shuey and I direct the Uranium Impact Assessment Program at Southwest Research and Information Center, a not-for-profit organization founded 53 years ago in Albuquerque. I’ve been with SRIC for 43 years and have had the privilege of working with Diné and Pueblo communities on uranium mining impacts since covering these issues as a journalist in the late 1970s.  I lead the community engagement core of the University of New Mexico’s METALS Superfund Research Center and am a co-investigator for the studies discussed here today.  This work would not be possible if not for the contributions of both community members and colleagues at UNM and SRIC.  I want to recognize our long-time director, Dr. Johnnye Lewis, who pioneered community-engaged research in the 1990s. Nearly 50 bilingual community members were trained as environmental health researchers, and today, more than 20 Native Americans staff our ongoing studies, using Indigenous knowledge to inform and build environmental health capacity on the Navajo Nation and the Pueblo of Laguna.
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Presenter
Presentation Notes
We’re grateful for funding from the National Institutes of Health and the National Institute of Environmental Health Sciences, but as the slide says, this presentation has not been reviewed for those agencies. All of our human research has been approved by Institutional Review Boards at UNM and the Navajo Nation.  We recognize and name the Indigenous community organizations collaborating in these studies. I have no financial conflicts of interest to report.  And we of course honor the Pueblo lands on which the main campus of UNM and my office in Albuquerque sit, and we acknowledge our committed relationships with Indigenous peoples. 



Presentation Overview 
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1982 

Kerr-McGee Churchrock I Mine 

Mine workers, Churchrock 

Abandoned surface mine, 
Cameron Chapter 
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A&B-3 mine, 
Cameron 

Chapter 

2015 2012 

2003 

Citizen radiation monitoring, 
Churchrock Chapter 

• Indigenous perspectives on EH research 
• Epidemiology of uranium workers on the 

Colorado Plateau 
• RECA reform initiatives 2023-2024 

• Findings of UNM’s Environmental Health 
Studies since 2001 

• DiNEH Project 
• Navajo Birth Cohort Study 

• Public health perspectives on remediating 
abandoned uranium mine waste sites  
 
 

Blue Gap-Tachee home, mine waste on hill in background 

2014 

RWPRCA Commemoration, 
Coyote Canyon Chapter 

2019 

2015 

Presenter
Presentation Notes
I have lots to cover in this talk, from Indigenous perspectives on environmental health research to the epidemiology of uranium workers and the ongoing efforts to reauthorize and expand the federal Radiation Exposure Compensation Act, or RECA. I’ll review findings of two of our ongoing population-based studies, the DiNEH Project and the Navajo Birth Cohort Study, and provide public health perspectives on remediating hundreds of abandoned uranium mine waste sites in the Four Corners Area.



Understanding Indigenous perspectives for 
environmental health researchers 
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Maryboy & Begay, Sharing the Skies, 2010 

Presenter
Presentation Notes
The UNM METALS Superfund Research Center has worked with the Indigenous Education Institute to inform and train non-Native researchers in Indigenous perspectives, as shown here.  Simply stated, the key difference between Western and Indigenous science is that Western sciences tends to separate humans from nature, while Indigenous knowledge promotes interrelationships of humans and nature, and human health is always connected to the health of the land, water, air, and animals. We frequently hear Native community members say they cannot begin to protect their health without healing the land first. 
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Mining Legacy in the Western U.S. 
• 161,000 abandoned hard rock mines 
• Uranium, vanadium mines second only to gold and silver 
• >10,400 abandoned uranium mines (AUMs) in region 
• >600,000 Native Americans live within 10 km of abandoned 

mines 
Potential for higher sensitivity to toxicity among Native 
Americans 
• Tied to land, reliance on local resources, “living waters” 
• Understudied genetic, epigenetic, metabolic differences 
• Tied to land – moving not always an option to reduce 

exposures 
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Lewis et al., Current Environmental Reports, 2017 

Presenter
Presentation Notes
The Big Picture is that Indigenous people are disproportionately impacted by hardrock mining throughout the Western U.S.  In a paper published in 2017, Dr. Lewis and colleagues estimated that more than 600,000 Native Americans live within 10 kilometers of an abandoned mine, and uranium and vanadium mines are second only to gold mines.  EPA estimates there are more than 10,400 abandoned uranium mines, or AUMs, in the West.  And because Native people are tied to the land and rely on local resources for water and food, they tend to be understudied in terms of epigenetic and metabolic differences compared with the general population.



