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URANIUM EXPOSURE AND PUBLIC HEALTH ON THE NAVAJO NATION 
AND IN NEW MEXICO: A LITERATURE SUMMARYa 

 

                                                        
a Compiled by Chris Shuey, MPH, Southwest Research and Information Center, Albuquerque, NM; 505-262-1862; sric.chris@earthlink.net. 

I.  Occupational Exposures and Health Effects 
 

Navajo Uranium Miners. Risk of lung cancer among 
male Navajo uranium miners was 28 times higher than 
in Navajo men who never mined, and two-thirds of all 
new lung cancer cases in Navajo men between 1969 
and 1993 was attributable to a single exposure — 
underground uranium mining.1  A NIOSH review of vital 
status of 757 Navajo uranium miners through 1990 
found that about 40% were deceased. Of those, 
excess mortality was found for lung cancer 
(Standarized Mortality Ratio = 3.3), tuberculosis 
(SMR=2.6), and pneumoconioses and other respiratory 
diseases (SMR=2.6), compared with mortality rates for 
non-Whites in New Mexico and Arizona.2  Smoking did 
not account for the large increased risk of lung cancer 
in Navajo men who were uranium miners.3  The root 
cause was their exposures to in-mine radon and radon 
progeny: “The causal association between exposure to 
radon progeny and lung cancer has been firmly 
established”.4 Of an estimated 5,000 Navajo uranium 
workers, 1,000 and 1,200 were expected to have died 
by 2000.5 However, vital status for these workers has 
not been updated since the studies of the 1990s. 
 

All Uranium Miners. That underground miners of 
uranium and uranium-containing ores suffer mortality 
from lung diseases, including lung cancer, at rates 
significantly greater than the general population was 
first documented in studies of European miners from 
the late 16th Century through the first half of the 20th 
Century.6  The U.S. Public Health Service found high 
levels of radon and radon progeny in underground 
uranium mines on the Colorado Plateau in the early-
1950s.7  A decade later, a series of studies confirmed 
an excess of radiation-induced lung cancers among 
white Colorado Plateau underground miners.8  The 
most recent update of vital status among 3,238 white 
male miners (1960-1990) showed significantly elevated 
SMRs for pneumoconioses (24.1), lung cancer (5.8), 
tuberculosis (3.7), COPD (2.8), emphysema (2.5), 
benign and unspecified tumors (2.4), and diseases of 
the blood and blood-forming organs (2.4), more than 
22 years after last mining.9 The federal government 
adopted the first in-mine radon exposure limit (4 
Working Level Months [WLM] per year) in 1968, and 
began requiring companies to install ventilation 
systems and provide workers with respiratory 
protection starting in 1972.10  Compliance and record-
keeping were not uniform or complete, and in 1980, a 
federal agency tracking uranium miners concluded that 
the 4 WLM/yr limit “does not provide an adequate 

degree of protection for underground miners.”11  No 
changes in the standard have been made since then, 
and no formal follow-up of the health of post-1971 
uranium workers has been conducted. An informal 
survey of more than 1,300 post-’71 uranium workers by 
a workers’ advocacy group in 2007-2009 found 
widespread dissatisfaction among workers with 
government enforcement of safety requirements and 
self-reported patterns of disease consistent with 
illnesses now compensable under the Radiation 
Exposure Compensation Act (RECA), as amended.12 
 

Uranium Millworkers.  A series of federal studies of 
mortality among uranium millworkers beginning in 1973 
and continuing through 2004 has shown progressively 
increased mortality risks as the millers population has 
aged.13  The health of more than 2,000 millers who 
worked between 1940 and 1972 has been followed 
since 1952.  A recent evaluation14 examined mortality 
among nearly 1,500 men who worked at seven 
different uranium mills and who never were miners, 
and confirmed previous findings of an excess mortality 
risk from non-malignant lung diseases, lung cancer, 
blood cancers,15 and chronic kidney disease.  
However, since the mortality risk was not higher 
among workers who were employed for the greatest 
number of years, the study was unable to determine 
conclusively that these deaths resulted from working in 
the mills.  Similarly, no excess mortality was found for 
any cause of death among more than 700 millworkers 
who were never miners and worked between 1955 and 
1990 in the Grants, New Mexico area.16 Other studies 
found that 80% of millworkers felt they were not 
informed about radiation hazards and a majority 
reported respiratory diseases of symptoms.17 
 
II. Population Health Studies 
 

Community Health Studies. Despite more than 50 
years of uranium development on the Navajo Nation 
and in New Mexico, no comprehensive public health 
study has ever been conducted in uranium-mining 
communities or among dependents of uranium 
workers.18 The federally funded DiNEH Project is the 
only ongoing population-based study examining the 
relationship between high rates of kidney disease in 20 
chapters of Eastern Navajo Agency and exposure to 
uranium and other heavy metals in the environment.19  
Analysis of health survey data from nearly 900 
participants (out of a goal of 1,300) shows that the risk 
of kidney disease, diabetes, hypertension and 
autoimmune disease is significantly increased when 
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living in proximity to abandoned uranium mine (AUM) 
features.20 Proximity to AUMs is significant within the 
context of other recognized risk factors, including 
family history of disease, obesity and age. The 
geospatially derived proximity factor, which is based on 
locations of participants’ homes in relation to the 
locations of AUMs, is a surrogate for exposure and is a 
better predictor of disease because roughly a fifth of 
participants are unaware their homes are near AUMs. 
In a previous retrospective study conducted in the 
Shiprock uranium district of the Navajo Nation,21 
mothers living within 0.5 miles of uranium mines 
wastes or mill tailings had 1.8 times greater risk of 
congenital malformations among their babies. Other 
exposures to uranium wastes among the mothers were 
not significant, confounded in party by the women’s 
occupational exposures at an electronics plant. 
 

