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“How does a mill site’s history relate to surface water-groundwater 
interactions? Can it contribute to U plume persistence?”

Courtesy: Alan Yoder; Story City, IA 
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Mill legacy and residual U contamination

• 8-month snapshot (2011) emblematic of past 20 years à largely persistent plume

• Do certain components of the system have outsized impact on U persistence?
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Surface Water-Groundwater Interactions
“A key component?”
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Reclamation: Supplemental Standards
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Reclamation: Supplemental Standards
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Application for 
Supplemental Standards

Old Rifle Site Steep Slopes 
Along State Highway 6 / 24  

Reclamation: Supplemental Standards



92018 LTS Conference

distance)(+))
0) 20) 40) 60) 80) 100)

el
ev
a5

on
)(a
m
sl;
)+
))

5300)

5310)

5320)

5330)

5340)

5350)

5360)

clea
n)fi

ll)

fina
l)gra

de)

prio
r)to

)ba
ckfi

ll)
res

idu
al)

con
tam

ina
5on

)

5305B+)

Vicinity)of)SY02)

5297%&'

distance'(&)'
0' 20' 40' 60' 80' 100'

el
ev
a9

on
'(a
m
sl;
'&
)'

5290'

5300'

5310'

5320'

5330'

5340'

5350'

pri
or'
to'
bac

kfil
l'

residual'
contamina9on'

clean'fill'

final'grade'

Vicinity'of'SY08'

groundwater 
flow direction

supplemental 
standards

supplemental standards

SY02 SY08

Post-reclamation view of site (1996) 



102018 LTS Conference

Site wide groundwater gradient and flow direction [2014]

§ Average annual flow direction: S-SW or ca. 185-195° azimuthal from north

§ Variation in flow direction during hydrograph excursion 

Supplemental Standards and GW
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Supplemental Standards and GW
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Supplemental Standards and GW
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Supplemental Standards and GW
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Surface Water – GW Interactions: SY08 Uranium
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Surface Water-Groundwater Interactions
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Drought & Low Flow Year: 2018
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• Minimal contact with supplemental standards at SY02 (<5305-ft)
• Persistent contact with standards at SY08 (>5297-ft)
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• SY02 UAR ~1.25 – 1.3 vs. ~1.1-1.15 previous years during peak [U]
• SY08 UAR ~1.1 which is seasonally & annually stable

Drought & Low Flow Year: 2018

Uranium Activity Ratios

2018

SY02
SY08
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Uranium Mill Tailings Remediation
Performed by the US DOE: An Overview

By 
Paul Robinson

Research Director
Southwest Research and Information Center

Albuquerque, NM 87106 USA
www.sric.org

May 18, 2004

Putting things in a wider 
DOE-LM/-EM context:

Shiprock, NM

“Is Old Rifle an anomaly?”

Moab, UT

Courtesy: Carson Coates

Courtesy: Russ McCallister
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Uranium Mill Tailings Remediation
Performed by the US DOE: An Overview

By 
Paul Robinson

Research Director
Southwest Research and Information Center

Albuquerque, NM 87106 USA
www.sric.org

May 18, 2004

Putting things in a wider 
DOE-LM/-EM context:

Shiprock, NM

“Is Old Rifle an anomaly?”

Moab, UT

Courtesy: Carson Coates

Courtesy: Russ McCallister

Thank you.
Questions or comments?


