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10 MITIGATION MEASURES 


AUC is committed to implementing mitigation measures to ensure the Proposed Project 
proceeds in an environmentally sound manner. The ISR process has minimal potential 
impacts by design when compared to conventional mining practices, and these reduced 
impacts can further be negated using the latest available mitigation techniques. This 
section describes these effective mitigation measures proposed to minimize the potential 
impacts as described in Section 9. To the extent practicable, specific mitigation measures 
are detailed within this section. While several mitigation techniques are outlined in this 
application, appropriate ancillary permit applications will include the final selection of 
the appropriate mitigation measures. Ancillary permits with additional mitigation 
measures include sediment and erosion control BMPs addressed in SWPPPs as reviewed 
and approved by WDEQ/WQD, air quality ‘Best Available Control Technology’ (BACT) 
reviewed and approved by WDEQ/AQD, and jurisdictional wetland mitigation measures 
reviewed and approved by USACE. 


10.1 Mitigation of Potential Land Use Impacts 


Potential impacts to lands disturbed or affected by the Proposed Project’s associated 
activities will be mitigated through the return of these lands consistent with their pre-
existing uses as described in Appendix D-1. Mitigations will result in all lands being 
released for unrestricted use following decommissioning. The surface disturbances 
associated with the Proposed Project will total approximately 154 acres, or about 2.5 
percent of the entire Proposed Project area.  


10.1.1 Mitigation of Potential Construction Impacts 


Construction activities associated with the Proposed Project have the potential to impact 
land use in small portions (2.5 percent) the Proposed Project area. Construction activities 
are temporary in nature and may include: 


• Changing and disturbing existing land uses;
• Restricting access or establishing right-of-way access;
• Affecting mineral rights;
• Restricting livestock grazing areas; and
• Restricting recreational activities.


The following subsections are comprehensive descriptions of the mitigation measures 
proposed to minimize potential construction impacts to land use. 
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10.1.1.1 Changing and Disturbing Existing Land Uses 
 
AUC will minimize changing and disturbing existing land uses through the following 
mitigation measures: 


• Restoration and re-seeding of disturbed areas as soon as practicable with an 
approved seed mix designed to stabilize soils and reduce the potential for exotic 
invasive plants; 


• Construction efforts with the oil and gas production companies operating within 
the Proposed Project area will be coordinated to ensure that AUC causes no 
interruptions in their activities; 


• Project engineering and design will use existing county roads and oil and gas 
access roads to the extent possible to limit new access road construction; 


• Modern GIS topographical data assisting in design details will best utilize existing 
topography during access road construction to minimize cut and fill; 


• Secondary and tertiary access road width will be as narrow as practicable; and 
• Common corridors will be used while locating access roads, pipelines, and 


utilities.  
 


10.1.1.2 Access Restrictions and Establishment of Right-of-Way 
 
The following mitigation measures will be used by AUC to minimize potential access 
restrictions or impacts from establishment of right-of-ways within the Proposed Project 
area; 


• Fenced areas will include the CPP area, Production Unit infrastructure, and 
DDWs. This represents about 481 acres, or about eight percent of the entire 
Proposed Project area (6,057 acres). Production Unit development will occur in a 
progressive manner, therefore the actual fenced area during construction activities 
is anticipated to concurrently encompass significantly less than the eight percent 
of the Proposed Project area; and 


• AUC will actively facilitate coordination with oil and gas production companies 
within the Proposed Project area prior to and during construction to ensure no 
interruptions in oil production activities. 


 


10.1.1.3 Mineral Rights 
 
Other than the mineral rights proposed to be developed by AUC, the only known 
minerals within the project area are conventional oil and gas and CBM. AUC will 
mitigate potential impacts to mineral rights by developing a good working relationship 
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with the oil and gas production companies operating within the Proposed Project area. 
Currently operating oil and gas companies within the Proposed Project area are Williams 
Production RMT Co., Yates Petroleum Corp, Lance Oil and Gas Co., EOG, Ballard 
Petroleum, and Bill Barrett Corp. Additionally, AUC will implement similar measures 
should other minerals be discovered and developed during the lifespan of the Proposed 
Project. 
 


10.1.1.4 Livestock Grazing and Agricultural Production 
 
Mitigation measures for potential impacts to livestock grazing and agricultural production 
include the following: 


• Timely restoration and re-seeding of disturbed areas with an approved seed mix; 
• As the Proposed Project will be operated on a phased schedule, AUC will fence 


less than 8 percent of the Proposed Project area at any one time. This includes the 
CPP area, Production Unit infrastructure, and DDWs; and 


• AUC will establish surface use agreements with surface owners/lessees to provide 
mitigation or compensation for temporary loss of areas currently used for 
livestock grazing or crop production. 


 


10.1.1.5 Restrictions on Recreational Activities 
 
Although there are minimal recreational resources available within the Proposed Project 
permit area, AUC will mitigate potential impacts to the limited recreational activities 
through the following measures: 


• AUC will fence less than 8 percent of the Proposed Project area at any one time, 
including the CPP area and production unit infrastructure, which will limit 
disruptions to big game populations and behaviors; and 


• Timely restoration and re-seeding of disturbed areas.  
 


10.2 Mitigation of Potential Historic and Cultural Resources Impacts 
 
Class I and III cultural resource surveys have been completed within the Proposed Project 
area as described in Appendix D-3. The results are included as Addendum D3-A. The 
inventory report contains information that falls under the confidentiality requirement for 
archeological resources under the National Historic Preservation Act, Section 304 (16 
U.S.C. 470w-3(a)). Mitigation measures that will be implemented at the project site to 
minimize impacts to historical and cultural resources may include the following: 
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• Consultations with Native American governments early in the planning process to 
identify traditional cultural properties, sacred landscapes, and other issues and 
concerns regarding the Proposed Project ; 


• An unexpected discovery of cultural resources during any phase of the project 
shall result in a work stoppage in the vicinity of the find until the resources can be 
evaluated by a professional archaeologist;  


• If resources eligible for listing on the NRHP are present, modify the development 
plan to avoid significant cultural resources;  


• Implementation of an Unanticipated Discovery Plan prior to construction; 
• Consultation with SHPO and appropriate THPOs; 
• Pre-construction surveys have been completed to ensure that work will not affect 


important historical, cultural, and archaeological resources; 
• Use existing roads to the maximum extent practicable to avoid additional surface 


disturbance; and 
• Adhere to anticipated NRC License Conditions requiring phased identification of 


previously unidentified historical, cultural or archaeological resources by an 
archaeologist or historian meeting the U.S. Secretary of Interior’s Professional 
Qualification Standards (DOI, 1983). 
 


