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OPERATIONS PLAN

Lost Creek ISR, LLC (LC ISR, LLC) has prepared this Operations Plan (OP) for the 
Wyoming Department of Environmental Quality (WDEQ) in support of a permit to 
conduct In Situ Recovery (ISR) of uranium in Sweetwater County, Wyoming. The Lost 
Creek Project (Project) will use existing ISR technology and best industry practices to 
extract uranium from permeable, uranium-bearing sandstones, located at depths ranging 
from 300 to 700 feet below surface, through a series of mine units. Each mine unit consists 
of a “pattern” of production and injection wells, ringed by monitor wells.  Once extracted
from a mine unit, the uranium will be recovered by means of ion exchange, using
commercially available anionic resin, and prepared for shipment as uranium oxide (U3O8)
“yellowcake” slurry to a facility licensed to process the slurry into dry yellowcake.

OP 1.0 OVERVIEW OF PROPOSED OPERATION

The Lost Creek Permit Area (Permit Area) contains approximately 4,254 acres (Figure 
OP-1).  Within that area, the surface to be affected by the ISR operation will total 
approximately 324 acres (Figure OP-2a), following the ore trend which extends east-west 
through the Permit Area (Figure OP-2b).  The mine units, the Lost Creek Plant (Plant), 
the Storage Ponds, and the disposal wells, which are described in more detail below, are 
the significant surface features associated with the ISR operation.  An illustration of a 
typical ISR operation, such as the Lost Creek Project, is shown on Figure OP-3a, and an 
illustration of a mine unit is shown on Figure OP-3b.

The Project requires the preparation, construction, and operation of the following:

the access roads/utility corridors, including pipelines connecting the mine units to 
the Plant;
the Plant, which includes the ion exchange facility and other processing circuits, 
the shop, the laboratory, storage areas, fuel tanks, the offices, possible living 
quarters, and parking;
the Storage Ponds, which will be used in conjunction with the Underground 
Injection Control (UIC) Class I and Class V wells for waste water disposal, located 
adjacent to the Plant;
UIC Class I and Class V wells; and
the mine units, which include the header houses, through which fluids are routed 
to/from the injection/production well patterns, and the monitor wells, including 
those which ring the pattern area and those in overlying and underlying aquifers.

Site preparation, construction, and operations of the Project will be conducted such that 
potential environmental effects will be minimized to the greatest extent possible. The
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treat a nominal maximum flow of 600 gpm.  The capacity of the circuit is determined by 
the sizing of the ion-exchange and primary RO systems.  The primary restoration RO units 
will be designed to produce a 75/25 split of permeate/brine.  The permeate stream will be 
treated for injection into the active restoration areas while the brine is managed as waste 
water or treated with a secondary reverse osmosis unit.

A secondary reverse osmosis system will be installed to re-treat the combined brine streams 
of the primary restoration and production RO units.   The unit will have a designed feed 
capacity of 250 gpm.  The secondary RO unit will be operated as a water management tool 
whenever the combined flow rate of the two primary brine streams exceeds the objective 
for net consumptive removal of the operating areas.  Permeate from the secondary RO will 
be beneficially used in the restoration circuit to reduce the rate of consumptive removal 
from the process.  The brine produced by the secondary RO will be managed as waste 
water.  This type of system has been demonstrated as technically viable during the 
groundwater restoration operations of the Christensen Ranch ISR facility and incorporation 
of the secondary RO unit into the process is considered BPT.

The capacity (flow rate) of the mine unit injection wells will determine the number of wells 
required in operation to arrive at the plant flow rate capacities for production and injection.  
LC ISR, LLC has used transmissivity and storativity data determined from aquifer 
characterization tests (Appendix D6) to arrive at an expected average flow rate of 32 gpm
per recovery well.  Since injection well efficiency approximates production well efficiency 
and the transmissivity of the formation ultimately defines the rate that water moves through 
the pore space, the number of injection wells should be expected to closely approximate 
the number of production wells.  However, other factors including ore geometry and 
effective pattern design often result in injector to producer well ratios of 2:1 or greater.  
The design basis for the Lost Creek Project is derived to provide the nominal maximum 
production plant capacity (6,000 gpm) from each typical mine unit.  Therefore, each typical 
mine unit includes approximately 180 (32 x 180 = 5,760 gpm) production wells and 360 
(2:1) injection wells in use at any given point in time.  The capacity of the mine unit 
injection wells is not expected to be diminished during the restoration operations.  
Therefore, full restoration activities will only occur in a portion of a given mine unit at any 
point in time.

