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October 21, 2010

Mr. Keith I McConnell, Deputy Director
Decommissioning & Uranium Recovery Licensing Directorate
Division of Waste Management & Environmental Protection
Office of Federal & State Materials & Environmental Management Programs
U.S. Nuclear Regulatory Commission
11545 Rockville Pike
Rockville, Maryland 20852-2738

Re: Docket No. 40-8502, License No. SUA-1341

Dear Mr. McConnell:

Enclosed please find five sets of replacement pages for insertion into the renewal
application (dated May, 2008) for the above referenced license. The revised
pages address certain aspects of the following responses which address NRC
comments or requests for further information that were transmitted to Uranium
One USA, Inc. (Uranium One) in a letter dated February 18, 2010. The comments
resulted from a conference call between Uranium One and the NRC conducted on
January 14, 2010.

2.7 Site Groundwater Hydrogeology

Comment: Provide a methodology for differentiating potential contamination
caused by Coal Bed Methane (CBM) production water versus contamination
caused by spillages from in-situ recovery (ISR) operations in the uppermost
aquifer.

Response: As noted on pages B-la and B-lb of Appendix B, the uppermost
aquifer in the Christensen Ranch area is the J Sandstone. The J Sandstone is
separated from the land surface by a thick aquitard (on the order of 100 feet thick).
Therefore, the potential is very low for either surface discharged CBM production
water or any spillage from ISR operations reaching the J Sandstone. The potential
is virtually nil for a sufficiently large ISR spill which impacts the J Sandstone.
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Water pressure drop alarms on trunklines and routine inspections will minimize the
duration and volume of any ISR spill, severely limiting the potential for long term
infiltration. In the highly unlikely event of either CBM surface discharge water or
ISR operations spillage reaching the J Sandstone, it should be possible to
discriminate the source due to the differences in chloride content. CBM discharge
water will typically have much lower chloride levels (often an order of magnitude
lower than the Christensen Ranch production solutions of primary interest:
injection solution and recovery solution).

3.1.2 Christensen Ranch Site

Comment A: Provide a discussion of future mine units in the Heldt Draw and
Table Mountain area and the amount of buffer that will be provided between the
monitoring well ring and the permit boundary.

Response: The depicted ore body in the Heldt Draw area ends abruptly at the
Mine Permit 478 boundary on the north side of Section 36 and a portion of the
SW¼ of Section 25 in T45N, R77W. Similarly, the ore body abuts the south and
west sides of the SW¼ of the same Section 36 in the Table Mountain area. The
ore bodies in both cases continue into and across Sections 25 and 36. Section 36
and the portion of Section 25 are controlled by Cotter Corporation under a state
lease and are encompassed by Mine Permit 489. Any scenario under which
Uranium One can fully exploit its ore bodies in the Heldt Draw and Table Mountain
areas in the immediate vicinity of the Cotter lease will involve some manner of an
agreement between Cotter and Uranium One. One possibility is that the ore
bodies would be developed in conjunction with the Cotter controlled ore bodies.
This also would entail acquiring a license to mine on the Mine Permit 489 area. In
the event of no development of the Cotter controlled area, permission would still
be needed to install Uranium One monitor wells outside Mine Permit 478.
Regardless, Uranium One understands that any development that might occur
outside its current mine permit area will require approval of the Wyoming
Department of Environmental Quality (WDEQ) and the NRC.

Comment B: Confirm that the LRA is for operations only at Christensen Ranch
Mine Units 6 through 12, with the possibility or re-entering MUs 5 and 6.

Response: As noted in Sections 1.2.1 and 1.2.3 of the LRA any future mine
development at Irigaray is beyond the scope of the LRA, and future mining plans
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at Christensen Ranch involve MUs 7 through 12 with possible reentry into MUs 5
and 6. No other future uranium recovery will occur in other areas without
additional licensing/permitting action. Section 6.1.3, page 6-7, has also been
revised to reflect this.

3.3.1.2 Monitor Wells - Past and Current

Comment: Provide a determination of the ability of underlying and overlying
monitoring wells to detect an excursion that may be influenced by CBM operations
due to possible artificial connections between the production zone and the
underlying or overlying aquifers.

Response: To date there has been a cooperative environment between
Christensen Ranch and the CBM lease holders in the area. We have been
successful at precluding the installation of CBM wells within planned production
zones. The CBM operators have a degree of flexibility in terms of well placement
that allows them to do offsets as necessary. If circumstances preclude entire
removal of a planned CBM well from an existing Christensen Ranch production
area, efforts will be made to convince the CBM operator to locate the well such
that it is reasonably proximate to existing Christensen Ranch overlying aquifer and
underlying aquifer monitor wells. Conversely, if Christensen Ranch is planning a
wellfield installation in an area where CBM wells already exist, some of the
overlying and underlying aquifers monitor wells can be located in the vicinity of the
CBM wells. In either case, by having a few overlying aquifer and underlying
aquifer monitor wells in the vicinity of the CBM wells, the ability of those monitor
wells to detect an excursion related to potential artificial connections due to the
CBM wells will be greatly enhanced.

4.1 Gaseous and Airborne Particulates

Comment A: Provide a discussion of the emanation of radon in the header houses
and methods to control the build-up of radon gas and radon progeny in the header
houses to ensure worker and public exposures are ALARA.

Response: Christensen Ranch header houses associated with active wellfields
(production or restoration) are routinely monitored monthly for radon daughters. A
review of past radon progeny monitoring records for header houses was
conducted; records for the period 1990 through 1999 were examined. That period
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was selected since it includes the last sustained period of production. Over that
ten year span there were only four instances when header house radon daughter
levels exceeded the 25% action level, indicating that elevated radon daughter
levels in active header houses are relatively rare occurrences. In such cases the
frequency of radon daughter sampling increased to a weekly schedule until
working levels declined to a low level. In all four cases the resulting doses to
workers were-very small (less than 0.3% of the ALl) due to the limited amount of
time that wellfield workers spent in header houses. The follow up investigations of
the elevated radon daughter incidents pointed to two common elements: there
was a gas vent line that was discharging into the building interior and/or there was
an inoperable building ventilation fan. Future operations at Christensen Ranch will
incorporate into maintenance procedures the routine checking of vent lines to
assure they are properly vented to the outdoors, and the routine checking of
building ventilation fans to assure they are operable. Additionally, the header
house exhaust fan is required to be running whenever maintenance is done on
bag filter systems, when production or injection lines are being bled into the
building, or as determined by the RSO. There are also static vents installed in
each header house that act to circulate outside air into the building. Note that
there will be no active header houses at Irigaray. A discussion of radon releases
in header houses has been added to the revised Section 4.1 enclosed with this
submittal.

Comment B: Provide a discussion of the release of the build-up of radon progeny
from the process facilty at the Irigaray site and any alarms or other methods that
are used to determine when the exhaust fans are needed to release radon and
progeny from the facility.

Response: The aforementioned record search for instances of elevated radon
daughter levels in header houses also looked for Irigaray process facility elevated
radon progeny events. For the ten year period (1990-1999) there were three
events during which radon progeny levels exceeded the 25% DAC action level.
Monthly radon progeny surveys are done at the Irigaray process facility with a
weekly survey schedule if the action level is exceeded. Over the ten year period
there were 120 routine monthly sampling events. The three >25% DAC events
represent an incidence of 2.5 percent. Two of those events related to the same
activity in November, 1996. Sand was being removed from a sand filter under a
RWP with appropriate respiratory protection and area ventilation. Plant .radon
daughter levels were reduced to acceptably low levels during the RWP. The sand
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was transferred to a byproduct waste dumpster for eventual transport to the
Shirley Basin disposal site. At the end of the shift workers sealed all open ports to
the sand filter vessel. Unfortunately, they missed one opening, allowing the
venting of radon into the plant overnight. Radon progeny levels were checked the
next morning, divulging an elevated 0.137 WL, 42% of the DAC. The building was
immediately ventilated and work on the sand filter resumed. Upon completion of
the sand clean out, the loaded dumpster was covered with a rubberized tarp and
left for the weekend. Upon return to work the following Monday, an elevated radon
daughter level was measured (0.138 WL), and it was concluded that radon had
seeped from the tarped dumpster. The building was immediately ventilated, and
after subsequent RWPs, the dumpster was double tarped to minimize radon
seepage. Highest assigned doses from the two related events were 0.2% and
0.5% of the ALl.

The third event occurred in late December, 1996, in the main Irigaray plant. The
RSO noticed an elevated background reading for the personnel exit alpha survey
meter at the plant. This prompted an area check for radon progeny. Working
levels did exceed the action level, and the plant was ventilated. Radon daughter
levels then dropped to acceptably low levels. An investigation never determined a
specific cause for the radon daughter buildup. Dose was less than one DAC-hour.

The resin transfer and elution process at the Irigaray plant is a closed system
process. Any maintenance that would require circumventing the closed system is
done under a RWP which monitors radon progeny levels in the area. The
effectiveness of the process design at controlling radon progeny levels is
demonstrated by the historical record described above. There were only three
events in ten years at the Irigaray process facility involving elevated radon progeny
levels, and two of those events directly related to the clean out of a sand filter.

4.2 Liquid and Solids

Comment A: Demonstrate that hydraulic control will be maintained in all wellfields
if the loss of one or both of the deep disposal wells occurs during production
and/or restoration and discuss operational contingency planning if disposal
capacity is lost for an extended period.

Response: During the production phase the typical bleed subject to disposal is
about 30 gpm. That 30 gpm, representing a one percent bleed, is the additional
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net volume removal rate from the operating wellfield in order to maintain hydraulic
control of the wellfield. Since each deep disposal well has a nominal injection
capacity of 75 gpm, the entire production phase bleed from the well field could be
injected into one disposal well (assuming the other disposal well is incapacitated
for some reason), leaving 45 gpm of disposal capacity for waste water from
restoration activities in another wellfield. While this represents a diminished
restoration effort, at least the production and restoration operations could be
maintained indefinitely while problems with the disabled disposal well are resolved.