10.3 Mitigation of Potential Geology and Soils Impacts 
 


10.3.1 Mitigation of Potential Geologic Impacts 
 
Potential impacts to geology and soils may occur during all phases of the Proposed 
Action; however, the potential impacts would largely be concentrated during the 
construction phase of the Proposed Project including construction of the CPP and 
associated facilities, Production Units, access roads, deep disposal wells, pipelines, and 
utilities. Activities potentially resulting in soil impacts include clearing vegetation, 
topsoil stripping, excavation, backfill, compaction, grading, and utility and pipeline 
trenching. 
 
Potential geologic impacts of the Proposed Project include minor disturbance of the 
geology during construction of the lined backup storage pond and a very low risk of 
hydraulic fracturing during operation of injection wells. This includes the Class III 
injection wells in the production zone and Class I deep disposal wells. Mitigation 
measures to minimize impacts to shallow geologic features involve re-contouring and 
restoring disturbed areas to pre-construction topography and conditions if need be. For 
Class III and Class I UIC wells, the injection pressure will be monitored and maintained 
at a level that does not exceed the fracture pressures specified in the UIC permit. 
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An earthquake poses the highest potential for the most credible geologic hazard. Such an 
impact to the project will be minimized by designing buildings and structures to the 
2,500-year seismic probability standards in the International Building Code (IBC). Five 
earthquakes with a magnitude greater than 2.5 (Richter Scale) have been recorded in 
Campbell County. Due to such a limited historic record, it is nearly impossible to 
determine when a 2,500-year event last occurred in Campbell County. Because of the 
uncertainty involved, and based on the fact that the new IBC uses 2,500-year events for 
building design, the WSGS suggests that the 2,500-year probabilistic map be used for 
seismic analysis in the design of critical facilities in this part of Wyoming (Case, Toner 
and Kirkwood 2002). Such a conservative approach is in the interest of public safety and 
will be implemented by AUC for buildings and structures at the Proposed Project. 
 


10.3.2 Mitigation of Potential Soil Impacts 
 
Proposed mitigation measures for potential soil impacts are described in terms of the five 
potential impact categories: soil loss, soil compaction, salinity, loss of soil productivity, 
and soil contamination. 
 


10.3.2.1 Soil Loss Mitigation Measures 
 
Soil loss typically occurs through either wind or water erosion and can be adversely 
impacted by increased erosion rates from disturbances. Potential soil loss impacts will be 
minimized by implementing BMPs related to topsoil handling, storm water control, 
sediment control, and wind erosion protection in accordance with WDEQ/LQD 
guidelines and conditions of the WDEQ/LQD Permit to Mine for this Proposed Project. 
A more detailed discussion of BMPs can be found in Section 2.10 of this Operations 
Plan. 
 
Topsoil and Subsoil Handling 
 
Prior to surface disturbance activities from construction of building sites, storage areas, 
backup storage pond site, and access roads, topsoil will be salvaged in accordance with 
WDEQ/LQD guidelines and conditions of the WDEQ/LQD Permit to Mine for this 
Proposed Project. Areas to be stripped will be staked and typical earth moving 
equipment, such as rubber tire scrapers, bulldozers, or front end loaders will be used for 
stripping and stockpiling. The topsoil stripping depth will vary but is expected to average 
about 1.31 feet, as described in Appendix D-7. 
 
Stockpiles will be used for the temporary storage of topsoil material. These stockpiles 
will be placed on the leeward hill sides when practicable and out of drainage channels to 
avoid excessive wind and water erosion. All stockpiles will be built with slopes of 3:1 
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grade or flatter. These stockpiles will be clearly marked with a “topsoil” label and unique 
ID. Traffic flow during stockpiling and re-spreading will be minimized to reduce 
compaction. Each topsoil stockpile will be seeded as soon as practicable with an 
appropriate seed mix to help prevent erosion.  
 
During excavation of mud pits associated with well construction, exploration drilling, and 
delineation drilling activities, topsoil will be separated from the subsoil with a backhoe. 
The topsoil will be removed and placed in a separate temporary stockpile, while the 
subsoil is removed and deposited next to the mud pit. When the use of the mud pit is 
complete, usually within 30 days, the subsoil will be re-deposited in the mud pit followed 
by replacement of topsoil. 
 
Similar procedures will be utilized during pipeline and utility trench construction. Here 
the topsoil and subsoil will be stored separately, typically on opposite sides of the trench, 
with the topsoil being placed on top of the subsoil after the trench has been backfilled. 
Alternately, the topsoil may also be bladed to the side to allow for pipeline or utility 
installation and then bladed back after construction is complete. 
 
Where subsoil removal will occur, such as the CPP area, subsoil will generally not be 
stockpiled. Instead it will be transported to fill areas such as backup storage pond 
embankments and will be used as fill to construct the primary access road. During the 
decommissioning phase, the subsoil will be replaced and the CPP area will be contoured 
to match pre-construction topography if need be. 
 
Re-vegetation 
 
Following topsoil replacement, disturbed areas will be re-vegetated via seeding with a 
preselected and approved seed mix. Seeding will be conducted by drill or broadcast 
methods depending upon the type of seed being planted. The WDEQ/LQD approved 
Reclamation Plan will address the types and quantities of mulch and seasonal re-
vegetation restrictions. 
 