Uranium mining: sentinel exposure for lung disease, 
especially among Navajo uranium miners 
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• Lung disease observed in European pitchblende miners in 1500s 
(Lorenz, 1944); at least 12 major epi studies of U miners 

• High in-mine radon levels comparable to European mines; 1,100 
miners and millers screened by 1951 (Holaday et al., 1952)  

• Radiation (radon and radon progeny) identified as causing lung cancer 
in Navajo uranium miners (Wagoner et al., 1965) 

• 16 of 17 Navajo men who presented with lung cancer at the Shiprock 
IHS hospital were uranium miners (Gottlieb et al., 1982) 

• Navajo miners face 2-3 fold excess mortality from lung cancer, 
pneumoconiosis and other respiratory diseases (Roscoe et al., 1995) 

• RECA formulae for diminished lung function systematically 
underestimated effects among Native Americans (Maple et al., 1997) 

• Lung cancer risk in Navajo men who were U miners:   
• 20x-30x GREATER than for Navajo men who never mined uranium; 
• 67% of new lung cancer cases among Navajo men between 1969 and 1993 

attributed to one exposure, underground uranium mining (Gilliland et al., 2000) 

• “Epidemic” of lung cancer among Navajo miners was “inevitable” 
because US ignored the European evidence (Archer et al., 2004) 

Must-reading on the Navajo Uranium Legacy U
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Presenter
Presentation Notes
Over past 80+ years, we’ve learned that uranium mining is a sentinel exposure for lung disease, especially among the estimated 5,000 Navajo miners dating back to 1940s.  Uranium miners are among the most studied occupational cohorts internationally. I won’t recite all of the evidence, but results of these studies show that Navajo miners have a 2 to 3 fold excess mortality from lung cancer and non-malignant respiratory diseases compared with all races, that nearly two-thirds of all incident lung cancer cases among Navajo men between 1969 and 1993 resulted from underground uranium mining, and that the Federal Government knew of the risks of exposures to radon and radon progeny but chose not to inform the early miners.  Dr. Victor Archer, perhaps the most renown of the uranium miner researchers, has called underground mines “cancer factories,” and that Government’s failure to recognize the European experiences with pitchblende miners likely resulted in an “epidemic” of lung cancers, especially among the non-smoking Navajo miners. Shown here are images of seminal books that have been written on this sad history, and I encourage you to find copies and read them.



Occupational Exposures: 

Post-’71 Miners Health Studies Since 2000 
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Uranium miner health status since the RECA amendments of 2000: 
 11 studies published in peer-reviewed journals, 2 by 

community-based groups working with Post-71 workers 
 Post-71 uranium workers experience lung disease as prevalent 

and severe as RECA-eligible workers 
 Native American uranium workers have increased disease risk 

compared with non-Indian uranium workers 
 Federal Government failed to enforce miner-exposure limits and 

other requirements of the Mine Safety and Health Act during the 
1970s and 1980s 

 Uranium miners exhibit biomarkers of immune impairment 
greater than non-U miners (Erdei et al., 2023) 

 Findings shared with the House Judiciary Committee, Navajo 
Nation RECA lobbying team, Laguna Governor’s office 

Top L: Construction 
crew at Kerr-McGee 
Churchrock Mine. Top 
R: Post-71 research 
paper. Right: Edith 
Hood, former uranium 
worker, next of the 
(Kerr-McGee) Quivira 
waste dump 

1972 

2015 
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"…[U]ranium miners continued to be exposed to harmful levels of mining dust, resulting in a high burden of 
respiratory disease among former uranium workers in New Mexico employed after 1971. Our findings argue that 

medical screening for respiratory diseases…should be extended to post-RECA era uranium workers…"  
(Ass’ad et al., 2019) 