In a scenario where both deep disposal wells are incapacitated (a remote
possibility) one would be dealing with an emergency situation which might prompt
a suspension of production and/or restoration until the disposal wells problems
were resolved. In that extreme case the pumping of 30 gpm from the production
wellfield and up to 30 gpm from the wellfield undergoing restoration would maintain
hydraulic control. The 30 gpm withdrawal in the restoration wellfield would be a
maximum since the overall status of the wellfield at the time of disposal wells loss
would dictate the degree of wellfield bleed required (at least initially). If the
disposal wells failure occurred early in the restoration process, the full 30 gpm
bleed might be necessary. If groundwater sweep has been ongoing for some time,
there would already be a well established hydraulic gradient that could be
maintained with a bleed at less than 30 gpm for some time.

With the loss of both disposal wells the 60 gpm maximum bleed (from both
production and restoration wellfields combined) could be processed through the
plant reverse osmosis units, producing 42 gpm of clean permeate which could be
discharged under the WYPDES permit (after meeting 10 CFR 20 Appendix B
effluent limits) for the Christensen Ranch plant. That would leave 18 gpm of brine
subject to disposal. The existing surface evaporation ponds at Christensen Ranch
are adequately sized to sustain the evaporation of at least 18 gpm on a sustained
basis.

Comment B: Confirm the number of licensed deep disposal wells at both the
Irigaray site and the Christensen Ranch site.

Response: There are four licensed deep disposal wells for the Christensen Ranch
site. To date only two of those four wells have been installed; the two installed
wells are maintained and remain available for use. There are two deep disposal
wells permitted through the WDEQ for the Irigaray site, but they are not listed in
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the NRC Source Material License. Of course, neither of the Irigaray deep disposal
wells has been constructed.

5.1 Corporate Organization and Administrative Procedures

Comment: Provide the current management structure (of Uranium One USA,
Inc.).

Response: Sections 5.0 and 5.1 of the LRA have been modified to reflect the
current management structure. The replacement pages are enclosed with this
submittal.

5.7.1 Effluent Control Techniques

Comment A: Demonstrate compliance with the requirements of 10 CFR Part 40,
Appendix A, Criterion 8, as related to yellowcake stack emission controls.

Response: The automated checking and logging system produces a continuous
chart recording of the scrubber liquid flow rate and the gas differential pressure.
Working properly, this automated monitoring and recording system produces a
record far superior to the requirements of 10 CFR 40, Appendix A, Criterion 8. In
the event of a failure of the automated recording devices (their function is checked
routinely) the readings must be recorded hourly, consistent with Criterion 8.

Comment B: Identify the type and locations of human interfaces (alarms, lights,
monitoring stations), and how and what frequency the operability of emission
control systems are tested and recorded. In the case of inoperability, describe
how shutdown is initiated (manually or automatically).

Response: As noted in the response to Comment A, the scrubber liquid flow rate
and the gas differential pressure are continuously recorded. The chart recorder is
checked once per shift during operations to ensure proper operation.

The scrubber flow (in gpm) and differential pressure (inches of water) are recorded
manually once per shift during operations.
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The scrubber panel alarms are checked for operation and documented once per
shift. If an alarm is not operating, manual readings are recorded every 4 hours
until the alarm has been fixed.

Once per shift, 1,000 gallons is drained from the bottom of the scrubber return tank
(system bleed and settling tank) into the sump to prevent solids from building up in
the scrubber water.

Shutdown may be initiated manually.

5.7.3 Airborne Radiation Monitoring Program

Comment A: Demonstrate that radon and radon progeny exposure in header
houses are ALARA and not a danger to human health

Response: See the response to item 4.1A above. A reference to the Section 4.1
discussion of radon progeny in header houses has been added to the revised
Section 5.7.3.2 enclosed with this submittal.

Comment B: Demonstrate that calculations converting gross alpha measurements
of air samples to uranium concentrations are acceptable to use in exposure
calculations. The applicant did not include information on the efficiency of the
detector, the probe used, or if the lower limit of detection meets NRC criteria.

Response: Section 5.7.3.1 has been expanded to discuss additional detail on the
determination of uranium concentrations. Either a Ludlum Model 2000 scaler with
a Ludlum Model 43-10 alpha detector or an Eberline SAC-4 scaler is used.
Efficiencies of these instruments currently are 35%. The calculated lower limit of
detection for natural uranium is 5E-1 I uCi/mi.

5.7.4 Exposure Calculations

Comment A: Provide methodology to calculate dose to the fetus and provide a
commitment to perform dose assessment, when necessary.

Response: Section 5.7.4, Exposure Calculations, has been expanded to address
the calculation of exposure to the fetus of a declared pregnant worker. The
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revision is enclosed. Briefly, it commits to the calculation of fetal exposure,
referencing methodology presented in NRC Regulatory Guide 8.36.

Comment B: Demonstrate that calculations are consistent with requirements in 10
CFR 20.1204 (c), (f), (g), and (h). The applicant does not demonstrate that
requirements in this subsection are met for concentrations of unknown mixtures.

Response: Section 5.7.3, In-Plant Airborne Radiation Monitoring Program, has
been revised to include an evaluation of uranium solubility that was originally
submitted in the 1996 LRA. This evaluation is the basis for the natural uranium
solubility classes presented in Table 5.6.

5.7.6 Contamination Control Program

Comment: Provide a commitment to conduct beta analysis during periodic
surveys of areas with residual uranium contamination.

Response: Beta radiation surveys conducted in the past at Irigaray have
consistently demonstrated low levels of beta contamination (Table 5.9).
Regardless, Uranium One will conduct quarterly beta contamination surveys in
areas that one would typically expect to see residual uranium contamination,
particularly in the Irigaray plant (precipitation, drying, and packaging areas).
Section 5.7.6 has been expanded accordingly.

5.8.1 Airborne Effluent and Environmental Monitoring Program

Comment: Demonstrate that effluent and environmental monitoring program
meets the requirements of 10 CFR 40, Appendix A, Criteria 7 and 8.

Response: The only stack or vent-specific monitoring done in the past and
proposed in the LRA relates to the yellowcake dryer operation. There has never
been vent monitoring for radon releases. The historical (and approved) approach
to monitoring radon effluent releases has been through the environmental air
monitoring program. Continuous radon monitoring has been accomplished
through the use of Landauer Radtrak devises deployed at each environmental
monitoring station designated for Irigaray and Christensen Ranch. Tables 5.11
and 5.12 in the LRA summarize themonitored environmental radon levels at
Irigaray and Christensen Ranch, respectively. Enclosed are summary tables of
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environmental radon data for both locations which present the same data found in
Tables 5.11 and 5.12 but also incorporating adjustments for background values.
The time span presented covers the last period when mine operations were active.
Subsequently, activities were limited to restoration and partial decommissioning.
An examination of these data indicates that radon levels are low with the nearest
residence to the Christensen Ranch satellite plant having a radon average of 0.2
pCi/I above background over the six year period. In the case of Irigaray for the six
year period the average radon level at the nearest residence was actually less
than background. As indicted in Section 7.3 of the LRA, the estimated radon
releases for the MILDOS modeling were calculated using methods found in
Regulatory Guide 3.59 and NUREG 1569. The long history of radon data
accumulated from environmental monitoring locations, including the nearest
residences, presents a reliable basis to conclude that radon releases from the
facilities have had a negligible impact.

The existing dryer stack sampling program and the environmental air sampling
program at Irigaray has provided reliable data over many years for the evaluation
of dose to the public. Because of the dryer operation at Irigaray there continues to
be a rational basis to continue the monitoring of the same radionuclide particulates
and radon at the existing environmental monitoring locations. The air monitoring
at the nearest residence over many years provides actual dose data that is
superior to any modeling projections.
The nature of the operations at the Christensen Ranch satellite plant wherein all
processes are wet in nature and are in enclosed systems precludes air particulates
as a significance cause for concern. Examining Table 5.3 from the LRA, it is
notable that the average and average maximum in plant airborne uranium
concentrations over a thirteen year period were less than the most restrictive
airborne uranium effluent limit from Appendix B to 10 CFR 20. On that basis alone
there does not appear to be any rational reason to expand the existing
environmental air monitoring program for Christensen Ranch.

Regarding the concept of air monitoring in wellfields based apparently on a
concern for a suspension of residual radionuclides in the air as a result of spills,
existing standard operating procedures address the minimization and cleanup of
such spills. Typically, any residual contamination would be so low that it is highly
doubtful that ongoing environmental air sampling in the vicinity of wellfields would
produce meaningful .data. Note that records are maintained of spills (date, nature,
quantity of radioactive material released, and corrective actions) for reference
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during the final decommissioning phase of the project. From an occupational dose
perspective, wellfield personnel are monitored for gamma exposure by issued film
badges; otherwise there is no evidence that airborne radionuclide concentrations
in the open air environment of a wellfield present a cause for concern. Note that
only header houses in wellfields are considered restricted areas. Air particulate
monitoring station IR- 6 is located in the Irigaray Mine Unit 7 wellfield. It is
operated whenever dryer operations are underway. Representative data from the
location show that measured radionuclide concentrations are typically one percent
or less of the Appendix B, 10 CFR 20, effluent limit. In fact IR-6 is the designated
background location based on its location relative to the Irigaray plant. Low
measured radionuclide concentrations at IR-6 appear to justify its designation as
background.

Over the thirty year history of Irigaray (and the twenty plus year history of
Christensen Ranch), there is no evidence in the NRC inspection records of
exceeding airborne effluent limits. There also is no indication of failing to maintain
both occupational and public doses as low as reasonably achievable. In light of
this there should be no reason to re-examine aspects of the operation and
attendant monitoring program that have not changed since the last license renewal
(see Appendix A to NUREG 1569).

5.8.2.2 Mine Unit Groundwater Monitoring

Comment A: Confirm that Table 5.25, as referenced in 1998 LRA (page 5-77) and
in SUA-1 341, LC 10.3, is equivalent to Table 5.24 in 2008 LRA (page 5-68) and
should be referenced as such in the new license.

Response: Table 5.25 in the 1998 LRA is equivalent to Table 5.24 in the 2008
LRA, and Table 5.24 should be referenced in LC 10.3.

Comment B: Confirm that Table 5.24 is correct as presented. It appears that the
columns- may be misplaced when compared to Table 5.25 from the 1998 LRA.

Response: A reformatted Table 5.24 is enclosed. Section 5.8.2.2 has been
revised so that baseline sample collection frequency coincides with Table 5.24.
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5.8.2.4 Surface Water Monitoring

Comment: Demonstrate that surface water sampling location GS-01 "Down
Stream Willow Creel" captures the runoff from the entire Christensen Ranch
operation. The sampling location GS-01 appears to be upstream of a large portion
of the Heldt Draw and Table Mountain area drainage basins.