WDEQ/LQD (Guideline No. 2, 2004) defines the extended reference area concept which 
will be used to evaluate the success of final re-vegetation and productivity. The extended 
reference area refers to all of the undisturbed portions of a vegetation type which have 
experienced disturbance in any phase of the ISR process. At the conclusion of 
decommissioning, quantitative vegetation data for extended reference areas representing 
each disturbed vegetation type will be directly compared by statistical analysis to 
quantitative vegetative data from reclaimed vegetation types. WDEQ/LQD requires a 
confidence level of 80 percent with no mathematical adjustments for climatic change. 
Qualitative comparisons between extended reference areas and reclaimed areas will also 
be required for each disturbed vegetation type. AUC will consult WDEQ/LQD when 
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choosing the extended reference area and when selecting the standard procedures for 
qualitative comparisons. 
 
AUC will demonstrate re-vegetation success through quantitative and qualitative 
comparisons between external reference areas and reclaimed areas for each disturbed 
vegetation type prior to release of the WDEQ/LQD reclamation bond. 
 
Storm Water Control 
 
Engineering controls will be implemented to minimize potential soil loss by routing 
storm water away from disturbed areas. These may include the following: 


• Constructing a storm water control system within the CPP area consisting of : 
o Sloped pavement with slot drains in areas adjacent to the CPP; 
o Storm water conveyance pipes connecting the slot drains to discharge storm 


water away from facilities; and 
o Grading the CPP area to drain down gradient. 


• Constructing culverts designed to pass runoff resulting from the 10-year, 24-hour 
precipitation event where secondary access roads cross ephemeral stream 
channels. 
 


Sediment Control 
 
AUC will implement sediment control mitigation measures in all disturbed areas to 
minimize soil loss and water quality impacts from sediment transport. Sediment control 
mitigation measures utilized at the Proposed Project may include: 


• Avoiding construction or minimizing disturbances in sensitive areas, such as 
those adjacent to ephemeral stream channels; 


• Utilizing temporary sediment control BMPs such as silt fence, sediment logs, or 
straw bale check dams. Silt fence will typically be used at the toes of disturbed 
slopes to trap sediment. Sediment logs and straw bale check dams will typically 
be used in disturbed drainages to capture sediment; 


• Incorporating wing ditches into topsoil stockpiles; and 
• Promptly restoring and seeding disturbed areas, typically within one construction 


season. 
 
Wind Erosion Protection 
 
Mitigation measures designed to minimize soil loss from wind erosion include: 


• Minimize disturbed area to the extent practicable; 
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• Placing topsoil stockpiles on leeward sides of hills’  
• Wetting exposed soil during construction; and 
• Restoring and re-seeding disturbed areas promptly, typically within one 


construction season. 
 


10.3.2.2 Soil Compaction Mitigation Measures 
 
AUC will mitigate potential soil compaction impacts by using existing roads where 
practicable. Two county roads traverse the Proposed Project area, and numerous private 
CBM access roads are found throughout the Proposed Project area (Figure OP.1-2). 
These will be used by AUC employees and contractors during all project phases to 
prevent unnecessary new road development. In addition, AUC will minimize secondary 
access road widths and implement a single direction of travel policy to access Production 
Unit facilities.  
 
During decommissioning, soils which have undergone compaction, such as access roads, 
will be ripped as needed to loosen soils. 
 


10.3.2.3 Soil Salinity Mitigation Measures 
 
If magnesium chloride is used for access road dust control or a salt/sand mixture is used 
for traction on the primary access road, AUC will sample soil salinity beneath and 
adjacent to access roads during decommissioning. Any salt-affected soil will be removed 
and properly remediated. 
 


10.3.2.4 Loss of Soil Productivity Mitigation Measures 
 
The following mitigation measures will be implemented by AUC to minimize potential 
loss of soil productivity: 


• Segregating topsoil from subsoil during construction; 
• Protecting topsoil stockpiles from wind and water erosion; 
• Seeding topsoil stockpiles during inactive periods with an appropriate perennial 


seed mix; 
• Redistributing topsoil and applying a permanent seed mix approved by 


WDEQ/LQD or land owner during decommissioning; and 
• Comparing re-vegetated areas with extended reference areas using a statistical, 


quantitative comparison and a qualitative comparison as approved by 
WDEQ/LQD. 
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10.3.2.5 Soil Contamination Mitigation Measures 
 
It is possible that soils could be contaminated by spills or leaks during the various project 
phases. During Production Unit  construction, potential soil contamination impacts from 
drilling fluid and drilling mud will be minimized by directing drilling fluids and muds 
into mud pits to control the spread of fluids. During work-over operations, contaminated 
liquids from injection and recovery wells will be contained in the backup storage pond 
for disposal through deep injection well. Minor fuel and oil leaks will be promptly 
cleaned up and contaminated soil removed and disposed off-site in approved facility. 
Soils contaminated with process fluids resulting from spills or leaks will be sampled, 
removed, and transported as necessary to a licensed 11e.(2) byproduct material disposal 
facility.  
 
Soil survey and cleanup methods are presented in Section 2 of the Reclamation Plan. 
These include assessing the background uranium and 226Ra concentrations of the soil 
during pre-operational monitoring, using hand-held radiological survey instrumentation 
and GPS-based gamma surveys to guide soil remediation efforts, removing contaminated 
soil and transporting it to a licensed disposal facility, performing post-cleanup analysis of 
uranium and 226Ra concentrations in the soil, and comparing the concentrations to 10 
CFR Part 40, Appendix A, Criterion 6(6) cleanup standards. 
 


10.4 Mitigation of Potential Water Resources Impacts 
There are limited, primarily ephemeral surface water resources present within the 
Proposed Project area, as well as groundwater resources. The following sections 
summarize AUC’s mitigation measures for potential impacts to these resources as further 
described in Section 9.4. Monitoring activities associated with the mitigation measures 
are discussed in Section 5.13. 
 


10.4.1 Mitigation of Potential Surface Water Impacts 
 
AUC will minimize surface water impacts by limiting soil disturbance and compaction, 
diverting and controlling runoff, avoiding or promptly detecting and correcting accidental 
spills and leaks, and completing reclamation in a complete and timely manner. 
 