Presenter
Presentation Notes
As a journalist, I interviewed dozens of surviving miners in the late-70s and the spouses of miners who had passed away from lung diseases in the mid-40s. Studies conducted since the last amendments to RECA in 2000 show that the so-called “Post-71” uranium workers experience lung disease as prevalent and severe as the miners who worked between 1949 and 1971, and who are currently eligible for RECA benefits. At the request of the Navajo Nation lobbying team, I prepared a white paper updating the epidemiology of the Post-71 workers, and participated in a recent pilot study that found, for the first time, elevated biomarkers of immune system impairment among uranium miners compared with non-uranium miners.  We also found that the Government systematically failed to enforce worker safety standards of the 1977 Mine Safety and Health Act that might have mitigated or even prevented additional lung disease. 



RECA reauthorization & expansion bill stalled in 
U.S. House of Representatives 
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• RECA expired June 7, 2024 without House action  
• Adds several states to “downwinders” claims, 

including NM 
• Makes Post-71 uranium workers eligible 
• Costs of expanding, reauthorizing RECA a small 

fraction (0.005%) of the money the U.S. has spent on 
nuclear weapons since 1942 

• Speaker Mike Johnson’s office: 202-225-2777 

Indigenous 
activists rally for 

RECA approval 
in Washington, 
DC on 9/24/24 

Presenter
Presentation Notes
You would think that that Congress would recognize the Government’s and industry’s failure to protect workers. But sadly, a RECA reauthorization and expansion bill, passed by the Senate in April by an astounding bipartisan vote of 69-30, has sat on the House Speaker’s desk since then, waylaid by concerns over the estimated cost of the bill, $30 billion to $50 billion.  But when compared with the nearly $10 TRILLION spent on the U.S. nuclear weapons complex since 1942, the cost of bringing some modicum of justice for the miners and their families appears small.  As a result, former Native uranium workers and their allies, including the Union of Concerned Scientists, SRIC and the Southwest Uranium Miners Coalition, have waged a national campaign to put pressure on Congress to pass the Senate bill since RECA expired on June 7.  This included a September bus trip to Washington by nearly 50 former Native American miners and family members to stage vigils and lobby for RECA passage. Still, as we gather today, the Senate bill sits on the Speaker’s desk. 

tel:2022252777


Chemical and radiological properties of uranium 

 

 
 

 

 

Chemical Properties 
 Heaviest naturally occurring trace element on Earth 

 Found in both sedimentary and igneous rocks throughout the 
world at average concentration of 2.5-2.7 parts per million 

 Well-established kidney toxicant: large molecular size of U ion 
contributes to cell death, inhibiting proximal and distal tubules to 
reabsorb low-molecular weight proteins, contributing to chronic 
kidney disease 

Radiological Properties 
 Uranium-238 -- “Parent” of lighter elements that result from the 

natural radioactive decay of U, as shown in chart below 
 Major uranium decay products in mine and mill wastes: thorium-

230, radium-226, radon-222, polonium-210 
 Emits ionizing radiation: alpha, beta, gamma  
 Ra-226 – Known to cause cancers of the bone and blood 
 Radon and Radon Progeny – inert gas that builds up in 

uranium mines and indoor environments; said by USEPA to be 
the second leading cause of lung cancer in the U.S. 

9 Uranium decay radionuclides of interest; Rn 
progeny shown in large red oval U
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Kidney (cross-section) 

Sites of uranium 
toxicity 

Presenter
Presentation Notes
Just to review:  Uranium has both chemical and radiological properties.  As the heaviest element in the Earth’s crust, uranium poses significant risks to kidney function, and as a radioactive element, decays through a series of highly toxic elements, including radium, radon, short-lived radon progeny, and polonium. Radium is a known carcinogen (you’ve likely read about the blood cancers among the Curies in France in the late 19th Century and the Radium Dial Painters in New York in the 1920s), and indoor radon is, according to USEPA, the second leading cause of lung cancer in the U.S.  Radon and radon progeny, along with dusts and diesel smoke that accumulated in the mines, contributed to the lung cancers and respiratory diseases among the miners.  And once released to the environment, uranium rapidly oxidizes to its hexavalent state, easily dissolved in groundwater and soils with little soil moisture.  