Response: The depicted historical location of GS-01 is upgradient of the
drainages from the Heldt Draw and Table Mountain areas. GS-01 has been
moved further downgradient on Willow Creek to the existing mine permit boundary
where it will be below the drainages of concern. See the revised Figure 5.5
enclosed.

5.10.1.3 Mine Unit Data Submittals

Comment: The NRC should be copied on all MU baseline data packages and
supplemental information submitted to the WDEQ for their approval of operations
in the new MU.

Response: Uranium One will copy the NRC on all future MU baseline data
packages and supplemental information, including the revised MU 7 baseline data
package submitted to WDEQ in May, 2009 and revised as per WDEQ-LQD
comments in May and July 2010. WDEQ-LQD authorization to commence lixiviant
injection in MU 7 at the Christensen Ranch Mine was granted on September 13,
2010.

6.1 Groundwater Restoration

Comment: Provide a commitment to determine and submit pre-operational,
operational, post-operational, and stability groundwater piezometric surface maps
for wells in the production zone, including the monitoring well ring, and piezometric
surface maps for monitoring wells located in aquifers both above and below the
production zone. Water levels are not shown as one of the analytical parameters
on Table 6.1.

Response: Section 6.1 has been modified to provide the requested piezometric
surface maps for the production zone and the aquifers immediately above and
below the production zone. Water levels have been routinely measured for
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monitor wells just prior to sample collection. Table 6.1 has been modified to reflect
the inclusion of water level as a measured parameter (see enclosed Table 6.1).

6.1.3.1 Restoration Schedule

Comment A: Provide clarification for compliance with 10 CFR 40.42 (timeliness in
decommissioning) for MUs 7 through 12 where restoration is shown as beginning
two years after completion of lixiviant injection as shown in figure 3.14, dated May,
2008.

Response: A revised Figure 3.14 is enclosed with this submittal. The schedule of
restoration for all mine units is consistent with the requirements of 10 CFR
40.42(d). As discussed in Section 6.1.3.1 of the LRA, Uranium One may find it
necessary to request a modification of the restoration schedule under 10 CFR
40.42(f). Also, an error was discovered concerning item "f" on page 6-8a of the
LRA which has been corrected with the replacement page submitted with this
response.

Comment B: Discuss the MUs that may have restoration extended and
methodologies to ensure compliance with 10 CFR 40.42 (timeliness of
decommissioning).

Response: A 24 month limit to accomplish decommissioning of a given wellfield
under 10 CFR 40.42(h) is problematic from an operational perspective. Given the
capacity constraints of the plant to process water, the inherent uncertainties of the
aquifer response to the restoration process, and limitations of disposal capacity, it
would be very difficult to accomplish the decommissioning of a wellfield in 24
months.

Even if reaching the point of commencing stabilization monitoring were deemed
the completion of restoration for a wellfield, accomplishing the aquifer restoration
within a 24 month time frame would be extremely challenging. The rate of ground
water sweep (GWS) is effectively limited by the ability of the production zone
aquifer to sustain a pumping rate that does not dewater the pumped wells. Past
experience at Christensen Ranch indicates that 200 gpm is the average
sustainable yield during GWS. The present Christensen Ranch plant configuration
will support 500 gpm maximum restoration RO while mining is also ongoing in
another wellfield. Using previously restored Christensen Ranch MU 5 for
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illustrative purposes, the pore volume (PV) of MU 5 is 75,057,000 gallons. At 200
gpm, GWS would take a minimum of 261 days. Assuming five PV for the RO
phase (the historical overall Irigaray/Christensen Ranch wellfield average RO
phase involved ten PV), RO phase would last a minimum of 521 days. The
recirculation phase would require about 42 days, assuming one header house at a
time was plumbed for recirculation and then ran for a week while the next header
house was prepared, etc. The minimum total restoration time is 824 days,
exceeding the 24 month limit by 94 days.

The revised Figure 3.14 enclosed with this submittal presents a
production/restoration schedule that fulfills the requirements of 40 CFR 40.42. As
demonstrated above, it is very likely that the restoration schedule for individual
wellfields will require modification. Consistent with the requirements of 40 CFR
40.42(f) and (i), if the restoration schedule as presented in Figure 3.14 cannot be
met, Uranium One will request from the NRC a delay in the initiation of restoration
of a wellfield and/or the approval of an alternate schedule for completion of
restoration of a wellfield. Appropriate supporting information with such a request
will be provided. Additional discussion of the restoration schedule (and the
uncertainties involved) has been inserted in the revised Section 6.1.3.1.

Comment C: Provide confirmation or a methodology that ensures that hydraulic
control of the wellfield will be maintained after lixiviant injection and production has
ended and prior to active restoration.

Response: Section 6.1.3.1 has been modified to state that the equivalent of the
one percent production phase bleed will be maintained on a wellfield during the
interim period between the end of production and the onset of active restoration in
order to continue hydraulic control in the wellfield.

6.2 Decontamination and Decommissioning

Comment: Clarify that surface reclamation timing will be in compliance with NRC
timeliness in decommissioning rule. Decommissioning of a wellfield should occur
in accordance with 10 CFR 40.42 after groundwater restoration approvals have
been obtained.

Response: Section 6.2 has been modified to clarify that once the final
groundwater restoration approvals for a wellfield have been obtained from WDEQ

Uranium One USA, Inc.
A Member of the Uranium One Inc. Group of Companies

tel +1 307-234-8235 , fax +1 307-237-8235
907 N. Poplar Street, Suite 260
Casper, Wyoming 82601

www.uraniuml .com
14



puraniumone-
investing in our energy

and NRC, the surface reclamation (including wells abandonment) will be initiated
and completed consistent with the requirements of 10 CFR 40.42, recognizing the
mechanisms present in 10 CFR 40.42(f) and (i) to request a delay if there are
demonstrable reasons for the delay.

7.5 Accidents Involving Radioactivity

Comment A: Discuss the possible scenario(s) resulting in multiple tank failures,
such as a failure that would cause a tank to topple into another tank, and how
Uranium One will handle possible multiple failures.

Response: The two adjacent tanks with the largest collective capacity at each site
were selected for evaluation of a worst case scenario from a volume perspective.
In the case of Christensen Ranch that would be the Deep Well Feed Tanks
located in the DDW-1 (deep disposal well) Tank Building. Each tank holds
approximately 8,460 gallons with a combined capacity of 16,920 gallons. The
containment building is 34.75 feet by 16.67 feet (internal dimensions). The floor
consists of poured concrete with a 2.542 foot high containment wall. The total
secondary containment capacity is 1,473 cubic feet or 11,018 gallons. Therefore,
in the event of the failure of both tanks at once, there would be an excess of liquid
which would spill from the building proper. In such an event the excess fluid would
flow toward the site holding ponds, a designated restricted area. In the event of a
tank at the DDW-1 facility losing integrity and spilling a significant volume, there is
a tank level indicator alarm on the Christensen Ranch plant operations computer
which in turn would shut down any flow toward the Deep Well Feed Tanks. The
sump pump located in the building pumps solution back to the holding ponds at 20
gpm. In unlikely event of a multiple tank failure the spill cleanup SOP would guide
the containment, cleanup, and sampling/documentation activities.

At the Irigaray site the two adjacent tanks with the largest collective capacity would
be the waste tanks located in the plant annex. Each tank holds 13,959 gallons,
resulting in a collective total of 27,918 gallons. The secondary containment
provided by the Irigaray plant annex is 105,625 gallons with the plant sump
reporting to pond B.

Comment B: Discuss the possible scenario(s) resulting in a large pipeline failure
that is not noticed and contained in a timely manner and discuss how Uranium
One will handle this possible accident.

Uranium One USA, Inc.
A Member of the Uranium One Inc. Group of Companies

tel +1 307-234-8235 - fax +1 307-237-8235
907 N. Poplar Street, Suite 260
Casper, Wyoming 82601
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Response: Because activities at Irigaray will be limited to resin elution,
precipitation, and product drying/packaging, there will not be potential for large
pipeline failure spilling large volumes of liquid. The waste stream leaving the plant
will be sent through a relatively short run pipeline from the waste tanks to the
holding ponds at a nominal rate of 25 gpm.

At Christensen Ranch there is a system of flow and pressure sensors on injection
and recovery pipelines that feed instantaneous information to the plant control
room. In the event of a drop of flow or pressure alarms alert the plant operator.
Some of the sensors also automatically activate the shutdown of various pumps
in booster pump stations, module buildings, and the plant itself. With the activation
of the alarms, the plant operator notifies the wellfield operator (who is stationed at
the wellfield itself) via radio of the problem. The wellfield operator would then
close any manual valves in manholes, completing the control of the break. During
normal operations the plant operator and wellfield operator always man their
appointed stations, and operations are monitored 24 hours per day, seven days
per week. Additionally, the operators routinely monitor pressure and flow meters
so that even a minor leak would be detected even if no alarm sounded.

In summary, a pipeline break would be detected very quickly and through system
design and immediate operator action, the size of the fluid loss would be limited.
The spill response SOP would then come into play, governing the containment,
cleanup, and follow up monitoring of the spill.

General:

A. NRC staff suggests a review of the current approved license and the current
LRA for accuracy of referenced tables, figures, sections, etc. NRC
suggests that Uranium One cross reference the current license conditions
to the sections/tables in the LRA submitted in 2008, as supplemented.

Response: For simplicity, Uranium One requests that all references to
specific SOPs in the current license be removed and replaced with
references to applicable sections in the LRA; thus allowing modifications of
these SOPs without amending the license. Specific conditions follow:

Uranium One USA, Inc.
A Member of the Uranium One Inc. Group of Companies

tel +1 307-234-8235 - fax +1 307-237-8235
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* License Condition 10.20: Uranium One requests that this condition be
revised to reference Section 7.5.2 of the approved license application rather
than SOP E-11.

* License Condition 10.22: Rather than referencing PBL-2, Uranium One
requests that this condition be revised to read:

The licensee shall assess the potential for the start up of
new mine units in accordance with License Condition 10.3
and Sections 3.1.2, 3.3.2, 3.7, 5.2, 5.8.2, 5.10, 6.1.1, of the
approved license application.