10.4.1.1 Erosion and Sedimentation 
 
To mitigate soil loss, AUC will limit the surface disturbance to soil and vegetation by 
using existing roads where possible, limiting secondary and tertiary road widths, and 
locating access roads adjacent to common utility corridors. Topsoil handling and 
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replacement, final contouring, vegetation reclamation, and road removal and reclamation 
are discussed in detail in the Reclamation Plan. 
 
Erosion and sedimentation mitigation measures will be addressed in a SWPPP prepared 
by AUC and reviewed by WDEQ/WQD. AUC will prepare and submit to WDEQ/WQD 
a SWPPP along with a notice of intent for coverage under the Large Construction 
General WYPDES Storm Water Permit. The SWPPP will describe the nature and 
sequence of construction activities, identify potential sources of pollution, and describe 
BMPs to be used, including erosion and sediment controls (e.g., silt fence, sediment logs, 
straw bale check dams, etc.) and operational controls (e.g., housekeeping, signage, 
hydrocarbon storage, etc.). The SWPPP will be reviewed by WDEQ/WQD prior to 
issuing coverage under the general WYPDES permit. 
 
Final selection of erosion and sedimentation BMPs will be performed during preparation 
of the SWPPP. These may include silt fence, sediment logs, or straw bale check dams 
among others. Silt fence will typically be used at the toes of disturbed slopes to trap 
sediment. Sediment logs and straw bale check dams typically will be used in disturbed 
drainages to capture sediment. 
 
Prior to ISR operations, AUC will apply to WDEQ/WQD for coverage under either the 
Industrial General WYPDES Storm Water Permit or an individual storm water permit. As 
part of the application, AUC will either update the existing SWPPP or prepare a new 
SWPPP that describes erosion and sediment controls as well as operational controls that 
will be used during operation to ensure that storm water discharges from the facility do 
not cause a violation of surface water quality standards (i.e., Chapter 1 of the Wyoming 
Water Quality Rules and Regulations). Qualified AUC personnel will inspect storm water 
BMPs semiannually or as required by the WYPDES storm water permit and maintain 
inspection reports on file. The SWPPP will be updated as needed, such as in response to 
potential problems identified during inspections or changes in operation (e.g., transition 
from operation to groundwater restoration). The WYPDES storm water permit also will 
require storm water discharge sampling and compliance with numeric effluent limits. 
 


10.4.1.2 Flood Protection 
 
All significant structures and operations will be located outside of floodplains. In 
particular, the CPP, and its ancillary facilities, chemical storage, backup storage pond, 
etc., will all be located above the 100 year floodplain. Drainage structures will be 
designed to route storm water runoff away from structures, roads, and the backup storage 
pond. Details of the storm water management will be addressed in SWPPP(s) prepared in 
support of the construction and industrial WYPDES permits required by WDEQ/WQD 
for this project. One of the key features of the SWPPP(s) will be demonstrating how 
BMPs are designed to minimize exposure to pollutants. This will be accomplished in part 
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through flood protection. It will also involve erosion and sediment control measures 
described previously. 
 
Protection of equipment and facilities from large runoff events typically will be 
accomplished by placement on high ground out of the flood plain. The injection, recovery 
and monitor wells will be protected from flooding by installation of cement seals around 
the well casings and use of watertight well caps. 
 
The CPP at the Proposed Project will not be located in the channel of any ephemeral 
stream and will utilize BMPs to mitigate runoff resulting from the 100 yr., 24 hour 
precipitation event.  
 


10.4.1.3 Spills and Leaks 
 
This section discusses the potential for leak or spill pollution events and describes AUC’s 
plans to recognize, control, and safely clean up any leaks or spills. In general, the 
potential for liquid byproduct release will be minimized by adhering to WDEQ and NRC 
design criteria for ISR facilities including:  


• Designing adequate spill containment and leak detection systems;  
• Training employees on how to monitor process parameters and recognize 


potential upset conditions before leaks or spills occur;  
• Training employees on inspection procedures for spill control BMPs in the 


SWPPP;  
• Frequently inspecting byproduct management systems and effluent control 


systems; and  
• Training employees in spill detection, containment and clean up procedures. 


 
Hazardous and non-hazardous chemicals will be used throughout the life of the project. 
Hazardous chemicals which have the potential to affect radiological safety will be stored 
out of the CPP, typically in the adjacent chemical storage area, and away from areas 
where licensed material is stored. Hazardous chemicals also will be stored away from 
incompatible chemicals and away from areas populated by workers to reduce the risk of 
injury during an accidental release. All hazardous chemicals at the Proposed Project area 
will be handled and stored in accordance with the acceptance criteria outlined in 
NUREG-1569 (Section 3.2.3). Additionally, AUC will adhere to all state and local 
regulations including the WDEQ, OSHA, and EPA. All storage tanks will be vented to 
atmosphere, per Federal and State regulations. Secondary containment equal to 110 
percent of the largest tank volume will be provided in all chemical storage areas. Within 
the chemical storage area, chemicals will either be stored in a covered area or additional 
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secondary containment capacity will be provided to contain rainfall/runoff resulting from 
a 25-year, 24-hour precipitation event.  
 
Secondary containment materials will be compatible with the chemicals stored and will 
be provided for all areas of the plant where chemicals and licensed materials are handled. 
Most of the secondary containment will be provided by curbing as part of the floor of 
each area. Curbs will divide areas to ensure that there is no mixing of incompatible fluids. 
The depth of the containment curbing will be designed to contain 110 percent of the 
volume of the largest vessel in the contained area. Each containment area inside the plant 
will be provided with a collection sump on a sloping floor to drain to the sump. Each 
sump will have a pump constructed of materials appropriate for the material it is designed 
to pump, and pumps will be of a type proper to pump the spills to the DDW or double-
lined backup storage pond. 
 