Uranium mine wastes:  Mixtures of toxic metals and 
radioactive elements exceeding background 

 XRF Results* for 2014 
samples 

Elemental Content, ug g-1 
Si S Al Fe Mg U  V  Ca 

Undisturbed Soil 241,950 1,339 52,129 26,739 3,068 BDL* BDL* 16,441 
Mine waste1  235,563 223 69,533 15,259 181 2,248 15,814 855 
Mine waste2 243,703 1,834 59,730 3,511 405 6,614 4,328 3,293 

Analyses at UNM Earth & Planetary Sciences lab;  
crustal average concentrations are 2.7 ppm for U, 1,235 ppm for V 

Prius-size boulder 
reading 2-15 
mrem/hr on two 
different radiation 
meters 

Mine wastes 
(30->5,000 uR/hr 
on Ludlum-19) 

10 

U
N

M
 M

ET
A

LS
 S

up
er

fu
nd

 C
en

te
r 

Case Study: Claim 28 AUM in Blue Gap-Tachee Chapter 
near 17 homes. Uranium and vanadium concentrations 
(chart) indicate ore-grade levels in waste. 

Presenter
Presentation Notes
Uranium mine wastes are a toxic mixture of heavy metals and radionuclides, as this example illustrates.  This a picture of an AUM waste dump in the Navajo community of Blue Gap-Tachee, with occupied residences located nearby.  In addition to high rates of gamma radiation coming off the surface of the wastes, we documented that the wastes have high concentrations of uranium, vanadium and other metals in concentrations akin to unrefined uranium ores.  These characteristics are common at AUM sites throughout the Southwest. Furthermore, my UNM colleagues found that weathered mine wastes have a thin veneer of submicron particles that are easily resuspended into the air and cause significant cardiopulmonary effects in laboratory mice when lavaged with a solution of mine dust. 



Tachee AUMs 
Added to NNEPA Priority 

AUM list in 2015 

Map courtesy USEPA Region 9, modified by SRIC 

DiNEH 
Project 
Study 
Area 

Puerco River Valley/ 
Nahata’ Dziil 
Commission 

 (mining discharges) 
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NBCS Study 
Area, Navajo 
Nation wide 

    Thinking Zinc 
enrollment sites 

Ambrosia Lake 
Uranium District 

Pueblo of 
Laguna 

 

Presenter
Presentation Notes
This map shows the extent of the Navajo Uranium Legacy in which AUMs are located in all four directions and in the central area of the Navajo Nation. EPA estimates that thousands of people live a quarter-mile from about 14% of the 524 AUMs in Navajo.  I show here the DiNEH Project study area in the Eastern Navajo agency, the Navajo-wide birth cohort study, and three sites of our Thinking Zinc clinical trial. These studies assess exposures in both mining-impacted and not impacted areas.  Not shown are another 250 AUMs on the New Mexico side of the map to the right, and the 2,800-acre Jackpile Uranium Mine on the Pueblo of Laguna – for many decades, the largest open pit mine in the world.



Navajo Uranium Legacy: By the Numbers 
524 Abandoned uranium mines (AUMs), plus >1,100 

mine “features” 
0 Fully remediated AUMs  

~30 Interim removal actions to remove wastes near homes 

96 AUM site radiation screening reports 

130 Site assessments expected to be completed by 2022 

10-15 
8 

EE/CAs* expected to be completed by end of 2022; 
EE/CAs issued for public comment as of 10/1/24 

$1.7 billion Money USEPA says it has available for remediating ~40% of 
all AUMs through Tronox bankruptcy, settlements with 
mining companies, federal contributions 

3 Congressional hearings: 1979, 1993, 2007 

3 Federal response plans: 2008, 2014, 2021 

57 Navajo Chapters w/ 1-3 uranium exposure sources (AUMs, 
contaminated water sources, contaminated structures) 

Cover of USEPA Ten-Year Plan, Jan. 2021 
12 

Sources:  EPA Ten-Year Plan, 2021; EPA press release, 2024; EPA Fact Sheet 2018; DiNEH Project, 2006;  
*EE/CA = Engineering Evaluation/Cost Analysis 
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Presenter
Presentation Notes
As I indicated earlier, progress in remediating hundreds of AUMs has been slow over the past 3 decades.  EPA’s 2021 Ten-Year Plan does not give the agency credit for fully remediating a single AUM, but the agency, its contractors, and corporate responsible parties have performed dozens of assessments and generated cleanup plans for at least 8 mine sites. More than half of all Navajo communities (called chapters) have at least one and up to three sources of uranium exposure – mine waste dumps, contaminated water sources and structures built with mine wastes.