Uranium Toxicity. Six population-based studies 
conducted between 1980 and 1998 consistently found 
that chronic ingestion of uranium is associated with 
adverse changes in kidney function and subclinical 
markers of early kidney disease.22 The lowest level of 
adverse chemical toxicity to the kidney observed in 
these studies was 14 micrograms per liter (ug/l) in 
water.  Collectively, these studies served as the basis 
for USEPA’s adoption of the national drinking water 
standard for uranium of 30 ug/l in 2000. Recognition of 
uranium’s nephrotoxicity also led to a three-fold 
decrease in the state’s groundwater protection 
standard for uranium in 2004.23   
 

Navajo Neuropathy.  Progressive neurological 
deterioration of the hands and arms of two Navajo 
sisters (two of 37 cases) was attributed to their 
exposures as fetuses and newborns to uranium mine 
wastes and consumption of mine water; genetic 
causes were ruled out.24  Most people with Navajo 
neuropathy died of liver failure and other complications 
in their late teens or early 20s, and the number of 
cases declined to zero after closure of open pit 
uranium mines by the early 1990s.25   
 

Birth Defects and Estrogenic Effects.  In the early 
1980s, rates of birth defects in babies born to Navajo 
women living in uranium mining areas in N.M. and Ariz. 
between 1964 and 1981 were founded to be at least 
two times higher than the national averages, 
depending on the type of defect26 An association 
between uranium exposure and observed birth defects 
in the region may be significant when the mothers’ and 
fathers’ exposures are combined.27  Altered sex ratios 
— a sentinel outcome of radiation exposure — also 
were observed in areas of previous mining.28 Studies 
on mice and rats have found associations between 
ingestion, injection or implantation of uranium and 
toxicity to germ cells, eggs and sperm; embryonic and 
fetal toxicity; decreased litter size; reduced fetal 
growth; increased occurrence of congenital 
malformations and chromosomal abnormalities; and 
perinatal and postnatal effects including reproductive 

cancer.29 More recent studies with mice indicate that 
uranium at levels below the EPA drinking water 
standard is an endocrine-disrupter, and populations 
exposed to environmental uranium should be followed 
for increased risk of fertility problems and reproductive 
cancers.30  The informal survey of post-1971 uranium 
workers reported that 30% of female workers and 40% 
of female spouses of male workers reported adverse 
birth outcomes (miscarriage, stillbirths and newborns 
with birth defects). 
 
III. Environmental Studies 
 

Churchrock Spill. The July 16, 1979, uranium mill 
tailings spill at the United Nuclear Corp. Church Rock 
tailings disposal facility was the largest release of 
radioactive wastes, by volume, in U.S. history, and 
ranked second only to the Chernobyl reactor accident 
in 1986 in total curies of radiation released to the 
environment.31  Environmental studies found levels of 
uranium and radium exceeding state and federal limits 
for surface water many years after the 1979 spill and 
following 20 years of mine dewatering, but those levels 
could not be differentiated from contributions from 
natural runoff downstream in Arizona.32  Sediment 
transport analyses in the Church Rock area showed 
uranium is present in highly mobile mineral complexes, 
rapidly dissolves in runoff conditions, and increases in 
concentration in the aqueous phase with depth in the 
soil column.33 Uranium levels exceeding local 
background by up to 50 times were measured in soils 
near two AUMs in the area.17, 34  About 100,000 cubic 
yards of radium-contaminated soils were removed from 
a residential area located between these mines in 
2007-2009; the mines themselves await reclamation.35 
 

Animal Studies. Livestock that grazed in mining areas 
of the Grants Mineral Belt were found to have 
significantly higher levels of uranium and radium in 
their muscles and organs than livestock raised in non- 
mining areas.36 Livestock consumption of mine water 
was the principal source of exposure.37 
 

Abandoned Mines. Nearly 200 million tons of uranium 
processing and mining wastes has accumulated in the 
region since the 1950s.38 More than 1,100 abandoned 
uranium mines (AUMs) have been documented on the 
Navajo Nation,39 and of those, as many as 520 may 
need environmental restoration costing hundreds of 
millions of dollars.40 (Map A.) More than 250 AUMs 
have been identified in New Mexico, and more than 
half of those had no record of reclamation.41 USEPA 
and other federal agencies have developed separate 
Five-Year Plans for the Navajo Nation and for the 
Grants Mineral Belt plan to investigate and clean up of 
high-risk uranium mine sites, contaminated structures 
and polluted water wells.42 Those three exposure 
sources alone affect more than half of the 110 Navajo 
chapters (Map B).  
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