Process fluids will be contained in process vessels and pipes during operation. Included 
will be instrumentation, controls, and alarms to monitor the flows, pressures and tank 
levels to maintain parameters within prescribed limits. If a tank or process vessel were to 
have a failure, such as a rupture, in the process building, all fluid will be contained in the 
process building. The fluid will be collected in the plant sumps and then pumped to other 
process vessels, DDW, or the double-lined backup storage pond. After removal the fluids 
in the area will be washed down with plant water. The water will be collected in the plant 
sump system and pumped to the DDW or double-lined backup storage pond, thereby 
mitigating a potential environmental impact from the potential tank failure. 
 
Spills or leaks could also occur from piping or equipment outside the CPP and chemical 
storage areas. In such an event, operational controls will signal an alarm (e.g., low 
pipeline pressure or water in a sump), the leak or spill will be contained, and fluids will 
be captured and transported to the double-lined backup storage pond for disposal along 
with brine and process byproduct water. The environmental impact of such an incident 
could result in some soils being contaminated, requiring controlled disposal. All areas 
affected by such a failure or leak will be surveyed and any contaminated soils or material 
will be removed and disposed in accordance with WDEQ and NRC and requirements. 
The environmental impact of such an incident will be small with no long-term potential 
effect. 
 
In the event of a piping failure within the CPP, low pressure sensors will trigger alarms in 
manned control areas, and the pump system will shut down, preventing any further 
release. Any liquid byproducts released in the CPP or chemical storage area will be 
transported to the double-lined backup storage pond for disposal. 
 
Production Unit facilities will be equipped with leak detection equipment which will 
signal alarms at the CPP. In addition, routine periodic inspections of Production Unit 
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facilities and well heads will be conducted by AUC personnel. Production Unit operators 
will visually inspect all piping and equipment within facilities, wellheads, and valve 
vaults at least weekly. In the event of an environmentally significant leak, the affected 
soil will be surveyed for contamination and the area of the spill will be documented. If 
contamination is detected, the soil will be sampled and analyzed for the appropriate 
radionuclides. Contaminated soil will be removed and disposed in accordance with 
WDEQ and NRC requirements. 
 


10.4.1.4 Surface Discharges 
 
AUC will mitigate potential erosion and water quality degradation impacts resulting from 
controlled discharge to the surface (e.g. aquifer test discharge or pipeline hydrostatic 
testing discharge). Prior to discharging to the surface, AUC will submit an application to 
the WDEQ/WQD. The permit will limit flow rates and effluent concentrations based on 
the classification of the receiving stream. To minimize erosional impacts AUC will 
utilize energy dissipation devices to convey the discharge water into the receiving 
channel at a non-erosive velocity. 
 


10.4.2 Mitigation of Potential Groundwater Impacts 
 


10.4.2.1 Groundwater Quantity/Consumption 
 
AUC will mitigate to the extent practicable impacts to groundwater resources. The 
following sections describe mitigation measures designed to prevent or limit impacts to 
water quantity in the groundwater aquifers. 
 


10.4.2.1.1 Abandoning Exploration and Delineation Boreholes 
 
AUC will plug old drill holes in proximity to well fields if pump testing and hydrologic 
results indicate that leakage through old drill holes is a potential problem prior to the 
initiation of ISR operations. Holes will be plugged and abandoned as described in 
Addendum RP-A. Each hole will be re-entered with a drill rig, to total depth. The hole 
will be logged, and then it will be plugged using a plug gel or other method as required 
by the WDEQ. 
 


10.4.2.1.2 Limiting Over-Penetration into Underlying Aquifers 
 
One of the main functions of the hydrologic isolation program is limiting over-
penetration during drilling programs. AUC will use geologic data (currently existing of 
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information from more than 1,000 exploration and delineation holes) to minimize over-
penetration into underlying units. 
 


10.4.2.1.3 Well Construction Techniques 
 
Appropriate geological supervision will be onsite during any drilling projects. Injection, 
recovery, and monitor wells, will be constructed by AUC that use methods approved by 
WDEQ/LQD and in compliance with WDEQ/LQD Chapter 11, Section 6 construction 
requirements for well locations, casing types and, most importantly, annular sealing 
techniques. Proper annular sealing methods ensure that vertical migration pathways are 
not created outside either the casing or inside the borehole walls. Key characteristics of 
the well installation programs will include a sufficiently sized borehole diameter to 
provide adequate annular space for sealing materials, selection of appropriate annular seal 
materials approved by the LQD Administrator, displacement of the cement slurry 
sufficient to fill the entire annular volume from the bottom of the casing to ground 
surface, allowing sufficient curing time so additional well construction work does not 
jeopardize the annular integrity, and selection of casing type with sufficient strength and 
diameter to prevent collapse and to accommodate the necessary injection pressures. 
Anticipated well completion methods are described in Section 4.2. 
 


10.4.2.1.4 Mechanical Integrity Testing (MIT) Program 
 
AUC will implement an approved MIT program for all Class III wells to ensure casing 
integrity. A primary function of the proposed MIT program include using a pressure-
based testing method, a proactive testing program that targets wells displaying anomalous 
pressures or characteristics, retesting every five years and any time a well is re-entered by 
a drill bit or under-reaming tool, maintenance of records and quarterly reporting of all 
wells tested along with any subsequent actions (repair or abandonment). In the unlikely 
event that a well fails the MIT, it will either be repaired or abandoned using permit 
approved procedures. 
 


10.4.2.1.5 Minimizing Consumptive Use 
 
Mitigation measures for minimizing consumptive use have been engineered into the 
design of modern ISR facilities. Mitigation measures will help ensure that consumptive 
use of groundwater is minimized during operation and groundwater restoration. These 
mitigations may include: 


• Designing Production Units to enable adequate balancing; 
• Minimizing the production bleed through continuous adjustments to injection and 


recovery rates in order to keep the Production Unit balanced while simultaneously 
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limiting the amount of production bleed necessary to maintain an inward 
hydraulic gradient. This will also limit potential excursions, which will result in 
consumptive use during over-production to recover fluids outside of the 
production zone; 


• Employing two stages of RO to treat the production stream and restoration fluids; 
• Treating water recovered during groundwater sweep (see discussion below); 
• Employing limited groundwater sweep (see discussion below); and 
• Groundwater sweep may be used selectively (e.g., around the perimeter of the 


wellfield) rather than throughout the entire wellfield to maximize benefits while 
minimizing consumptive use of groundwater. 