Community questions have driven UNM 
environmental health research 

DiNEH Project, 2002-2012 
• Does U in drinking water increase 

risk of kidney disease? 
• Do multi-pathway exposures to 

metals in mine wastes increase 
risks of chronic disease? 

• Community-based trainings to 
develop study design, 
implementation methods, consents 

Navajo Birth Cohort Study, 2010-
present 
• Do exposures to U mine waste affect 

children’s health, development? 
• Do exposures to metals in mine 

wastes impact chronic disease? 
• Extensive trainings to develop EH 

capacity among community members 
hired by UNM, SRIC and NNDOH 
 
 

METALS SRP, 2014-present 
• Do mixed-metal U mine wastes 

contribute to air, water and 
farmland contamination? 

• Do exposures to U wastes result in 
immunologic, cardiovascular, 
pulmonary effects? 

• Status of remediation? 
• Community defines research Qs 
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Presenter
Presentation Notes
Here, I summarize with maps and text our major environmental health studies.  The important take-home message is that each of these studies is grounded in the concerns and needs of the communities, as expressed by residents and community leaders in numerous meetings and training sessions.  Along the way, we have developed and continue to expand the scientific responses to these concerns.  It is a hallmark of Dr. Lewis’s leadership that the communities define the research questions, and we the researchers work with the communities to address those questions.



Summary of key findings of UNM environmental health studies* 
on the Navajo Nation**, 2002-present 

Study Design/Population Key Findings 

DiNEH Project • Cross-sectional, iterative 
• 1,304 participants in 20 chapters 

of the Eastern Navajo Agency;  
• 267 in blood and urine collections 

 Proximity to U mine wastes -- significantly increased risk of kidney disease during 
mining era; cardiovascular disease (CVD) and autoimmunity during legacy era 

 Chronic exposures (survey data) – median residency of participants = 33 years 
 Twofold increase in antinuclear antibody (ANA) positivity over U.S. norms 
 Biomarkers of autoimmunity associated with U in drinking water below MCL 

NBCS-ECHO+ 
Environmental 

influences on Child 
Health Outcomes 

 

• Longitudinal cohort 
 

• >1,800 mothers, fathers, babies 
throughout the Navajo Nation 
across three phases; 

 
 

 Pregnant Navajo women have higher U exposures than all U.S. women 
 92% of babies with detectable urine-U at birth born to mothers who had urine-U 

levels > than national norms 
 Arsenic exposure increased oxidative stress, a contributor to CVD 
 >60% of pregnant women deficient in zinc, iodine – two essential nutrients for child 

development 

Thinking Zinc 
 
 
 

• Clinical trial 
 

• 71 (three Navajo communities) 

 4-fold increase in U levels among Thinking Zinc participants 
 Individuals’ metals exposures can be vary greatly across a 10-month period 

 
 

METALS Superfund 
Research Center 

 

• Environmental studies with 
Indigenous science/art to inform 
and explain biomedical research, 
reduce exposures 

 Mice exposed to solution of mine dust exhibited immune responses indicative of 
cardiopulmonary (heart-lung) damage 

 Weathered mine wastes replete with submicron particles containing U, other metals  
 Mine wastes characterized by high concentrations of metals, including U and V, and 

radionuclides, specifically Ra-226 
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*Copies of published papers, fact sheets and presentations documenting these results are available from the presenter, sric.chris@gmail.com. 
**Diné field staff who contributed to these studies are listed in the Acknowledgements slides at the end of this presentation. 