B. NRC staff suggests that participants should review License SUA-1341 for
outdated information and accuracy.

Response:
* License Condition 10.2: should refer to Section 6.2.1 plugging and

abandonment procedures for wells that fail integrity testing, not Section
5.8.2.2.

* License Condition 10.3: should reference Table 5.24 of Section 5.8.2.2, not
Table 5.25.

" License Condition 10.4: sentence referencing UCLs in Tables 5.26 & 5.27
should be deleted.

" License Condition 10.15: should reference "517" NOT "517."

C. NRC staff will be reviewing consistency of generic license conditions among
NRC ISR licenses. NRC staff may propose some minor wording changes
based on this review.

Response: No response necessary.

Additionally, we have taken this opportunity to update or correct several items that
are outside the scope of this NRC RAI. Section 4.1.1 on page 4-1 has been
revised to reflect a soda ash baghouse efficiency of 99.99%; thus reducing
estimated particulate emissions from 500 lbs/shipment to 7.4 lbs/shipment. The
number of soda ash shipments has also been changed from thirty to twenty one
per year. A spelling error in the title of Table 5.12, page 5-46 has been corrected.

Uranium One USA, Inc.
A Member of the Uranium One Inc. Group of Companies

-tel +1 307-234-8235 - fax +1 307-237-8235
907 N. Poplar Street, Suite 260
Casper, Wyoming 82601
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In the first sentence on page 7-19, Uranium-228 has been corrected to Uranium-
238.

Attached is a sheet summarizing the page replacement/insertion directions for the
enclosed revision items (five sets) in the License Renewal Application.

In the near future Uranium One will supply the NRC with a comprehensive,
supplemental page replacement package for the LRA (dated May, 2008). This
package will reflect all changes in operations at the Irigaray and Christensen
Ranch Projects that have been implemented during the preoperational
refurbishment phase, and update all pages that previously referenced specific
SOPs. Information incorporated with the page changes for this RAI will remain
intact.

If you or your staff should have any questions regarding this request, please
contact me at (307) 234-8235 ext. 331 or by email: Jon.Winter@Uraniuml.com.

Sincerely,

•n IWinte~r

Manager- Wyoming Environmental and Regulatory Affairs

Enclosures:

cc:

Uranium One USA, Inc.
A Member of the Uranium One Inc. Group of Companies

tel +1 307-234-8235 - fax +1 307-237-8235
907 N. Poplar Street, Suite 260
Casper, Wyoming 82601
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Irigaray Environmental Radon Monitoring Summary 4/8/2010

Monitoring Period Monitoring Site
Year Qtr. IR-6 (Bkgrd) IR-1 IR-1-Bkgrd IR-3 IR-3-Bkgrd IR-4 IR-4-Bkgrd IR-5 IR-5-Bkgrd IR-13 IR-13-bkgrd

1995 1 0.8 0.6 -0.2 1.0 0.2 0.9 0.1 0.7 -0.1 ND ND
2 1.0 2.2 1.2 1.1 0.1 1.4 0.4 0.9 -0.1 1.5 0.5
3 1.7 1.4 -0.3 2.2 0.5 1.3 -0.4 1.2 -0.5 1.3 -0.4
4 1.5 2.3 0.8 3.1 1.6 1.4 -0.1 1.8 0.3 1.2 -0.3

1996 1 1.1 1.0 -0.1 0.9 -0.2 0.5 -0.6 0.7 -0.4 0.8 -0.3
2 0.9 1.0 0.1 1.3 0.4 1.2 0.3 0.8 -0.1 1.2 0.3
3 1:8 1.7 -0.1 1.7 -0.1 1.4 -0.4 2.0 0.2 4.1 2.3
4 ND 4.0 4.0 3.6 3.6 3.6 3.6 ND ND ND ND

1997 1 0.7 0.6 -0.1 0.9 0.2 0.6 -0.1 0.7 0.0 0.8 0.1
2 0.6 0.9 0.3 1.4 0.8 1.0 0.4 0.7 0.1 1.4 0.8
3 2.3 0.8 -1.5 0.9 -1.4 0.9 -1.4 0.7 -1.6 1.3 -1.0
4 1.5 1.2 -0.3 1.5 0.0 1.4 -0.1 1.2 -0.3 1.4 -0.1

1998 1 0.7 0.9 0.2 0.9 0.2 0.8 0.1 0.4 -0.3 0.8 0.1
2 0.3 0.5 0.2 0.8 0.5 0.9 0.6 0.3 0.0 0.7 0.4
3 0.6 0.5 -0.1 1.0 0.4 1.0 0.4 0.4 -0.2 1.0 0.4
4 0.3 0.5 0.2 0.8 0.5 0.7 0.4 0.2 -0.1 0.4 0.1

1999 1 1.1 1.1 0.0 1.7 0.6 1.5 0.4 0.5 -0.6 1.1 0.0
2 1.2 0.9 -0.3 0.9 -0.3 0.9 -0.3 0.4 -0.8 0.6 -0.6
3 1.4 1.3 -0.1 2.0 0.6 1.7 0.3 0.9 -0.5 1.1 -0.3
4 2.2 2.0 -0.2 1.4 -0.8 2.3 0.1 1.3 -0.9 1.7 -0.5

2000 1 2.1 1.9 -0.2 1.8 -0:3 2.2 0.1 1.8 -0.3 3.2 1.1
2 1.0 0.9 -0.1 1.0 0.0 0.9 -0.1 0.7 -0.3 1.2 0.2

3 1.3 1.0 -0.3 1.4 0.1 1.7 0.4 1.3 0.0 1.1 -0.2
4 2.0 2.4 0.4 2.5 0.5 3.2 1.2 1.7 -0.3 2.4 0.4

2001 1 1.6 1.7 0.1 '2.0 0.4 1.4 -0.2 1.9 0.3 1.3 -0.3
2 1.5 1.8 0.3 1.4 -0.1 1.5 0.0 1.4 -0.1 1.5 0.0
3 0.6 1.1 0.5 0.9 0.3 1.4 0.8 1.0 0.4 1.3 0.7
4 1.5 1.2 -0.3 0.9 -0.6 0.8 -0.7 0.4 -1.1 0.5 -1.0

1995-2001 Average 1.2 1.3 0.1 1.5 0.3 1.4 0.2 1.0 -0.3 1.3 0.1
Data in pCi/I

IR-1 is downwind of the restricted area.
IR-3 is upwind of the restricted area.
IR-4 is north of the restricted area near the 517 test site.
IR-5 is at the nearest residence, the Irigaray Ranch.
IR-6 is SE of the restricted area near the ridge road (background).
IR-13 is adjacent to the house trailer location which provided on site housing for operators.

ND = No Data.



Christensen Ranch Environmental Radon Monitoring Summary 4/8/2010

Monitoring Period
Year Qtr. AS- '(Bkard)

Monitoring Site
AS-5B AS-5B-BkardAS-5A AS-5A-Bkard AS-6 AS-6-Bkqrd

1995

1996

1997

1998

1999

2000

2001

1.0
1.2
1.4
1.2
ND
2.7
2.3
2.9
0.8
1.6
1.2
1.5
0.7
ND
0.9
0.7
1.0
0.9
1.0
1.2
3.3
1.0
1.0
1.3
1.7
1.7
1.1
0.8

2.9
1.1
1.3
1.0
0.8
2.5
2.2
2.2
1.0
1.3
0.9
1.0
1.3
1.0
1.5
0.7
1.1
1.1

"1.1

2.0
2.4
1.1
0.9
1.7
1.8
2.7
2.1
1.9

1.9
-0.1
-0.1
-0.2
0.8
-0.2
-0.1
-0.7
0.2
-0.3
-0.3
-0.5
0.6
1.0
0.6
0.0
0.1
0.2
0.1
0.8
-0.9
0.1
-0.1
0.4
0.1
1.0
1.0
1.1

1.1
1.2
1.3
1.5
1.0
2.9
2.3
2.4
1.1
1.4
0.7
1.5
1.3
0.7
0.7
0.6
1.1
0.4
1.2
1.9
2.4
0.9
0.8
1.2
2.6
3.0
2.5
2.7

0.1
0.0
-0.1
0.3
1.0
0.2
0.0
-0.5
0.3
-0.2
-0.5
0.0
0.6
0.7
-0.2
-0.1
0.1
-0.5
0.2
0.7
-0.9
-0.1
-0.2
-0.1
0.9
1.3
1.4
1.9

0.9
6.2"
1.7
1.4
1.0
2.6
2.6
2.6
0.4
1.3
0.8
1.2
1.0
0.3
0.8
0.8
ND
0.9
1.3
2.5
2.2
0.8
1.7
1.7
1.5
1.3
1.0
1.0

-0.1
5.0
0.3
0.2
1.0
-0.1
0.3
-0.3
-0.4
-0.3
-0.4
-0.3
0.3
0.3
-0.1
0.1
ND
0.0
0.3
1.3
-1.1
-0.2
0.7
0.4
-0.2
-0.4
-0.1
0.2

1995-2001 Average 1.4
Data in pCi/I

1.5 0.2 1.5 0.2 1.5 0.2

AS-1 at Table Mountain (background).
AS-5A is upwind of the restricted area.
AS-5B is downwind of the restricted area.
AS-6 is at the nearest residence (Christensen Ranch).
ND = No Data.
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4.0 EFFLUENT CONTROL SYSTEMS

4.1 GASEOUS AND AIRBORNE PARTICULATES

Historically, emissions from ISL mining operations are significantly lower than conventional
mining and milling operations. The primary source of emissions from ISL operations are
from the process plant and associated equipment. Because the Christensen Ranch
satellite plant is strictly an ion exchange (IX) facility and will have no precipitation of
uranium, the only significant radioactive airborne effluent will be Radon-222 gas. At the
Irigaray facility, effluents are limited to the process facility and the drying/packaging unit.

4.1.1 CHRISTENSEN RANCH SATELLITE FACILITY

Radon gas is mobilized from the ore zone during the mining process and will be present in
the recovery solutions when they enter the plant facility. The majority of the radon gas will
remain in solution during the plant process because the IX trains are closed, pressurized
systems. A limited amount of radon gas will be released in the lixiviant makeup tanks.
These unpressurized tanks will be vented directly to the atmosphere outside of the plant
building to minimize personnel exposure.