The process liquid waste will be managed through a UIC Class I and a Class V well system.  
LC ISR LLC has been permitted to operate up to five Class I wells and two Class V wells 
to serve the waste water disposal needs of the Project.  The permit authorizes the operation 
of each well at a rate not exceeding 50 gpm (250 gpm total) for Class I and 200 gpm for 
Class V.  LC ISR, LLC anticipates that the installation and operation of three Class I wells 
will capably exceed the maximum rate of waste water production (gross consumptive use) 
throughout the planned life of the Project.  LC ISR, LLC will install additional disposal



Lost Creek Project
WDEQ-LQD Permit to Mine Application
Original Dec07; Rev7 Apr16

OP-77

5a, b, c, d, e, and f.  The combined volume of eluate bleed and yellowcake wash water 
will be on the order of 5 gpm.  In addition, the laboratory analyses for evaluating uranium 
content of the production fluid and similar operational parameters will generate liquid 
waste on the order of 25 gallons per day.    These wastes will be collected, treated and the 
waste discharged to the Storage Ponds and UIC Class I or Class V well(s).

During operations, there will also be an occasional need to decontaminate equipment so it 
can be disposed of, sent to another NRC licensed facility, or released for unrestricted use.  
The first step for decontaminating equipment will be to wash the object with high pressure 
water to remove any potential contaminants.  The RSO or Health Physics Technician 
(HPT) will then scan the object with the appropriate instrument to determine if release 
standards have been met.  If the standards have not been met then an additional wash may 
be performed to remove residual contamination.  The RSO or HPT will then perform a 
second scan to determine if the item can be released.  Since high pressure water will 
typically be used to decontaminate objects, the volume of water generated is minimal; on 
the order of 200 gallons per week.  The water resulting from decontamination will enter 
the waste water circuit through a sump and will ultimately be disposed of in the UIC Class 
I well(s) or in the Class V wells following treatment.

The same process used for decontaminating plant equipment during operations will also be 
used for decommissioning.  The bond calculation conservatively assumes that 100% of the 
equipment in the plant will require decontamination regardless if it is disposed of at a 
landfill or as byproduct material.  Assuming it takes two hours to pressure wash each piece 
of equipment at a rate of 3.5 gpm and about 65 pieces of equipment (representative pieces 
and quantities listed below) must be washed, the total volume of water generated will be 
about 26,000 gallons:

Fourteen IX columns;
Two elution vessels;
Six eluant storage vessels;
Two waste water storage tanks;
Six RO systems;
Four water storage tanks;
Two yellowcake slurry tanks;
Two filter presses;
Four precipitation cells;
Four resin shakers;
Sixteen pumps and stands.

In addition to the equipment which must be decontaminated, the surface of the concrete 
plant floor will also need to be decontaminated.  The area of the plant floor requiring 
decontamination will be approximately 22,500 square feet.  Assuming an employee can 
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power wash 10 square feet in 1 minute, it will take 2,250 minutes to wash the affected plant 
floor.  At 3.5 gpm this equates to about 8,000 gallons of water.

Therefore, the total quantity of water required to decontaminate the plant equipment and 
floor is about 34,000 gallons.  After applying a conservative contingency factor of 100%, 
the total volume of water required for decontaminating at decommissioning is about 68,000
gallons.  The waste water generated during final decommissioning will be disposed of in 
the UIC Class I or Class V wells.  Given that the deep well(s) disposal capacity will be 
greater than 100 gpm, all of the waste water generated during final decommissioning could 
be disposed of during the course of a day.  It will be necessary to leave the deep well 
disposal system in place until the very final stages of decommissioning.

Any equipment which cannot be decontaminated during operations or decommissioning 
will be stored in a designated restricted area of the plant or plant yard until it can be 
disposed of as byproduct material at an NRC licensed disposal site or sent to another NRC 
licensed facility for use.  The annual bond assessment will include the cost of disposing of 
all byproduct material in storage and that which may be generated during 
decommissioning.  Byproduct waste will be stored in a manner that prevents the spread of 
contamination.  For example, openings in tanks will be sealed off if they could leak 
contaminated material, removable contamination will be washed from the exterior of 
equipment, and employees will wear appropriate PPE when handling by-product material 
and will survey according to procedures before exiting the restricted area. 

OP 5.2.2.2 “Affected” Groundwater Generated during Well 
Development and Sample Collection

It may be necessary to develop (or redevelop) wells and collect samples of groundwater 
that has been affected by the mining operation to the extent that surface discharge of the 
water is not appropriate.  During well development and sample collection, this water will 
be collected and treated; and the waste will be discharged to the Storage Ponds and UIC 
Class I wells.