Presenter
Presentation Notes
Here I show a summary of findings across these studies, based on a dozen published papers and numerous technical presentations. Let me focus now on findings of the DiNEH Project, which involved extensive bilingual surveys of more than 1,300 people, geospatial analyses of where people live in relation to the locations of mine wastes, and biomonitoring of blood and urine for metals among a subset of 267 participants. We found that proximity to waste sites is consistently a significant predictor of increased risk of kidney disease during the mining era and cardiovascular disease and autoimmunity during the legacy period, or after the mines closed in the mid-1980s. We found that many people are captive to their exposures because they have lived at their current residences for about 33 years.  We found a two-fold increase in antinuclear antibody positivity among participants, and biomarkers of autoimmunity were significantly elevated among participants drinking water with uranium concentrations of about one-third of the federal drinking water standard of 30 micrograms per liter.

mailto:sric.chris@gmail.com


This is what “proximity” looks like 

Cameron Area AUMs 

Quivira Churchrock MIne 

Homes in Red Water Pond Road Community, Coyote Canyon 

Claim 28 Mine in Blue Gap-Tachee 

Interim 
removal 

15 
Above L: 20 homes next to Mariano Lake Mine; Above R: Village of 

Paguate sites next to Jackpile Mine, Pueblo of Laguna 

Jackpile Mine North Pit, next to Paguate Village 

Presenter
Presentation Notes
People still live near mine wastes, as illustrated in this slide of what “proximity” looks like. Mine wastes remain near homes in the Red Water Pond Road Community, Blue Gap-Tachee Chapter, Cameron Chapter and surrounding areas, Mariano Lake Chapter, and on the Pueblo of Laguna. These examples provide evidence of long-term exposures resulting in contributions to chronic diseases among people who live nearby.



Navajo Birth Cohort Study-ECHO+ 

 Part of NIH’s national ECHO-wide cohort consisting 
of 84 birth cohorts at 35 sites involving ~150,000 
children 

 Large size of national ECHO-wide cohort allows 
comparison with other Indigenous populations as 
well as with other diverse populations across US 

 Primary focus -- pediatric outcomes (graphic) that 
have a high public health impact 

 Includes repeated biomonitoring, survey data 
collection, medical record reviews, developmental 
assessments, home environmental assessments  

 Informs our understanding 
 Provides training, experience in research, building 

Diné EH capacity 
 Multigenerational exposures and outcomes at 

community level 
• DiNEH (18-96 yrs) 
• NBCS parents (21-45 yrs) 
• NBCS children (prenatal – 18 yrs) 

 Trends over lifespan 
 Clusters of metals & micronutrients 
 Local health care needs 

 
 

 
 

NBCS-ECHO+ staff at NNHRRB conference, October 2023 
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ECHO’s primary child health outcomes shown here are applicable to 
Navajo Nation health concerns 
 

Presenter
Presentation Notes
I turn now to results to date from the Navajo Birth Cohort Study, which is now part of the NIH’s Environmental influences on Child Health Outcomes program. Across three phases of the study, we’ve surveyed and assessed more than 1,800 pregnant women, fathers and babies.  The continuum of studies across the DiNEH Project and NBCS cohorts allows researchers to assess multigenerational exposures at the community level, observe trends in health outcomes and child development, identify clusters of metals and deficiencies in micronutrients among female participants, and respond to local health care needs.  The photo here shows just some of our NBCS study team, many of whom gave presentations at the Navajo Nation Research Conference in October 2023.
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Presenter
Presentation Notes
The birth cohort employs a variety of methods to assess exposures, from surveys and biomonitoring to home environmental assessments. This chart shows results of assessments at about 600 homes of participants.  Nearly 9 homes out of every 10 homes had detectable levels of uranium in indoor dusts, and those same dusts contained a mixture of metals in about 64% homes, with lead, arsenic and manganese the most prevalent metals exceeding screening guideline values.  Water consumed from either public drinking water sources or unregulated wells exceeded at least one, and in many cases more than one, maximum contaminant level, or drinking water standard; arsenic (15.1%) and uranium (12.5%) are the two most prevalent elements exceeding MCLs in Navajo water sources.  About 9% of homes had gamma radiation rates exceeding screening values, indicating that fewer homes than anticipated used mining wastes as construction materials. A little more than 7% of homes had radon levels exceeding our “action” level of 2.7 picoCuries per liter-air, which is more restrictive than EPA’s national action level of 4 pCi/l, which carries a lifetime lung cancer risk equivalent to smoking 1-2 packs of cigarettes a day.