Another small release of radon gas can occur during the resin transfer from the loaded IX
column to the resin tanker trailer. The IX column is vented to the atmosphere directly
outside of the plant building to release the radon gas liberated during the transfer process.
In addition to the tank ventilation, the plant building is equipped with exhaust fans to further
remove radon that is released inside the building, on an as needed basis.

Since the satellite process is entirely a wet process and uranium is not concentrated on-
site, there are no uranium particulate effluents from the facility. Spills inside the plant are
immediately washed down which eliminates the potential for any buildup of radioactive
particulates.

Sources of non-radiological particulate emissions are fugitive dust from vehicular traffic and
minor soda ash releases during the filling of the outside storage silo. Particulate emissions
from the processing facility primarily occur from the lixiviant make-up process, where soda
ash (Na 2CO 3) is used to generate the sodium bicarbonate lixiviant. The soda ash is stored
in an outside silo adjacent to the plant building, with access for receiving loads of soda ash.
The silo is equipped with a baghouse dust collection system which routinely collects over
99.99% of the product particulate created during the addition of soda ash to the silo. Based
on the receipt of twenty one soda ash shipments per year during mining operations,
75,000 lbs/shipment, and a calculated loss of 7.4 lbs/shipment, it is estimated that
approximately .078 tons/year of soda ash particulate is lost to the atmosphere during
loading of the silo.

4-1
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These emissions are considered minor and insignificant due to the limited traffic (in the
case of fugitive dust) and the relatively low usage of soda ash (thirty shipments per year).

Christensen Ranch header houses associated with active wellfields (production or
restoration) are routinely monitored monthly for radon daughters. A review of past radon
progeny monitoring records for header houses was conducted; records for the period 1990
through 1999 were examined. That period was selected since it includes the last sustained
period of production. Over that ten year span there were only four instances when header
house radon daughter levels exceeded the 25% action level, indicating that elevated radon
daughter levels in active header houses are relatively rare occurrences. In such cases the
frequency of radon daughter sampling increased to a weekly schedule until working levels
declined to a low level. In all four cases the resulting doses to workers were very small
(less than 0.3% of the ALl) due to the limited amount of time that wellfield workers spent in
header houses. The follow up investigations of the elevated radon daughter incidents
pointed to two common elements: there was a gas vent line that was discharging into the
building interior and/or there was an inoperable building ventilation fan. Future operations
at Christensen Ranch will incorporate into maintenance procedures the routine checking of
vent lines to assure they are properly vented to the outdoors, and the routine checking of
building ventilation fans to assure they are operable. Additionally, the header house
exhaust fan is required to be running whenever maintenance is done on bag filter systems,
when production or injection lines are being bled into the building, or as determined by the
RSO. There are also static vents installed in each header house that act to circulate
outside air into the building.

4.1.2 IRIGARAY FACILITY

The primary source of emissions from the Irigaray facility involve fugitive dust from
vehicular traffic, release of radon gas from the Christensen Ranch resin processing, and
the release of yellowcake particulate emissions through the dryer/packaging system. A total
of 92.8 tons per year of air particulates originally was estimated to be emitted from
processing and product drying activities at the Irigaray site. This compares with the
previous total of 100 tons estimated in the 1979 WDEQ-AQD air permit application with the
dryer operating only 25% of the time. The 92.8 tons per year is also based on full scale
operations, including wellfield operations; emissions will be correspondingly smallerwithout
any wellfield operations at Irigaray. Also, the emissions would be far less during
restoration at Christensen Ranch due to fewer vehicles on the roads and limited plant
processing at Irigaray.

Fugitive Dust

Potential particulate emissions from fugitive dust were originally estimated at 89.5 tons per
year from the Irigaray facility. This included traffic on access roads within the permit
boundary (37.9 tons/year) and wellfield roads (51.6 tons/year). Although the number of
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vehicles used as the basis for the fugitive dust emissions estimate is actually higher than
current practice, COGEMA has used the same fugitive dust particulate emission estimate
for the purposes of impacts evaluation.

Process Facility

Particulate emissions from the processing facility primarily occur from the solution make-up
process (when in use), where soda ash (Na2CO 3) is used. The soda ash is stored in an silo
inside the plant building, with access for receiving loads of soda ash. Based on the receipt
of less than one soda ash shipment per year during processing operations at 75,000
lbs/shipment, and the containment of the silo within the building, losses would be minimal.

Radon emissions from resin processing is another source of emissions within the process
facilities. The majority of the emissions are from the top of the ion exchange columns,
which are covered and vented to the atmosphere outside the plant building. The plant
buildings are equipped with exhaust fans to remove radon that is released inside the plant
building, on an as needed basis.

The final source of emissions in the process facility is yellowcake particulate emissions
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5.0 1 OPERATIONS

Uranium One USA, Inc. (Uranium One) is committed to conducting all operations at the
Irigaray Mine and Christensen Ranch satellite operations in compliance with applicable
parts of 10 CFR Chapter I, and conditions set forth in License SUA-1341. Irigaray Mine
and Christensen Ranch satellite operations under Mine Permit No. 478 shall be conducted
in compliance with the conditions as stated in Section 9, Chapter 11, Noncoal In situ
Mining, Department of Environmental Quality, Land Quality Division Rules, as adopted May
3, 2005. The responsibilities described below have been designed to both ensure
compliance and further implement Uranium One's policy for providing a safe working
environment with cost effective incorporation of the philosophy of maintaining radiation
exposures as low as is reasonably achievable (ALARA).

5.1 CORPORATE ORGANIZATION AND ADMINISTRATIVE PROCEDURES

The Uranium One organizational chart, as it pertains to the responsibility for radiation
safety and environmental protection during preoperational refurbishment activities and
initial uranium production at the Christensen Ranch satellite and Irigaray recovery facility is
given as Figure 5.1. The personnel identified are responsible for the development, review,
approval, implementation, and adherence to operating procedures, radiation safety
programs, environmental and groundwater monitoring programs, as well as routine and
non-routine maintenance activities. Specific responsibilities of the organization are
provided below. As noted above, this Uranium One organization structure is for
preoperational refurbishment and initial uranium production activities at the Christensen
Ranch satellite and Irigaray recovery facility. It can be assumed that job titles and
descriptions may be modified and positions added. Currently, it is anticipated the
Site/Construction Manager will become the Operations Manager. Any changes in
organization will likely not affect the reporting path of the Radiation Safety Officer and all
will be enacted following appropriate regulatory and license procedures.

5.1.1 SENIOR VICE PRESIDENT, ISR OPERATIONS

The Senior Vice President, ISR Operations (Sr. VP) is responsible for management of all
company in situ recovery (ISR) operations in the U.S. In this role, the Sr. VP has the
responsibility and authority for the radiation safety and environmental compliance programs
at ISR operations. The Sr. VP is responsible for ensuring that Uranium One personnel
comply with industrial safety, radiation safety, and environmental protection programs as
established in the Uranium One program. The Sr. VP is also responsible for compliance
with all regulatory license conditions/stipulations, regulations and reporting requirements.
The Sr. VP has the responsibility and authority to terminate immediately any activity that is
determined to be a threat to employees or public health, the environment, or potentially a
violation of state or federal regulations.
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The Sr. VP has the responsibility and authority to terminate immediately any activity that is
determined to be a threat to employees or public health, the environment, or potentially a
violation of state or federal regulations.

5.1.2 SITE/CONSTRUCTION MANAGER

The Site/Construction Manager is responsible for all facility refurbishment and initial
uranium production activities at the Irigaray and Christensen Ranch Sites. During the site
refurbishment and initial operations, all maintenance, construction, environmental health
and safety, and support groups report directly to the Site/Construction Manager as shown
in Figure 5-1. The Site/Construction Manager is authorized to immediately implement any
action to correct or prevent hazards. The Site/Construction Manager has the responsibility
and the authority to suspend, postpone or modify, immediately if necessary, any activity
that is determined to be a threat to employees, public health, the environment, or
potentially a violation of state or federal regulations. The Site/Construction Manager cannot
unilaterally override a decision for suspension, postponement or modification if that
decision is made by the RSO. The Site/Construction Manager reports directly to the Senior
Vice President, ISR Operations.

5.1.3 MANAGER, ENVIRONMENTAL AND REGULATORY AFFAIRS,
WYOMING

The Manager, Environmental and Regulatory Affairs Wyoming, is responsible for the
maintenance of all operational licenses and permits for continued mine operations
including modifications, amendments and renewals. This individual also assists and
guides the Radiation Safety Officer, if and when necessary, in his routine and special
responsibilities. The Manager, Environmental and Regulatory Affairs has oversight for the
development, review, approval, implementation and adherence to radiation safety
programs, environmental and groundwater monitoring programs and associated quality
assurance programs for the Wyoming sites. The Manager, Environmental and Regulatory
Affairs has both the responsibility and authority to suspend, postpone or modify any work
activity that is unsafe or potentially in violation of USNRC's regulations or license
conditions, including the ALARA program. The Manager, Environmental and Regulatory
Affairs reports to the Senior Vice President, ISR Operations.

5.1.4 RADIATION SAFETY OFFICER

The Radiation Safety Officer (RSO) has direct responsibility for the development, review,
approval, implementation and adherence to radiation safety programs, industrial safety
programs, environmental monitoring programs and associated quality assurance programs
for the Irigaray and Christensen Ranch Sites.
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The RSO is also responsible for the collection and interpretation of all safety and
environmental monitoring data, and the proper recording and reporting of such. The RSO
conducts routine training programs for the supervisors and employees with regard to the
proper application of radiation protection and industrial safety procedures., This individual
is also responsible for the implementation of and adherence to all regulatory license
requirements and fulfillment of reporting requirements. The RSO, with assistance from the
Radiation Safety Technician (RST) or Environmental Technician, or other qualified
designee, personally inspects facilities to verify compliance with all applicable health
physics and radiation safety requirements. The RSO has both the responsibility and
authority to suspend, postpone or modify any work activity that is unsafe or potentially a
violation of USNRC's regulations or license conditions, including the ALARA program. The
RSO reports directly to the Operations Manager.

5.1.5 RADIATION SAFETY TECHNICIAN (RST)

The Radiation Safety Technician (RST) assists the RSO with his routine radiation safety
surveys, employee exposure records keeping, facility inspections, training, and industrial
safety responsibilities. The RST reports directly to the RSO.