 


10.4.2.2 Groundwater Quality 
 
Groundwater restoration is a major component of the restoration and decommissioning 
process. Impacts to groundwater quality in the PZA will be mitigated by these 
groundwater restoration activities. A detailed discussion of the proposed groundwater 
restoration program is provided in Section 1of the Reclamation Plan and in the RAP 
included as Addendum RP-A. This section summarizes that information. 
 
Groundwater will be restored consistent with the groundwater protection standards 
presented in 10 CFR 40, Appendix A, Criterion 5(B)(5) on a parameter-by-parameter 
basis using BPT. If the restoration activities are unable to achieve the background or 
maximum contaminant levels (whichever is greater) in Criterion 5(B)(5), AUC will 
submit a license amendment application request for NRC approval of ACLs. AUC will 
utilize EPA’s ProUCL software to statistically calculate baseline/background data for 
appropriate ACLs from the site specific baseline data. 
 
Restoration Target Values (RTVs) representative of baseline water quality will be 
established for the first production unit after sampling representative production zone 
monitor wells.  
 
AUC’s proposed groundwater restoration program will be conducted in two phases: 


1) Active groundwater restoration; and 
2) Stability monitoring. 


 
The active groundwater restoration phase will include the following methods:  


• Groundwater Transfer; and 
• Groundwater Sweep (targeted or selective); 
• RO Treatment with Permeate Injection and Reductant Addition. 
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10.4.2.2.1 Groundwater Transfer 
 
As noted in NUREG-1910 (GEIS Section 2.5.1), groundwater transfer involves moving 
groundwater between one wellfield entering restoration and another wellfield entering 
production, or moving water between two areas within a single wellfield that are in 
different stages of restoration. 
 


10.4.2.2.2 Groundwater Sweep 
 
During groundwater sweep, water will be pumped from the recovery and injection wells 
to the CPP without reinjection into the wellfields undergoing groundwater sweep. 
 
A drawback of groundwater sweep is significant consumptive use of groundwater. 
WDEQ/LQD has determined that groundwater sweep with direct disposal of produced 
water is not considered BPT due to excessive consumption of groundwater and resultant 
impacts to groundwater resources (LCI 2009). AUC will use the following strategy to 
minimize consumptive use of groundwater during groundwater sweep: 


• Water produced during groundwater sweep will be treated by RO, avoiding any 
occurrence of groundwater sweep with direct disposal of produced water; 


• Whenever possible, permeate generated from one wellfield undergoing 
groundwater sweep will be re-injected into another wellfield undergoing RO 
treatment with permeate reinjection; and 


• Groundwater sweep will be used selectively, as necessary, rather than throughout 
an entire wellfield to maximize benefits while minimizing consumptive use of 
groundwater. 
 


10.4.2.2.3 RO Treatment with Permeate Injection and Reductant Addition 
 
Water will be pumped from one or more Production Units to the CPP for treatment 
during this phase of groundwater restoration. Treatment will include uranium removal in 
ion exchange columns and RO treatment to reduce dissolved constituents. Two stages of 
RO treatment will be used to maximize permeate production and minimize brine 
production. Permeate will be re-injected into the production zone, while brine will be 
disposed of in the deep disposal wells. As stated in NUREG-1910 (Section 2.5.3), this 
phase of groundwater restoration will occur immediately following or in conjunction with 
any selective groundwater sweep. 
 
The influx of natural groundwater will be kept to a minimum by maximizing the quantity 
of permeate re-injected into wellfields undergoing RO treatment with permeate injection. 
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This will be accomplished through two separate phases of RO treatment, which will 
significantly reduce the amount of brine as compared to single-pass treatment. 
 


10.4.2.2.4 Stability Monitoring 
 
When AUC has received written approval from WDEQ/LQD and NRC that the 
groundwater restoration goal has been achieved using BPT as determined by the LQD 
Administrator and NRC, active groundwater restoration will cease and stability 
monitoring will commence. 
 
AUC will initiate the stability monitoring phase to monitor constituents for statistically 
significant trends in concentration subsequent to restoration, in accordance with the 
principles laid out in the Unified Guidance, and in comparison to the RTVs previously 
established. The Stability monitoring phase of groundwater restoration is described in 
detail in Section 1.3.4 of the Reclamation Plan. 
 


10.4.2.2.5 Restoration Analogs 
 
Restoration activities at other Wyoming ISRs, including the RME R&D site, have proven 
that groundwater can be restored to baseline water quality or ACLs approved by NRC 
and WDEQ/LQD following commercial ISR uranium recovery operations. Similarities 
between the production zone hydrogeologic and chemical conditions at the Proposed 
Project and the Irigaray Uranium Recovery Facility, and the Smith Ranch/Highland 
Uranium Project indicate that groundwater restoration in the Proposed Project area is 
achievable using the methods and volumes proposed in this application. Detailed 
restoration analogs are provided in Section 1.5 of the Reclamation Plan. 
 


10.4.2.2.6 Excursions 
 
During any operation where injection fluids are utilized, excursions can be a potential 
concern. As stated in NUREG-1910 (GEIS Section 2.4.1.3), the unintended movement of 
the injected lixiviant out of the wellfield to a monitor well is considered an excursion A 
horizontal excursion is a lateral movement of production solution to a monitor well 
outside the well field. As noted in NUREG/CR-6733, significant risk from a horizontal 
excursion will occur only if it persisted for a long period without being detected. A 
vertical excursion is a movement of production solution to a monitor well in an overlying 
or underlying aquifer. Vertical excursions can be caused by improperly cemented well 
casings, well casing failures, improperly abandoned exploration wells, or leaky or 
discontinuous confining layers. 
 