About 20% of NBCS participants 
exceed the national 95th percentile 

NBCS 50th percentile (green line) 
 
NHANES 50th percentile (red line) 

Pregnant women enrolled in NBCS have higher 
average concentrations of urine uranium 
compared to national norms 

N
av

aj
o 

B
irt

h 
C

oh
or

t S
tu

dy
 

NHANES 95th 
percentile level 

Presenter
Presentation Notes
Given this exposure profile, it’s no surprise that pregnant women enrolled in NBCS have higher average concentrations of urine-uranium compared to national norms, with about 20% of participants exceeding the national 95th percentile concentration of uranium as established by CDC’s NHANES surveys of thousands of Americans every three years.  Furthermore, we’ve found that the urine-uranium concentration corresponding to the 50th percentile of Navajo participants’ exceeds the national 50th percentile for uranium in the urine of American adults. Mind you, the concentrations reported here are quiet small, measured in sub-parts-per-billion levels. But they can’t be good for our participants since uranium has no known biological benefits to the human organism.



 28% of adult participants have urine uranium >95th 
percentile of NHANES 
• Dads   36% 
• Moms        26% 

 Babies (not creatinine corrected) 
• Infant @ birth  0.5% 
• Infant @ 6 months  15% 
• Infant @ 12 months  19% 

 25% of babies (13/52) had uranium concentrations above 
the NHANES 50% for adults (0.007 µg/ml) 

 92% of babies with detectable uranium at birth were born 
to mothers with urine-U levels >NHANES 50% 

 Urine U increases over early childhood at least to age 5, 
indicating ongoing exposures (chart) 

 NBCS subgroup with the highest overall U exposure had 
a relative risk of pre-term birth of 2.9 times (95CI: 
1.1,6.1) (Hoover et al., 2023) 

 Long-term consequences of these exposures remain to 
be determined 

Do we see evidence* of placental transfer of uranium to 
fetus and ongoing exposure after birth? 
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*Based on biomonitoring data through January 2020. Note: We have not done 
direct placental transfer calculations. Inferential data based on urine 
measurements in infants at delivery.   
 

Presenter
Presentation Notes
Before we embarked on the birth cohort study, conventional wisdom taught that the heaviest of metals do not pass through the placenta from mother to unborn baby.  That assumption is belied by the fact that 0.5% of babies had detectable uranium in urine on the day of their birth (yes, we collect babies’ urine as soon as possible after they are born), and the prevalence of urine-uranium levels in babies increased to nearly 20% at 12 months of age.  Furthermore, as shown in the chart at the right, urine-uranium levels in Navajo children appear to be increasing through age 5, although the sample of babies at this age is small. Our most recent finding show that the NBCS subgroup with the highest urine-uranium exposure had relative risk of pre-term birth of nearly threefold.  The long-term consequences of these exposures remain to be determined.



NBCS diets during pregnancy deficient in 
micronutrients important for normal child development 
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 Deficiencies only minimally improved since 1981! 
 Iodine and zinc critical in normal child development 
 Opportunities for future interventions? Ex: Thinking Zinc    
 Folate intervention had huge impact 

DeLa Rosa et al., Diet quality among pregnant women in the Navajo Birth Cohort Study.Maternal & Child Nutrition. 2020 | 
https://doi.org/10.1111/mcn.12961 

Zinc and other nutrients as % Estimated Average Requirement Iodine deficiency:  ~50% of NHANES total and 
pregnant women 
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Presenter
Presentation Notes
On the other end of the spectrum, UNM researchers found that Navajo women’s diets during pregnancy are deficient in the key nutrients, zinc and iodine, when compared with World Health Organization sufficiency levels.  These micronutrients are essential for normal child development. Deficiencies in these nutrients have improved only marginally since the last assessment more than 40 years ago. These findings gave impetus for co-development of the Thinking Zinc Clinical Trial with community members interested in interventions that could IMPROVE individual health.  We now have 71 people enrolled in Thinking Zinc in three Navajo communities and are examining biomonitoring results to determine if administration of zinc at the USDA recommended daily allowance of 11 milligrams is reducing levels of uranium, arsenic and other metals to allow for restoration of the body’s natural DNA-repair mechanisms.