5.1.6 ENVIRONMENTAL TECHNICIAN

The Environmental Technician (ET) is responsible for the implementation of all
environmental monitoring programs at both the Irigaray and Christensen Ranch sites.
Specific duties include groundwater and surface water sampling, air monitoring and
evaporation pond inspections. In addition, the ET is trained to act as an RST and may
assist the RSO with the implementation of the radiological and industrial safety programs.
The ET is responsible for the orderly collection and interpretation of all monitoring data.
The ET reports directly to the RSO.

5.1.7 RADIATION SAFETY AUDITOR

Uranium One utilizes either the Manager, Environmental and Regulatory Affairs, a qualified
employee, or a qualified outside radiation protection auditing service to provide assurance
that all radiation health protection procedures and license condition requirements are being
conducted properly at the Irigaray and Christensen Ranch Sites. Any outside service used
for this purpose is qualified in radiation safety procedures as well as environmental aspects
of in situ recovery operations

5.2 MANAGEMENT CONTROL PROGRAM

5.2.1 OPERATING PROCEDURES

Written standard operating procedures (SOPs) have been developed for all process
activities, including those activities involving radioactive materials, for both the Irigaray and
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5.7.3 IN-PLANT AIRBORNE RADIATION MONITORING PROGRAM

5.7.3.1 In-Plant Airborne Uranium Particulate Monitorinq

Program Description

Monitoring for airborne uranium is performed routinely at Irigaray and Christensen Ranch
through the use of area sampling and breathing zone sampling. The monitoring programs
are described below.

Area Sampling

Area samples are collected monthly at the specified sample locations. Samples are
collected using a glass fiber filter and a regulated air sampler such as an Eberline RAS-1 or
equivalent. Sample volume is adequate to achieve the lower limits of detection (LLD) for
uranium in air. Samplers are calibrated every six months using a digital mass flowmeter.

Measurement of airborne uranium is performed by gross alpha counting of the air filters
using an alpha scaler such as a Ludlum Model 2000 with a Ludlum 43-10 detector or an
Eberline SAC-4. The current efficiency of both of these instruments is 35%. Counting time
is adjusted to assure at least a lower limit of detection is 5E-1 1 pCi/ml (ten percent of the
DAC in Table 5.6 below). Generally, the Derived Air Concentration (DAC) for soluble (D
classification) natural uranium of 5 E-10 pCi/mI from appendix B to 10 CFR 20 is applied
to the gross alpha counting results. This is a conservative method because the gross alpha
results include Uranium-238 and several of its daughters (notably Ra-226 and Th-230)
which are alpha emitters. An action level of 25% of the DAC for soluble natural uranium is
established at the Irigaray and Christensen Ranch facilities. If an airborne uranium sample
exceeds 25% of the DAC, an investigation is performed and sampling frequency is
increased to weekly. The investigation and any corrective action taken are documented.
Sample locations for the Christensen Ranch facility are shown on Figure 5.2; the Irigaray
general plant sample locations are shown on Figure 5.3.

Continuous sampling in the dry-pack area is performed when the dryer is in operation. The
air filters are collected weekly, as a minimum, for analysis. Sample locations for the dry-
pack area are illustrated on Figure 5.4. Results are used to determine employee time
weighted exposures (TWE). In the case of the dryer area air samples, a calculated DAC of
-4.7E-10 uCi/ml Unat is utilized in personnel exposure calculation. The calculated DAC
reflects the actual solubility of the dried yellowcake product. The product is composed of
85% Class D Unat and 15% Class W Unat. The evaluation process for the derivation of
the calculated dried yellowcake DAC is discussed in Section 5.7.3.1 (pages 5-29 to 5-33)
of the January 5, 1996 SUA-1341 license renewal application and is duplicated here:

Exposures to airborne uranium will be compared to the DAC for the natural uranium
solubility classification (D, W or Y) that is appropriate for the material. Irigaray produces
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a very pure hydrogen peroxide precipitate of uranium (U0 4 - 2 H20). However, the
solubility classifications for natural uranium in Appendix B of 10 CFR 20.1001 - 20.2401
are based on other uranium products such as U0 2, UF6 , U30 8, etc. (see uranium-230).
Additionally, in Regulatory Guide 8.22 (Bioassay at Uranium Mills, 1988) the NRC makes a
distinction between uranium solubility based strictly upon the temperature that the uranium
is dried. Essentially, any material that is not dried or is dried at low temperature (defined
as less than 4000C, or 752 0F) is considered by NRC as soluble (Class D or W).

Product dried at a temperature greater than 4000C, as in the case of our product, is
defined as high-fired or calcined yellowcake and is classified as insoluble U30 8 (Class Y).
Even after drying at 5400C (10000 F), the final product has been analyzed by x-ray
diffraction and found to be 79% U0 4 . 2H20, 15% U0 3, and 3% CaCO3 .

Because of the uncertainty of what solubility classification and corresponding DAC to use
for the dried U0 4 • 2H 20 product, COGEMA, in conjunction with Radiation Safety
Engineering, Inc. (RSEI, out of Chandler, Arizona), conducted solubility profile testing of
the uranium dusts in the Irigaray process plant during the summerof 1995. Breathing zone
samples were obtained from all yellowcake process areas within the plant and submitted to
RSEI for the solubility testing. The dissolution rate of the uranium on the air samples was
then determined by RSEI over the next 28 days in a simulated lung solution (simulant of
the extracellular airway lining fluid), or Gamble's solution. In summary, the results of the
testing showed that airborne uranium in the wet process area (filter press) of the plant was
highly soluble, with 97% of the uranium dissolving in a 0.3 day half-time, indicative of 97%
Class D and 3% Class W material. The airborne uranium in the dryer drum loading and
packaging area (where employees have the most potential for exposure) was also highly
soluble, with 97% Class D material, and 3% Class W. Air in the control room outside of the
dryer exclosure appeared to be a mixture of natural uranium in outside air (due to negative
pressure on the dryer) and our dried product, showing 77% Class D and 23% Class W.
Exhaust from the drier stack was slightly more insoluble, with approximately 47% Class D
and 53% Class W material. No Class Y material (U30 8) was observed in any of the
samples.

A summary of the solubility testing results is provided in Table 5.2a. For all areas
associated with the dryer (drum packing room, furnace room and exterior control room), an
average solubility classification of 85% Class D and 15% Class W could be conservatively
calculated. The filter press, a wet uranium process, is obviously 100% Class D. For the
stack effluent to unrestricted areas, the classification is essentially 50% Class D and 50%
Class W. Because of these results, COGEMA will use the solubility classification and
corresponding ALl and DAC provided in Table 5.6 when calculating employee exposure
calculations, in lieu of the values currently provided in 10 CFR 20, Appendix B, Table 1.
Additionally, a new effluent concentration is provided for use in lieu of the Appendix B,
Table 2 air concentration.
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TABLE 5.2a

RESULTS OF URANIUM SOLUBILITY TESTING
RADIATION SAFETY ENGINEERING, INC.

Uranium Sample Airborne
Sample Activity Volume Concentration
Identification (Bq) (L) (Bq/m3)

Fraction in ICRP
Class D Class W Class Y

Stack 1 5.19 393 13.21 44 56 0

Stack 2 6.19 405 15.29 50 50 0

Average Stack 5.69 399 14.25 47 53 0

Control Room 1 0.227 88,020 0.0026 77 23 0

Control Room 2 0.806 78,930 0.010 76 24 0

Average Control 0.517 83,475 0.0064 77 23 0

Drum-Pack Room 1 12.35 1,269 9.73 98 2 0

Drum-Pack Room 2 1.47 6,675 0.220 97 3 0

Average Drum 6.91 3,972 4.98 97 3 0

Furnace Room 1 6.11 3,900 1.57 72 28 0

Furnace Room 2 21.83 1,284 17.00 91 9 0

Filter Press 1 0.669 7,170 0.0933 94 6 0

Filter Press 2 0.410 3,000 0.137 100 0 0

Average Filter 0.540 5,085 0.115 97 3 0
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Breathina Zone Samolina

Breathing zone sampling is performed to determine individual exposure to airborne
uranium during certain operations. Sampling is performed with an MSA pump or
equivalent. The air filters are counted and compared to the DAC using the same method
described for area sampling. Air samplers are calibrated at least every six months.

Historical Program Results

Table 5.3 provides the results of monitoring for airborne uranium from the period of 1995
through 2007. Average and maximum airborne gross alpha activity for this period shows
concentrations of uranium which were very low percentages of the DAC. The data
demonstrate that engineering controls were effective. The modest increase in airborne
uranium in the last few years likely relates to various decommissioning activities being
conducted at the time.

Proposed In-Plant Airborne Uranium Monitoring Pro-gram

COGEMA proposes to continue the same airborne uranium monitoring program at Irigaray
and Christensen Ranch that has been performed to date.

Airborne sampling will be performed on a monthly basis in accordance with the instructions
currently contained in Standard Operating Procedures HP-6, "Airborne Uranium Survey",
HP-18, "Use of Breathing Zone Air Samplers" and HP-26, "Airborne Uranium
Sampling/Exposure In The Dry-Pack Area." These Standard Operating Procedures
implement the guidance contained in USNRC Regulatory Guide 8.25, "Air Sampling in the
Workplace." HP-26 requires continuous sampling when the dryer is in operation. Sample
frequency will return to monthly grab samples if the dryer is not in operation and final
samples taken outside the furnace/drum loading rooms are less than 10% of the DAC for
natural uranium.

Sampler calibration will be performed in accordance with the instructions currently
contained in Standard Operating Procedure HP-13, "Calibration of Air Sampling Units With
47 mm Sample Filter Heads" and HP-15, "Calibration of Breathing Zone Air Sampling
Pumps".
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5.7.3.2 In-Plant Radon Daughter Surveys

Pro~gram Description

Since 1987, Radon daughter surveys have been conducted in the operating areas of the
Irigaray and Christensen Ranch (since 1989) facilities on a monthly basis at the specified
locations. Samples are collected with a low volume air pump and then analyzed with an
alpha scaler using the Modified Kusnetz method described in ANSI-N13.8-1973. Air
samplers are calibrated at least every six months.

Results of radon daughter sampling are expressed in Working Levels (WL) where one WL
is defined as any combination of short-lived Rn-222 daughters in one liter of air, without
regard to equilibrium, that emit 1.3 E5 MeV of alpha energy. The DAC limit from Appendix
B to 10 CFR 20 for Rn-222 with daughters present is 0.33 WL. COGEMA has established
an action level of 25% of the DAC or 0.08 WL. Radon daughter results in excess of the
action level resulted in an investigation of the cause and an increase in the sampling
frequency to weekly until the radon daughter levels do not exceed the action level.

