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Objectives of DINEH Project

Initiated by Eastern Navajo
Health Board to:
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Navajo Uranium Legacy

¢ First mines opened in late-40s, early-50s
¢ Navajo men paid incentives to open mines
¢ No ventilation in “dog holes” (top left)
¢ Poor ventilation, minimal work protections

¢ —1,300 AUMSs located

¢ NNAML: 90% addressed for safety hazards, backfilling of pits,
grading of waste dumps

¢ Reclamation: 4 uranium mills at Mexican Hat,
Monument Valley, Shiprock, Tuba City (1950s-1960s)
¢ Tailings at Tuba City off-site homesites, landfills
¢ Church Rock Uranium Mill ("75-'82)
¢ NPL site since '83; groundwater cleanup continuing

¢ 2005 — Navajo Nation Council bans uranium mining
and processing in Navajo Country
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Occupational Exposures

4 Lung cancer in Navajo Pneumonconioses (non-
uranium miners 20x-30x malignant respiratory fibrosis)
greater than in Navajo men '
who never mined

¢ Smoking did NOT account for the
large RR (Gilliland, et al., 2000)

¢ 500-600 Navajo workers died
by 1990; another 500-600 |
expected to have died by 10%1
2000 (Brugge & Goble, 2002) ., |
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Community Exposures — air, watet, soil

Residences close
to mine wastes

Gamma
radiation, U,
Ra in soils

Families of
uranium workers
lived in mining
camps, drank mine
water, women
exposed to mine,
mill dusts

Uranium
wastes used
in hogan
construction

Particulate
monitoring
near homes,
mines
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Multilevel Kidney Exposure Risk Model
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Looking for Kidney Toxicants

Blood

Chemical effects of uranium Blood e C'eap‘bmw
well-documented in studies Ny
over last 125 years “-

U damages proximal, distal
tubules of the human kidneysw

Adverse effects shown at
decreasing U levels in water

Mephron

{ | Wastes (uring)
| | tothe bladder

Other heavy metals also kidney
toxicants

What is role of U, other metals
in high rates of chronic kidney
disease in Eastern Agency?
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Water Quality EQELS

Unregulated water
Assessment sources: windmills, dug

wells, developed springs

Program
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Methods, Testing, Standards

Field tests with portable We're testing:

equipment = Trace metals: As, Cd, Cr,
Lab tests (USEPA Cu, Hg, Ni, Pb, U
Richmond CA lab) = Other inorganic elements
m General chemistry m Aesthetic contaminants
= Heavy Metals (ICPMS) Comparisons:

m @ EPA-certified labs = Primary, secondary
Standard sampling maximum contaminant

levels (USEPA, NN drinking
water standards)

We're NOT testing:
m Bacteria (e.qg., E-coli)

m Gasoline, petroleum
products, hydrocarbons

m Pesticides
m Solvents, cleaning fluids
m Radioactive materials

procedures, sample
preservation
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Field Activities

(thru August 2007)

Located >100 different
water sources
= lat-long, photos
Compiling existing water
quality data
m Created Access database
m Added =70 water sources
= Newly tested, sampled 47
(includes 4 ponds)
Obtained SDWA data for 11

m Historic water quality data
added to database as

needed
| Water sources sampled in
Pond at Plummer Well 13 of 20 chapters in study
(14-UNK-0004) .. (= area

11
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Water Quality Preliminary Findings

Arsenic: 12% samples >MCL
Uranium: 6% samples > MCL
Radium: 11% samples > MCL
Gross Alpha: 14% > MCL

Cd, Cu, Hg, Pb, Ni: no
exceedances of MCLs

m Possible synergistic effects

High NO; levels in some wells
indicate effects of animal wastes

TDS, Fe persistent contaminants

Need tests for radionuclides,
bacteriological contaminants
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Presentation of Water Data,
Use Recommendations

Water Source Human Domestic Livestock
Drinking> Uses Use

Annie Grey Well

Timber Ridge Pond

16T-348

16T-513

16T-514

16T-535

00 e
o> e el
00> 000

*No green lights: Navajo Nation policy discourages use of unregulated water
for human consumption
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Chapter House :
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All GIS maps by

Jamie deLemos,
MS, Tufts Univ.




Programs

(2004-2006)

Copyright 2007, Chris Shuey, sric.chris@earthlink.net




Soil Sampling for Uranium, Other Metals

Purpose

m Obtain environmental data
for predictive exposure
model

m Determine “background”

Sampling sites

m native soils, unaffected by
uranium wastes

= soils impacted by uranium
mine wastes, discharges

m varied topography
Sampling methods:

= Hand augers to dig holes

= Depths: 27, 87, 18", 36"
m Lat-longitude coordinates
[ |

Samples analyzed at
Stanford Univ. lab
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Uranium in Soils:

Non-impacted, Possibly-impacted sites

Sampling Sites H# Range U in | Median
Samples | Soils (ppm) | (ppm)

Sites NOT impacted by uranium mining 16 0.3-1.83*

Sites POSSIBLY impacted by uranium 52 0.31-2.61%*

mining

IMPACTED site (Red Water Pond Rd.) 38 0.3-88.7 16.8
(2"_12")

IMPACTED site (Red Water Pond Rd.) 12 0.48-72.0 31.8
(18[’_36[’)

USEPA Preliminary Remediation Goal 56%0 16.0
(residential)

Crustal average uranium, max. local 72% 3.0
background

USEPA Radium-in-soils, RWPR area 263 Mean Ra = 30.7 pCi/g
(2006-2007) (crustal ave. = 1.0) _
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Geochemical controls on uranium mobility in the
Church Rock Uranium Mining District

Purpose: Link sediment data to a
predictive exposure model

Objective: Use mechanistic and
kinetic information to inform health
exposure assessment

Method: Combine experimental
measurements from sediment
sampling with survey information
from participants living in those
areas and analyze in a multi-level
risk model (logistic regression)

Setting: Flash flooding of arroyos
in Churchrock area, August 2006

Principal collaborator: Jamie deLemos, MS,
doctoral student at Tufts Univ.
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Geochemical relationships to inform
exposure assumptions

Valence:
What form is uranium in?
U+4 or U*®
Solubility and Kinetics Transport

Does it dissolve slowly or Where does it go?
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i Locations of Navajo Residences in Relation
to Uranium Contaminated Soils
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Findings of uranium mobility studies

. Uranium Waste D

U+6 easily dissolved
m absorbed in GI tract!
No difference between

impacted and non-impacted
sites in surface water U

m moves with first flush

U migrating downward in soil

column

= threatens groundwater
quality

Consistent with U-in-soil

findings

Used in exposure model soil

predictions
23
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