OP 5.2.2.3 Groundwater Generated during Aquifer 
Restoration

During the various steps of aquifer restoration (Section RP 2.3), groundwater will be 
generated; and disposal of some or all of the water will be required.  During sweep, 
groundwater will be pumped from the production zone, creating an area of drawdown.  This 
will create an influx of water from outside the production zone that will replace the affected 
volume of water within the production zone.  In most cases, the water produced during 
sweep will be processed for residual uranium content through the ion exchange circuit, and 
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then disposed directly to the UIC Class I wells.  In some cases, the groundwater pumped 
from the production zone may be treated by RO to reduce the waste volume; and the treated 
water (permeate) may be used in Plant processes or for makeup water, in other restoration 
activities, or discharged to a UIC Class V well.  To maintain the area of drawdown, the 
permeate will not be re-injected into the production zone, but will be transferred to other 
mine units for use as makeup water or injected into the UIC Class I or Class V wells.  The 
concentrated byproduct material (brine) will be injected into the UIC Class I wells.

During RO, groundwater will be pumped from the production zone.  The pumped water 
will be treated by RO; and the permeate will be injected back into the production zone.  To 
maintain an area of drawdown, an effective bleed will occur by adding additional permeate 
from other RO activities or by adding clean water to the permeate at a rate less than the 
produced rate.  The brine from the RO treatment will be injected into the UIC Class I wells.  
Similarly, during other restoration steps, the amount of groundwater pumped from the 
aquifer will exceed the amount pumped back to the aquifer; and that excess water will be 
disposed of in the UIC Class I wells.

OP 5.2.3 Disposal of Liquid 11(e)(2) Byproduct Materials

The liquid 11(e)(2) byproduct materials generated during the Project will be managed by 
disposal well injection in conjunction with Storage Ponds. 

OP 5.2.3.1 Storage Ponds

The two Storage Ponds described in Section OP 2.9.4 will be used to temporarily store the 
water that will ultimately be disposed of in the UIC Class I wells. To help maintain the 
integrity of the ponds by reducing liner exposure to sun, wind, and freezing temperatures, 
water will be kept in the ponds at all times by diverting a portion of the water that would 
normally go to the UIC Class I wells.  The exception would be during pond maintenance 
or repair, at which times the liquid would be piped directly to the UIC Class I wells.

Routine pond inspections and monitoring will be conducted as specified in Section OP 2.9
of this report.  The inspection reports and monitoring results will be maintained on-site and 
summarized in the Annual Report submitted to NRC and WDEQ-LQD.  Any maintenance 
issues identified during an inspection will be addressed in a timely manner to reduce the 
chance for damage to the pond integrity or liquid release to the environment.
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LC ISR, LLC commits to maintain the concentration of selenium in the holding ponds to 
less than or equal to 0.02 mg/L, which is the level at which selenium concentrations can 
become detrimental to some wildlife including birds.  The growth of algae and other plant 
growth in the ponds will be minimized through the use of a biocide.  This will minimize 
the growth of plants and therefore minimize the potential for bioaccumulation of selenium.  
If the level of selenium in the ponds cannot be maintained at a level of less than or equal 
to 0.02 mg/L selenium, the ponds will be covered to prevent access by birds and/or the 
affected water will be drained.

OP 5.2.3.2 UIC Class I Wells

Up to five UIC Class I wells are planned in the southern portion of the Permit Area as the 
primary disposal method for the liquid 11(e)(2) byproduct materials.  LC ISR, LLC has 
been issued a UIC Class I permit from WDEQ-WQD, which has primacy in Wyoming for 
the UIC program. In addition to the liquid 11(e)(2) byproduct materials, other compatible 
liquid wastes will be disposed of in the wells (Section OP 5.2.1).  The wells will be 
monitored in accordance with the requirements of the UIC permit; and an evaluation of the 
well performance will be included in the Annual Report submitted to NRC and WDEQ.

OP 5.2.3.3 UIC Class V Wells
Two UIC Class V wells within the Plant area are added as a secondary disposal method for 
treated waste water.  LC ISR, LLC has been issued a UIC Class V permit from WDEQ-
WQD. Permeate from RO treatment of waste water will be disposed of in the wells
(Section OP 5.2.1). The wells will be monitored in accordance with the requirements of 
the UIC permit; and an evaluation of the well performance will be included in the Annual 
Report submitted to NRC and WDEQ.

OP 5.3 Solid Wastes 

Solid wastes, some of which will be classified as NRC 11(e)(2) byproduct materials, will 
be produced during construction, operation, and reclamation activities of the Project.
Appropriate storage, treatment, and disposal methods for these wastes differ, as outlined 
below.
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Lost Creek Permit Area

FIGURE OP-5f
Project Water Balance

RO Only, No Production

Lost Creek ISR, LLC

Casper, Wyoming USA
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