Historical Program Results

Table 5.4 provides the results of monitoring for radon daughters from the period of 1995
through 2007. The annual average and maximum values are presented. The data show
that the average radon daughter activity concentration at Irigaray and Christensen Ranch
was generally less than 5% of the regulatory limit.

Proposed In-Plant Radon Daughter Monitoring Program

COGEMA proposes to continue the same radon daughter monitoring program at Irigaray
and Christensen Ranch that has been performed to date, utilizing the locations shown in
Figure 5.2 and Figure 5.3.

Routine radon daughter monitoring will be performed on a monthly basis in accordance
with the instructions currently contained in Standard Operating Procedure HP-7, "Radon
Daughter Survey." Air sampler calibration will be performed in accordance with the
instructions currently contained in Standard Operating Procedure HP-15, "Calibration of
Breathing Zone Air Sampling Pumps."

See Section 4.1.1 for a discussion of radon progeny in wellfield header houses.
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Proposed Airborne Uranium Exposure Monitoring Program

COGEMA proposes to continue the same internal airborne uranium exposure calculation
methods at Irigaray and Christensen Ranch that have been used to date and which are
currently contained in Standard Operating Procedure HP-5, "Internal and External
Occupational Dose Calculations". Exposures to airborne uranium will be compared to the
DAC for the natural uranium solubility classification (D, or 85%D/1 5%W) that is appropriate for
the material (see Table 5.6).

Prenatal and Fetal Exposure

10 CFR §20.1208 requires that licensees ensure that the dose to an embryo/fetus during the
entire pregnancy from occupational exposure of a declared pregnant woman does not exceed
0.5 rem (500 mrem). Licensees are also required to make efforts to avoid substantial
variation above a uniform monthly exposure rate to a declared pregnant woman that would
satisfy the 0.5 rem limit. The dose to the embryo/fetus is calculated as the sum of (1) the
deep-dose equivalent to the declared pregnant woman, and (2) the dose to the embryo/fetus
from radionuclides in the embryo/fetus and radionuclides in the declared pregnant woman.

The dose equivalent to the embryo/fetus is determined by the monitoring of the declared
pregnant woman. 10 CFR §20.1502(a)(2) requires monitoring the exposure of a declared
pregnant woman when the external dose to the embryo/fetus is likely to exceed a dose from
external sources in excess of 10 percent of the embryo/fetus dose limit (i.e., 0.05 rem/yr). 10
CFR 20.1502(b)(2) also requires that the licensee monitor the occupational intakes of
radioactive material for the declared pregnant woman if her intake is likely to exceed a
committed effective dose equivalent in excess of 0.05 rem/yr. Based on this 0.05 rem
threshold, the dose to the embryo/fetus must be determined if the intake is likely to exceed 1
percent of ALl during the entire period of gestation.

Prior to declaration of pregnancy, the woman may not have been subject to monitoring based
on the conditions specified in 10 CFR §20.1502. In this case, Uranium One will estimate the
exposure during the period monitoring was not provided, using any combination of surveys or
other available data (e.g., air monitoring, area monitoring, and bioassay). Exposure
calculations will be performed as recommended in USNRC Regulatory Guide 8.36 (USNRC,
1992).

External Dose to the Embryo/Fetus -- The deep-dose equivalent to the declared pregnant
woman during the gestation period will be taken as the external dose for the embryo/fetus.
The determination of external dose will consider all occupational exposures of the declared
pregnant woman since the estimated date of conception and will be based on the methods
discussed in Section 5.7.2.2.

Internal Dose to the Embryo/Fetus -- The internal dose to the embryo/fetus will consider the
exposure to the embryo/fetus from radionuclides in the declared pregnant woman and in the
embryo/fetus. The dose to the embryo/fetus will include the contribution from any
radionuclides in the declared pregnant woman (body burden) from occupational intakes
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occurring prior to conception. The intake for the declared pregnant woman will be determined
as discussed in Sections 5.7.4.1 and 5.7.4.2.
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performed during the period (not summarized here) show that the program is effective.

Proposed Contamination Control Program

COGEMA proposes to implement the same Contamination Control program which is currently
in use. The program has proven to be effective at controlling contamination of personnel and
clean areas. The program will be implemented in accordance with the instructions currently
contained in the following Standard Operating Procedures:

Survey instruments will be calibrated and checked in accordance with the
instructions contained in Standard Operating Procedure HP-14, "Instrument
Performance Checks".

Surveys for removable contamination will be performed in accordance with the
instructions contained in Standard Operating Procedure HP-3, "Removable
Alpha Surveys - Swipes".

Surveys for alpha and beta/gamma contamination of items prior to release from

restricted areas willbe performed in accordance with the instructions contained
in Standard Operating Procedure HP-10, "Equipment or Material Release to
Unrestricted Areas".

Surveys for removable alpha contamination will be performed in accordance

with the instructions contained in Standard Operating Procedure HP-3,
"Removable Alpha Surveys".

Surveys for beta contamination will be performed consistent with the
recommendations of NRC Regulatory Guide 8.30, May, 2002; beta surveys will
be conducted of specific operations that would involve the handling of large
quantities of aged yellowcake. On a routine basis, an annual beta survey will
be conducted in areas that would typically be subject to residual uranium
concentrate contamination, specifically, the precipitation, drying, and packaging
areas of the Irigaray plant. Equipment to be released from the restricted area
for unrestricted use that is subject to potential beta contamination (from the
aforementioned process areas) will be surveyed for beta contamination.
Surveys will be performed in accordance with the instructions contained in
Standard Operating Procedure HP-31.

Personnel monitoring will be performed in accordance with the instructions

contained in Standard Operating Procedure HP-1, "Alpha Contamination
Monitoring for Release From a Restricted Area."

5.7.7 MONITORING PROGRAM SUMMARY

Section 5.7 of this renewal application has reviewed the radiological monitoring data produced
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at Irigaray and Christensen Ranch for the years -of 1995 through 2007. Each section
discussed the historical results of the data with an emphasis on regulatory compliance and
trend analysis to determine whether COGEMA's ALARA goals are being met. The existing
program has met the ALARA goals, and COGEMA proposes the continuation of the existing
radiation safety monitoring program. Table 5.10 provides a tabular summary of the current
program as well as the regulatory guidance provided in USNRC Regulatory Guide 8.30,
"Health Physics Surveys In Uranium Mills".
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TABLE 5.12
CHRISTENSEN ENVIRONMENTAL RADON GAS MONITORING SUMMARY

Radon Level in pCi/I
Monitoring Period Monitoring Site1

Year Qtr. AS-1 AS-5A AS-5B AS-6

1995 1 1.0 2.9 i.1 0.9
2 1.2 1.1 1.2 6.2
3 1.4 1.3 1.3 1.7
4 1.2 1.0 1.5 1.4

1996 1 ND 0.8 1.0 1.0
2 2.7 2.5 2.9 2.6
3 2.3 2.2 2.3 2.6
4 2.9 2.2 2.4 2.6

1997 1 0.8 1.0 1.1 0.4
2 1.6 1.3 1.4 1.3
3 1.2 0.9 0.7 0.8
4 1.5 1.0 1.5 1.2

1998 1 0.7 1.3 1.3 1.0
2 ND 1.0 0.7 0.3
3 0.9 1.5 0.7 0.8
4 0.7 0.7 0.6 0.8

1999 1 1.0 1.1 1.1 ND
2 0.9 1.1 0.4 0.9
3 1.0 1.1 1.2 1.3
4 1.2 2.0 1.9 2.5

2000 1 3.3 2.4 2.4 2.2
2 1.0 1.1 0.9 0.8
3 1.0 0.9 0.8 1.7
4 1.3 1.7 1.2 1.7

2001 1 1.7 1.8 2.6 1.5
2 1.7 2.7 3.0 1.3
3 1.1 2.1 2.5 1.0
4 0.8 1.9 2.7 1.0

1995-2001 Average 1.4 1.5 1.5 1.5

AS-1 is at Table Mountain (background).
AS-5A is upwind of the restricted area.
AS-5B is downwind of the restricted area.
AS-6 is at the nearest residence (Christensen
Ranch).

ND = No Data.
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Table 5.24
IRIGARAY AND CHRISTENSEN RANCH ENVIRONMENTAL

GROUNDWATER AND SURFACE WATER MONITORING PROGRAMS

SAMPLE COLLECTION SAMPLE ANALYSIS

CONSTITUENT LOCATION TYPE FREQUENCY METHOD FREQUENCY PARAMETER

Regional Christensen Ranch Grab Quarterly Pumped or bailed; Quarterly Uranium, Ra-226, Th-230, Pb-
Groundwater downhole 210, Po-210, Water levels

submersible pump or
windmill

1. Christensen
Ranch House No. 3

2. Ellendale No. 4

3. Willow Corral No.
32

4. First Artesian No.
1

Irigaray
1. Willow No. 2

Groundwater Monitor Wells: BASELINE 4 samples each spaced Downhole 4 samples each spaced two One sample - Assay Suite A'
two weeks apart submersible pump weeks apart

Ore Zone Perimeter Grab Three samples Assay Suite B2

Upper Aquifer Water levels
Lower Aquifer

Monitor Wells: OPERATIONAL Twice per month Downhole Twice per month Assay Suite C3

MONITORING submersible pump
Ore Zone Perimeter Grab Water levels

Upper Aquifer
Lower Aquifer
Mine Unit Baseline BASELINE 4 samples each spaced Downhole 4 samples each spaced two Two samples - Assay Suite A'
Wells (For definition of two weeks apart submersible pump weeks apart
restoration goals)

Grab Two samples - Assay Suite B2

Water levels
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Table 5.24, Continued
IRIGARAY AND CHRISTENSEN RANCH ENVIRONMENTAL

GROUNDWATER AND SURFACE WATER MONITORING PROGRAMS

SAMPLE COLLECTION SAMPLE ANALYSIS

CONSTITUENT LOCATION TYPE FREQUENCY METHOD FREQUENCY PARAMETER

Surface Water Christensen Ranch Grab Quarterly on runoff event Grab Quarterly Assay Suite B2, Th-230, Pb-210,
basis Po-210 and estimated flow rate

1. CG-05: Upstream Willow Creek

2. GS-1: Downstream Willow Creek

3. GS-03: 250 yds downstream of PU-3 in Willow
Creek

Ingaray

1. IR-5: Powder River at IrigarayRanch

2. IR-9: Downstream Willow Creek

3. IR-14: Upstream Willow Creek

4. IR-17: 200 ft. east of Unit 1

1. Assay Suite A = Ca, Mg, Na, K, CQ, HCO3 , SO4, Cl, NH 4 (as N), NO 2 + NO3 (as N), F, Si, TDS, Conductivity, Total Alkalinity (as CaCO3), pH, Al, As, Ba, Bo, Cd, Cr, Cu, Fe, Pb,
Mn, Hg, Mo, Ni, Se, V, 31, U, Ra-226.

