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Advantages

- cheaper infrastructure requirements

- no large-scale tailings dams

- no large open cut or underground mine to
rehabilitate

- lower occupational health and safety :
accidents, dust and radiation

- reduced workforce requirements

http://www.sea-us.org.au/isl/islnotgood.html

Disadvantages

- significant risks of contaminating
groundwater systems outside the mining
zone

- inherent difficulties in the hydraulic and
geochemical behavior of the deposit

- difficult to restore groundwater to pre
-mining quality

- large volumes of waste water and solutions
to dispose of






Licensed US Conventional Production Capacity - 7,150 tons per year (at 0.2% U ore grade)

Licensed US ISL Production Capacity - 10,000 tons per year | - http:/iwww.eia.doe.gov/cneaf/nuclear/dupr/dupr.html




- http://lwww.nrc.gov/info-finder/materials/uranium/ur-projects-list-public.pdf






In Situ Uranium Mine Failure Mechanisms

- graphics from www.wise-uranium.org

Surface Pipeline Break Pond Liner Failure

Vertical Release from Ore Zone - Horizontal Release from Ore Zone -
“VMertical Excursion” “Horizontal Excursion”






Dan Hoyer, Dewey-Burdock Uranium In Situ Recovery Project, 2007 Eastern SD Water Conference and the 52nd
Annual Midwest Groundwater Conference,
RESPEC at http://www.sdgs.usd.edu/esdwc/hoyer.pdf



In “Groundwater Characterization, Pump Tests, and Modeling of the Dewey-Burdock Uranium Project, Fall River and Custer
Counties, South Dakota”: Crystal Hocking, RESPEC, Rapid City, at SD.http://denr.sd.gov/des/gw/GWQConference/2009/
GWQ_Conference_2009.aspx












Consideration of Geochemical Issues in Groundwater Restoration at Uranium
In Situ Leach Mining Facilities, NUREG/CR-6870, January 2007
Prepared by USGS for NRC,

...Because of heterogeneities in the aquifers, the fresh groundwater
that 1s brought into the ore zone does not completely displace the
residual lixiviant....

...groundwater sweep may cause oxic groundwater from upgradient
of the deposit to enter into the mined area, making it more difficult to
re-establish chemically reducing conditions...

...1t 1s difficult to predict how much time 1s required or even if the
reducing conditions will return via natural processes. The mining
disturbance introduces a considerable amount of oxidant to the mined
region.....



Injection of lixiviant - leaching fluid - destroys water quality
oxidizes & mobilizes contaminants
changes the redox potential of the rock

Restoration to baseline is not possible as contaminants continue
to bleed with time

‘Restored’ water migrates downgradient and follows
paleochannel flow paths carrying elevated levels of U, Ra, SO,
C)2

Natural attenuation is unlikely because the net charge on rock
particles is negative therefore anions will not adsorb to rock
particle contamination plume grows with time



Lixiviant injection
destroys water quality

Under normal conditions
(top R), very little uranium
Is dissolved in the
groundwater; it’s stuck to
sand grains in the rocks

ISL mining frees uranium
from the rocks,
contaminating the
groundwater (bottom R)



From www.powertech.com August 10, 2009 Presentation at http://
www.powertechuranium.com/s/Presentations.as



Locations of Main Oxidation
Fronts and areas of dense
drilling



FROM; Powertech Dewey-Burdock
Project N143-101 Report, December
2005



ONSITE WELLS

— PRODUCTION WELL

TYPE QTY - 100" ~
INJECTION (IXX-XXX) 355
PRODUCTION (PXX-XXX) 200 I i
X 100° .
OVERLYING MONITORING (MO-X) 12
1 EVERY 4 ACRES |
UNDERLYING MONITORING (MU-X) 12 \
1 EVERY 4 ACRES \
PERIMITER MONITORING (MP-XX) 35

“— INJECTION WELL




“To date, no remediation of an ISR operation in the United States
has successfully returned the aquifer to baseline conditions. Often
at the end of monitoring, contaminants continue to increase by

- reoxidation and resolubilization of species reduced during
remediation;

- slow contamination movement from low to high permeability
Zones; and

- slow desorption of contaminants adsorbed to various mineral
phases”

- from Otten, J. K., and Hall, S., USGS, “In-situ recovery uranium mining in the United States: Overview of

production and remediation issues”, |AEA-CN-175/87 at: http://www-pub.iaea.org/MTCD/Meetings/PDFplus/2009/
cn175/URAM2009/Session%204/08_56_Otton_USA.pdf



- Hall, Susan, 2009, Groundwater restoration at uranium in-situ recovery mines, south Texas coastal
plain: U.S. Geological Survey Open-File Report 2009-1143, 32 p. - http:/pubs.usgs.gov/of/2009/1143/



- Hall, Susan, 2009, Groundwater restoration at uranium in-situ recovery mines, south Texas coastal plain:
U.S. Geological Survey Open-File Report 2009-1143, 32 p.at http://pubs.usgs.gov/of/2009/1143/



- Hall, Susan, 2009, Groundwater restoration at uranium in-situ recovery mines, south Texas coastal plain:
U.S. Geological Survey Open-File Report 2009-1143, 32 p.at http://pubs.usgs.gov/of/2009/1143/



Can we answer the question: “Has any ISR mine in the United States returned post-mining groundwater
to baseline?”

Answer: Not based upon analysis of the Texas database because “final value” records were found for
only 22 of 77 PAAs (13 of 36 mines).

We can conclude that in Texas, ISR mines are characterized by high baseline arsenic, cadmium lead
selenium radium and uranium After mining and restoration for those well fields that reported “final
values” in TCEQ records, more than half of the PAAs had lowered levels of many elements, including

some that dropped below MCL.
- Hall, Susan, 2009, Groundwater restoration at uranium in-situ recovery mines, south Texas coastal plain:
U.S. Geological Survey Open-File Report 2009-1143, 32 p.at http://pubs.usgs.gov/of/2009/1143/



