Addressing Uranium Contamination on
the Wind River Reservation:
Environmental Justice, Phytoremediation
and Risk Analysis
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The Fact of the Case




Tribal Sovereignty:
Asserting Responsibility Against Structurally
Produced Injustice

DOE mission: “to ensure America’ s security and prosperity by addressing its
energy, environmental and nuclear challenges through transformative
science and technology solutions” (Mission-DOE)

“all those who contribute by their actions to sStructural processes with
some UNjust outcomes share responsibility for the injustice” (Young).




Site Dynamics
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Bioremediation?
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U(VI) carbonate complexes precipitate
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Heligrifus anuus Sunflower Muttarg Bonrss

Phaseous vulgaris
Brassica juncea Mustard

Spirodela Polyrhiza Duckweed (aguatic)

Table 1. Latin names and common names of plants used in experiment.
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Figure 1. Taking samples from the UMTRCA with members of the Wind River Environmental
Quality commission May 29, 2014 Figure 1. Seed Planting and Duckweed Aguarium Schematic
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UM TEA dirt #
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Figure 2. Bascline concentrations of U (mp/'kg) in the UMTHRA site samples UMTEA Sunflower £2 0,74

Figure 3. Concentrations of Uimakg) in mustard and sunflower
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® New risk analysis



X-Ray Photoelectron
Spectroscopy (XPS)
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Crystal Precipitate
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@RIsk

MTRCA Site Data s Mean: Median:  Minimum: Maximum:  PFrobability Distribution: ource:
ranium Concentration In Dirt: | mg/ke - 0.96 0.04 - 1.933333333 05799-pg.a8
Kd value (uranium transfer in sediment to groundwater): L/kg 43.57 - : EEEFIIIIEI 09799-pg.60 Bt pg.53, says Kd not accurate. Also compared to MODELOW data (pg. 73), higher Kd value. Realistically, Kd is proba
ranium Concentration in Water: mg/L 0.3231 - A . 0.808433333 05799-pg.50 lata taken from pg. 22-23. The 2.7 from flood event was thus not included.
ranium Concentration in Water{CALCULATED): mg/L - - - . B-EZBEFERES b find [U] in water from dirt, divide [U] in dirt/Kd value [THIS VALUE MOT USED SINCE [U] IN WATER GIV
Soil to plant uptake: - x. £.533333333 LRA-BVT-pg.7-5 5.8 from U uptake study as compared to soil (the [highest] increase in the repoart was anly 3.8 though!11)
ranium Concentration in Plants: | mg/kg - - - 12.63111111 097939-pg. 73
Background Uranium Concentration: mg/L 8:665 - - c - LRA-RVT-pg- 7-2
Plant to {deer, chukar, pheasant, mallard) uptake: | - - - - !
Dust/Soil ingestion: | kg/day - - . PAExpFactors)
egetable Intake (homegrown): g/kg/day 0.11739 - . - PAExpFactors)
Meat Intake (home-produced): 7 - - i PAExpFactars
Daily Water Intake: PExpFacto
ranium Toxicity Data
xposure dose (pCiflifetime): 23284238 - . - BLRA-R\MOE. 6-10
Oral Slope Factor {1/pGi): 1.60E-11 - . - BLRA-AT-pE. 5-10 *We decided to uss the same value as the 1995 Risk Assessment Used for Cancer Risk so our results can be compared
ancer Risk: 3.73E-04 . . - BLANST-pE. G- 10 *Does nat factor it hady weight
EPAC sk Limit: © 1.00E-04 BLRA-AVT-pg. 6-10

*The [U in dirt] x Soil to Plant Uptake Factor [plants have been recorded hyperaccurnulating much more than given)

*Uranium Ingestion via meat/hunting not included because not many animals onsite

uman Exposure - -
Body Weight: kg - . ilE y / [EPAExpFactors)
Exposure frequency: Days - - . - AExpFactors)

xposure duration: Years - . - BLRA-BNT-pg. 6-10

ranium Exposure from Water: mg U/day -

ranium Exposure from Dirt Ingestion: mg U/day

ranium Exposure from Plant Ingestion: mg U/day

ranium Exposure from Meat Ingestion: mg U/day

otal Uranium Exposure: mg U/day

otal Relative Uranium Exposure: g U/kg/day

otal Uranium Exposure: pCi/day

onversions:
1000 micrograms= 1milligram {mg) S ubrineed Chiesobeeistine e ata Summary Report. Riverton, Wyeming Processing Site. LS Department of Energy: Legacy Management, lan. 2013, Web. 16 0

gram=1000 milligrams | -RVT) Baseline Risk Assessment of € oundwater Contamination at the Uranium e Mear Riverton, Wyaming, Riverton, Wyoming Processing Site. U5 Department of Energy Albuguergue, Mew Mexico, Sept. 199¢
1mg uranium=686 pGi (EPAEXpFactors) Highlights of the Exposure Fa ors Handbook" LS. Environmental Protection Agency. Oct, 2011, Web, Oct 2014,

From Study!!

EPA Oral Slope F
Values not use
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Relative Total Uranium Exposure{mg/ka/day)

100.0%

e 100% chance of uranium exposure
exceeding EPA maximum concentration
limit (MCL) of 0.003 mg/kg/day of uranium

([@RISK Course Version
LIniversity of Wyoming

CancerRisk

e 97.8% chance of cancer risk exceeding
o National Contingency Plan lifetime cancer
[iikamiy ¢ iyoeen risk limit of 1/10,000 (based on 30 year
exposure according to 1995 Risk
Analysis)




Cancer R...
Inputs Ranked By Effect on Output Me...

U Concentration in Water (mg/L) / Probability Distribution: 0.00021162 0.00058265

U concentration in Dirt (mg/kg) / Probability Distribution: 0.00024278 6.00056175
@I = On

~University of Wyoming

Soil to plant uptake ratio: / Probability Distribution: 0.00025608 0.00054870

kg / N/A 0.00030465 0.00043128

Baseline = 0.00037256

=
Cancer R...
Values in Million...

What If water Is removed from model?



Relative Total Uranium Exposure(mg/kg/d...

98....

Relative Total Uranium
Exposure(mg/kg/day)

Minimum 0.000580
Maximum 0.13534
Mean 0.02624
Std Dev 0.02013

@RISK Course Version Values 5000

University of Wyoming Relative Total Uranium
Exposure(mg/kg/day)

Minimum 0.00690
Maximum 0.19557
Mean 0.05756
Std Dev 0.02912
Values 5000

Cancer R...
0.000100

37.... 62....
2.... 97....

- Cancer Risk

Minimum 2.996E-006
Maximum 0.0011491
Mean 0.0001762
Std Dev 0.0001462

@RISK Course Version Values 5000
| University of Wyoming Bl concer risk

Minimum 3.271E-005
Maximum 0.0012778
Mean 0.0003726
Std Dev 0.0001872
Values 5000




Recommendations

Further studies

disperse
beyond the site

promote
communication

Connections:



Yufna Soldier-Wolf

Rachel Watson, advisor
Courtney Carlson

John Willford

Maggie Bourgue

Pete Stahl & Calvin Strom
Bill Dam, DOE

Rick Trosper & Steve Bablts~«
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Erwin Sabio, XPS Analysis i o
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