Discussion 
 DiNEH Project – Largest cross-sectional 

study of exposure to uranium on the Navajo 
Nation 

 Navajo Birth Cohort Study – Largest cohort 
study of Diné mothers, fathers and babies 
documenting ongoing environmental 
exposures 

 Thinking Zinc – First-ever community-based 
clinical trial showing elevated levels of metals 
in blood and urine, exceeding national norms 

 Studies developed in partnership with 
community members, designed to answer 
community questions about effects of 
exposures  

 Proximity to mine wastes, contaminants in drinking 
water, and metals in blood and urine associated 
with increased risks of chronic, metabolic diseases 

 Metals – As, Ra, Hg, Ni, U – in drinking water 
associated with biomarkers of cardiovascular 
disease, autoimmunity 

 Biomonitoring of contaminant levels in people living 
near mines can supplement risk assessments 

 Findings of health studies can inform remediation 
plans for AUMs, e.g., 
 Prioritize remediation of waste sites located near 

residences 
 Reduce exposures by consolidating wastes into 

fewer sites; develop central disposal sites  

21 
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Presenter
Presentation Notes
We now know from these findings that proximity to waste sites, metal contaminants in drinking water, and metals in blood and urine are associated with increased risks of chronic, metabolic diseases, and that mixtures metals and radionuclides – plentiful in the environment -- are associated with elevated biomarkers of cardiovascular disease and autoimmunity.  Our findings with respect to increased health risks associated with living close to abandoned mines did convince EPA to prioritize remediation of sites near residences and communities.  But overall, EPA is not using existing health data from these communities or employing field assessment methods and biomonitoring that are common in environmental health studies to supplement classic regulatory risk assessment practices.  Remediation plans are also plagued by assumptions that mine wastes to be capped in their present locations versus being hauled off to engineered disposal facilities.  A principal impediment is that such disposal facilities are not near the Navajo Nation and federal agencies have so far been unwilling to consider permitting and building such facilities on federal public lands in New Mexico, Arizona and Utah. 



 https://hsc.unm.edu/pharmacy/research/areas/nbcs-echo/ 
 https://hsc.unm.edu/pharmacy/research/areas/metals/ 

 http://sric.org/uranium/index.php 
• NavajoWaterGIS: https://unmcop.unm.edu/metals/ 

• Navajosafewater.org 
• sric.chris@gmail.com 
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Presenter
Presentation Notes
In closing, I note that roughly 70% of the AUMs in the West are defense-related, meaning they were developed by companies working under contracts to the Atomic Energy Commission to produce uranium for nuclear warheads.  As such, many Native American leaders assert that remediating the Uranium Legacy is a FEDERAL RESPONSIBILITY, and I certainly agree with them.  I have only scratched the surface of our findings across a quarter century of environmental health studies in Native American communities impacted by abandoned uranium mines.  I invite you to visit our various websites shown here to review our published papers and see our presentations, videos and other online resources.  I would be happy to send you copies of these slides by contacting me at sric.chris@gmail.com. Ahéhee’, or thank you!

https://hsc.unm.edu/pharmacy/research/areas/nbcs-echo/
https://hsc.unm.edu/pharmacy/research/areas/metals/
http://sric.org/uranium/index.php
mailto:sric.chris@gmail.com
https://hsc.unm.edu/pharmacy/research/areas/nbcs-echo/
https://hsc.unm.edu/pharmacy/research/areas/nbcs-echo/
https://hsc.unm.edu/pharmacy/research/areas/nbcs-echo/
https://hsc.unm.edu/pharmacy/research/areas/nbcs-echo/
https://hsc.unm.edu/pharmacy/research/areas/metals/
https://hsc.unm.edu/pharmacy/research/areas/metals/
http://sric.org/uranium/index.php
http://sric.org/uranium/index.php
mailto:sric.chris@gmail.com
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