 
January 2013 Operations Plan 10-17  
 
 







 
 WDEQ/LQD 


Permit to Mine Application 
 
 


 
The Reno Creek ISR Project 
 
 
The historical experience at other ISR uranium operations indicates that excursion 
indicator parameters selected due to their high level of mobility in ground water and 
UCLs allow detection of horizontal excursions early enough that corrective action can be 
undertaken before water quality outside the exempted aquifer boundary is degraded. 
According to NUREG-1910 (SEIS, Supplement 3, Section 4.5.2.1.2.2), excursions have 
occurred at ISR operating facilities. Following analysis of 60 excursion events by NRC 
staff, most excursions were controlled through pumping and extraction of nearby 
production wells. In all cases, however, none of these excursions resulted in significant, 
adverse environmental impacts. 
  
To mitigate the potential for excursions AUC proposes to construct a monitor well 
network around each production unit in accordance to NUREG-1910 (Section 2.4.1.4). 
This monitor well network will include perimeter wells and wells completed in the 
Overlying Aquifer. The function of the monitor well network will be to detect any 
recovery solutions that may migrate away from the production area. Production zone 
monitor well spacing will be based on the aquifer characteristics determined from 
hydrologic modeling and aquifer testing, while the overlying and underlying monitor 
wells will be installed on an the approximate basis of one well per four acres of wellfield. 
 
Water quality samples will be collected from monitor wells on a biweekly basis and 
analyzed for excursion parameters that are designed specifically to detect and provide 
“early warning” of recovery solution excursions. Water levels in monitor wells also will 
be measured in order to provide an early warning of a potential excursion and allow AUC 
to correct the wellfield imbalance before an actual excursion occurs. An increasing water 
level in a perimeter monitor well will indicate a flow imbalance locally within the 
wellfield, which could result in an excursion if not corrected. An increasing water level in 
an Overlying monitor well will be indicative of the migration of fluid from the 
Production Zone, possibly by an injection well casing failure. AUC’s proposed monitor 
well network will allow corrective action to be immediately taken to locally balance the 
injection and production flows or for individual wells to be shut down as necessary. 
 
To reduce the potential of an excursion due to an improperly abandoned exploration hole, 
AUC will plug old drill holes in proximity to well fields if pump testing and hydrologic 
results indicate that leakage through old drill holes is a potential problem. These holes 
will be reentered to total depth and sealed with plug gel or other method as required by 
the WDEQ. 
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10.4.2.2.7 Spills and Leaks 
 
Wellfields and Pipelines 
 
Within the wellfield facilities, wellfield flows will be continuously monitored for any 
variations in flow or pressure that could indicate a leak in the pipelines or wells. Effective 
mitigation measures to control the adverse impact of potential spills and leaks may 
include: 


• Automated equipment  capable of detecting leaks and shutting down pump 
systems; 


• Facilities and manholes will be equipped with leak detectors with audible and 
visible alarms;  


• Wells will undergo regular MIT to search for potential leakage; 
• Pipelines from wellfields will be buried and made of corrosion-resistant HDPE; 
• Piping with the CPP will be corrosion-resistant HDPE, PVC, or stainless steel; 
• Piping will be hydrostatically tested; 
• Piping will be rated for pressures greater than maximum operating pressure; and 
• Thrust blocking will be provided at pipe bends and valves. 


 
Lined Backup Storage Pond 
 
A double-lined backup storage pond will be designed to meet the requirements of NRC 
Regulatory Guide 3.11 for embankment retention systems and WDEQ Water Quality 
Rules and Regulations, Chapter 11, for lined backup disposal ponds. Additional 
mitigation measures for minimizing spills and leaks from the storage pond include: 


• Selecting the optimum pond location based on: 
o Topography; 
o Access; 
o Proximity to the CPP; and 
o Distance from surface drainage features 


• Limit backup pond use to when deep disposal wells are not functioning due to 
maintenance or MIT; 


• Use of two layers of low permeability liners; and 
• Equip the pond with a leak detection system between the liner layers consisting of 


a perforated pipe system with collection sumps which will be checked regularly. 
 


Pond location will be selected based on topography, proximity to the CPP, access, 
distance from surface drainage features, and potential for minimizing erosion, 
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disturbance, and water dispersion by natural features. The backup storage pond will only 
be used when a deep disposal well is not functioning due to MIT or maintenance. 
 
The backup storage pond will have two layers of low permeable liner with geotextile 
fabric and a leak detection system between the two liners. The pond will be equipped 
with a leak detection system which consists of a perforated collection pipe system with 
sumps.  The leak detection taps will be monitored every two weeks for the presence of 
moisture when the ponds are in use. The design of the leak detection system will enable 
the identification of leak locations if water is detected in the system as the pond will have 
been divided into six zones, with detection taps in each zone. 
 
The leak detection system can also be used to remove water (if a leak is present) from 
between the primary and secondary liners, and to estimate the size of a leak based on the 
recovered volume from the leak detection system. The leak detection system will help to 
maintain low to zero head pressure on the secondary liner. Liquid recorded in the leak 
detections system does not necessarily constitute a release of pond water to the 
environment but serves as an active tool to monitor the integrity of the total liner system. 
 
The backup storage pond is designed to contain the maximum byproduct water flow 
anticipated for a seven-day period. The maximum volume of byproduct water also 
accounts for any byproduct water collected from well swabbing and also includes the 
volume of water contained in the curbing within the plant. The pond design will be 
updated as byproduct water disposal requirements become more defined for the Proposed 
Project.  
 
In the event of a leak from a lined pond cell, the leak will be repaired as quickly and 
efficiently as possible, and the NRC will be notified by telephone within 48 hours of leak 
verification. AUC will analyze standpipe water quality samples for leak parameters once 
every seven days during the leak period and once every seven days for at least 14 days 
following repairs. A written report including analytical data and descriptions of the 
correction actions and results of those actions will be submitted to the NRC within 30 
days of initial leak notification. 
 


10.4.2.2.8 Deep Well Disposal 
 
The brine generated by the Proposed Project will be disposed in Class I deep disposal 
wells. The wells will be constructed according to WDEQ/WQD Class I disposal well 
construction standards. AUC will also perform routine monitoring and perform internal 
and external MIT in accordance with the conditions of the UIC permit. 
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10.5 Mitigation Measures for Potential Ecological Resources Impacts 
 
Primary potential ecological resource impacts would typically be limited to the areas of 
soil and vegetation disturbance, with indirect impacts potentially occurring in the vicinity 
of these more direct impacts. AUC anticipates that direct impacts will affect only 
approximately 154 acres percent (2.5 acres) of the Proposed Project area. These impacts 
are associated with the construction of Production Units, processing facilities, and 
associated infrastructure. Secondary indirect impacts will extend away from these areas, 
with the area of potential effect (APE) varying according to the susceptibility of each 
species of flora or fauna. The disturbance will occur in Production Units spread across 
the Proposed Project area. AUC respects the ecological and intrinsic values of all biota, 
and will mitigate potential impacts to the extent practicable to minimize the potential for 
adverse ecological resource impacts. Specific mitigations can be found in the following 
subsections. 
 


10.5.1 Vegetation 
 
A professional survey of vegetation within the Proposed Project area meeting the high 
standards of the WDEQ vegetative survey methodologies has been completed, the results 
of which are presented in Appendix D-8. Potential impacts to vegetation resulting from 
the Proposed Action are detailed in Section 9.5. It is anticipated that impacts to 
vegetation communities will be small, AUC will however implement mitigation measures 
specifically designed to further limit negative effects to vegetation. These mitigation 
measures may include: 


• Limit new road construction by using existing roads; 
• Minimize new road widths, especially tertiary roads; 
• Strip topsoil and stockpile for reclamation purposes where necessary; 
• Prevent soil erosion and sedimentation; 
• Soil decompaction through ripping to allow vegetation re-establishment; and 
• Re-vegetation of disturbed areas in accordance to WDEQ/LQD standards. 


 
Suggested permanent seed mixtures are included in Table RP.3-1 of the Reclamation 
Plan.  
 


10.5.1.1 Wetland Encroachment 
 
As required by USACE, a wetland inventory assessment was conducted in accordance to 
the USACE Wetland Delineation Manual: Great Plains Region (Version 2.0). The 
majority of the wetlands were found along and within existing drainage bottoms. 
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However, these wetlands were generally not continuous along the entire length of the 
drainages. Classifications of the wetlands along the drainages were primarily Palustrine 
Emergent (PEM) Other Waters of the United States (OWUS). The sum wetland and 
OWUS, acres identified within the project area, totals approximately 42 acres. See 
Appendix D10 for a summary of wetland areas within the Proposed Project area. AUC 
will follow construction practices as defined by the Army Corps of Engineers to reduce 
potential impacts to wetlands.  
 


10.5.2 Wildlife and Fisheries 
 
There are no surface waters within the Proposed Project area capable of supporting fish 
species, either game species or otherwise, therefore there are no fisheries specific 
mitigations. Potential impacts to terrestrial and non-fish aquatic biota associated with the 
Proposed Project are discussed in Section 9.5. The potential for impacts associated with 
ISR construction, operation, groundwater restoration, and decommissioning activities 
will be limited due to the relatively small area of disturbance. AUC will implement 
mitigation measures included in regulatory guidelines and requirements designed to 
prevent or reduce impacts to wildlife which may include one or more of the following 
practices:  


• Fencing designed to allow big game passage (WGFD, 2004); 
• Use existing roads to the extent practicable: 
• When new roads must be constructed, use common corridor roads to limit the 


number of roads; 
• Implementation of speed limits to minimize collisions with wildlife; 
• A USFWS approved raptor monitoring and mitigation plan will be prepared prior 


to construction and operations. The plan will including one or more of the 
following provisions: 
o All Proposed Project activities will be conducted in accordance with the 


Migratory Bird Treaty Act (MBTA) and the Bald and Golden Eagle 
Protection Act (BGEPA);  


o Avoid active nests when practicable; 
o Relocation of active and inactive raptor nests that will be impacted by drilling, 


construction, or operation activities in accordance with the approved raptor 
monitoring and mitigation plan. A permit form the Service’s Migratory Bird 
Permit Office In Denver, CO will be required to relocate an active nest; 


o No nest manipulation allowed without a permit; 
o Creation of raptor nests and nesting habitat through enhancement efforts such 


as nest platforms to mitigate other nest sites impacted by ISR operations; 
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o Establishing buffer zones protecting raptor nests where necessary and
restricting project-related disturbances from encroaching within buffers
around active raptor nests (from egg-laying until fledging) to prevent nest
abandonment, or injury to eggs or young;


o Re-establishing the ground cover necessary to attract and sustain a suitable
raptor prey base after drilling, construction, and future ISR uranium recovery;
or


o Required use of raptor-safe construction for overhead power lines according
to current guidelines and recommendations by the Avian Power Line
Interaction Commission and/or USFWS.


 Restoration of sagebrush and other shrubs on reclaimed lands and grading of
reclamation to create swales and depressions for sagebrush obligates and their
young (WDEQ/LQD);


 Restoration of pre-drilling and pre-construction native habitats for species that
nest and forage in those vegetative communities (WDEQ/LQD);


 Restoration of diverse landforms, direct topsoil replacement, and the construction
of brush piles, snags, and/or rock piles to enhance habitat for wildlife
(WDEQ/LQD);


 Restoration of habitat provided by jurisdictional wetlands (WDEQ/LQD,
USACE); and


 Reclamation of creek channels and restoration of surface water flow quantity and
quality after ISR operations to approximate pre-operational conditions
(WDEQ/LQD).


 Various visual deterrents or sonic predatory devices may be employed to
discourage or startle waterfowl, shorebirds, migratory birds, or other avian species 
that may forage within or otherwise use the backup storage pond (e.g. predatory 
decoys, air cannons, predatory and distress call recordings, etc.).
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