2. Assay Suite B = TDS, SO4, Cl, Conductivity, Total Alkalinity, pH, As, Se, U, Ra-226

3. Assay Suite C = Excursion parameters: Cl, Conductivity, Total Alkalinity
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At Christensen Ranch, for future wellfields (M.U.8 and above) four baseline samples will be
collected, with sample events spaced two weeks apart. For baseline sampling, a minimum
of two casing displacements will be evacuated from each well prior to sample collection.
Samples will be analyzed for one full suite analysis and three short list analyses (see Table
5.24).

Mine Unit Baseline Water Quality

Baseline water quality is established for the mineralized zones to be mined within the host
sandstone. As a basis for determining the groundwater quality restoration goals for a
particular mine unit, COGEMA collects samples from representative injection or production
wells at a density of one well for every three acres of wellfield pattern area. The wells
chosen for baseline are evenly distributed over the wellfield area. Baseline water quality is
established by collecting four samples each spaced two weeks apart from each well and
analyzing the samples for two full suite analyses and two short list analyses, as identified in
Table 5.24. Water quality baseline sampling procedures were the same as those
discussed for monitor wells.

Baseline water quality for a particular mine unit is established by combining the sample
results from all mineralized zone wells within that mine unit and calculating an arithmetic
average. Outliers are removed from the data base as described in the following section.
The overall average baseline water quality results for a mine unit are used to define the
restoration water quality target values for that particular mine unit.

Removal of Outliers from the Water Quality Data Base

Prior to any calculations for baseline mean, other statistics, or upper control limits, the
water quality data base will be screened for outliers. Outliers are anomalously high or low
values relative to the other values, which can compromise a data base. Outliers are
typically caused by one of the following conditions:

- Transcription errors, either in the laboratory or in-house
- Analytical errors (multiplication errors, etc.)
- Incorrect units of measurements
- Sampling error

However, it is possible that the outlier is a true value, being caused by natural water quality
variability, or geologic differences within the sampled aquifer. For this reason, the following
procedures will be followed when analyzing the water quality data base for outliers:

The data will first be screened visually, to identify obvious outliers, if present.
The data will then be screened using a statistical analysis. COGEMA has

used, and will continue to use, the tolerance-limit formula (Loftis, et al., 1987)
as its method for outlier screening. This method is currently approved in the
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2. Testing procedures.
3. Exposure procedures.
4. Equipment operation and maintenance procedures.
5. Employee health and safety procedures.
6. Incident response procedures.
7. Laboratory procedures.

Routine monitor well samples, pond leak samples, and some radiological survey samples
are analyzed at the Christensen Ranch site laboratory. The quality assurance plan forthis
laboratory is detailed in Standard Operating Procedure ENV-1 1, "Quality Assurance/Quality
Control Program, Environmental and Radiological Monitoring."

5.10 REPORTING PROCEDURES

5.10.1 ROUTINE REPORTS

Routine reports and data submittals to the WDEQ and USNRC are described as follows.

5.10.1.1 Semi-Annual Report

Pursuant to 10 CFR 40, Section 40.64, a report will be submitted to the USNRC on a semi-
annual basis outlining the results of the effluent and environmental monitoring programs
described in Sections 5.8 and any other information required by license condition.

A report will also be submitted to the WDEQ on a semi-annual basis that will address the
results of the operational groundwater monitoring program (monitor and trend well sample
analyses and water levels in tabularform), summaries of the well integrity testing program,
and an accounting of the total gallons injected and recovered. Normally, the WDEQ semi-
annual report will be combined with the USNRC semi-annual report.

5.10.1.2 Annual Report

As required by W.S. 35-11-411, COGEMA will submit an annual report to the WDEQ. The
report shall contain the following information:

1. Maps showing locations of all wells installed in conjunction with the mining
activity and areas where groundwater restoration has been achieved or is
taking place or planned to take place within the next year. The map also
shows areas where mining is expected to commence during the next year.

2. The total quantity of recovery fluid injected and the total quantity of recovery
fluid extracted during the annual reporting period for each mine unit including
a description of how these quantities were determined.
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were deemed necessary during future restoration at Christensen, the use would
again be limited to one mine unit prior to full scale usage and would be subject to
regulatory approval. The unit identified for testing would be chosen by COGEMA
based upon water quality analysis. When using hydrogen sulfide gas as well as any
other sulfur-based reductants that could result in some release of hydrogen sulfide
gas, COGEMA will institute proper safety precautions. In April 1991, a hydrogen
sulfide safety program was submitted to the WDEQ and NRC, and was approved by
the NRC through license condition. This plan will be the basis for the safety
procedures used during reductant usage, and will be updated on an ongoing basis
as dictated by new technology or operational conditions.

6.1.2.3 Recirculation

At the completion of the permeate injection phase, the water quality in the vicinity of the
injection wells will have the characteristics of the injected permeate. In order to
homogenize the aquifer, the wellfield will be operated by withdrawing from the recovery
wells and injecting the recovered solutions into the injections wells. No treatment of the
circulated water would be performed with the exception that a small amount of reductant
may be added to insure the depletion of oxygen during the process.

The recirculation phase may be operated for up to one pore volume. Minimal water
discharges are planned to be produced during the recirculation, as the wellfield flow rates
will be maintained in a balanced mode. The active restoration period will be completed at
the end of the recirculation phase.

6.1.2.4 Stabilization Monitorinq

A post-restoration stabilization monitoring period of nine months is typically instituted at the
end of restoration.: Within this time frame, the designated restoration wells are sampled at
the beginning, middle then at the end of every three month period, providing a total of four
samples during the nine month period of stability monitoring. The samples are analyzed
for a full suite of chemical and radiological analyses. As the aquifer requires time to
equilibrate after the active restoration, more frequent sampling of these wells is not
recommended.

Monitor wells are typically sampled on a quarterly basis during the post-restoration stability
period. Analyses include the three excursion parameters.

6.1.3 PROPOSED RESTORATION PROGRAM

The proposed restoration program for future mining activities at Christensen Ranch (and
Irigaray if future production occurs there) is essentially identical to that approved for the
Irigaray Units 4 through 9, "Aquifer Restoration and Wellfield Decommissioning, Units 4
through 9, March, 1995". Anticipated flow and volumes given below are considered typical
and will vary depending upon local aquifer properties and the area undergoing restoration.
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The pore volume displacements (PVD) presented are derived from the average volumes
experienced at Christensen Ranch during the restoration of Mine Units 2 through 6:

Treatment:
Flowrate:
Volume:

Treatment:
Flowrate:
Volume:

Treatment:
Flowrate:
Volume:
Treatment:
Flowrate:
Time Period:

Groundwater Sweep
Up to 300 gpm
1 PVD
Bleed to treatment, surface discharge, deep injection well, ponds, or
other wastewater management practices approved in the future.
Sweep solutions may be treated, stored and reinjected into other mine
units undergoing restoration to minimize overall groundwater
consumption and wastewater disposal volumes.

RO/permeate injection
Up to 500 gpm
10 PVD
Brine to deep well injection, lined ponds, treatment and surface
discharge or reinjection into another unit undergoing restoration, or
other wastewater management practices approved in the future.

Recirculation
Up to 500 gpm
1 PVD
Stabilization Monitoring
None
Minimum of 9 months

Groundwater volumes produced during restoration will depend upon the size of the mine
unit and corresponding pore volume.

6.1.3.1 Restoration Schedule

It is anticipated that mining in a particular unit will be completed in a three year period.
Restoration of a mine unit will follow the completion of mining consistent with the
requirements of 10 CFR Part 40, §40.42(d) as may be modified by NRC agreement to a
request under §40.42(f) (if such a request is submitted by Uranium One). During the
interim between the end of production of a wellfield and the onset of active restoration of
the wellfield, the equivalent of a one percent bleed will be maintained in the wellfield to
ensure the maintenance of hydraulic control. If the mine unit is located adjacent to an
active mining area or shares a trunkline with an active mining area, restoration may be
delayed until the mining is accomplished in the adjacent unit or the trunkline is available for
restoration. At that time, the mine unit in which production was just completed may serve
as a buffer zone between the unit ready for restoration and another mine unit in a
production mode. Restoration of each mine unit is designed to be accomplished within a
two to three year period to keep up with the mining schedules. Mining and reclamation
timetables for the Christensen Ranch area were previously discussed in Section 3.6.

6-8
SUA-1341, October, 2010



Additional discussion of restoration timeliness follows.

Uranium One has committed to groundwater restoration to commence in each wellfield as
soon as possible following completion of mining operations. To accomplish this, a number
of technical constraints for the Christensen Ranch facilities determine an appropriate
schedule:

a. Production flow is limited to a maximum of 4,000gpm (but typically averaging
3,600 gpm).

b. Restoration flow is limited to 1,000gpm during restoration phase only operations
or 500gpm during combined operations of production/restoration. The
restoration capacity is in part limited by the wastewater disposal capacity.

c. Wastewater disposal capacity is 150gpm, based on the combined capacity of
the two deep disposal wells. This is the most critical constraint on schedule.

d. Groundwater sweep flow is 150gpm/wellfield with a maximum of two wellfields in
GWS.

e. Transition time is required between different phases (production, restoration
GWS, restoration RO, recirculation), to re-plumb wellfield connections.

f. Conducting groundwater sweep in a wellfield immediately adjacent to a
producing wellfield is normally inadvisable because of the dramatic drawdown
effect of a 150gpm consumptive flow. This groundwater sweep drawdown would
tend to promote excursions from the adjacent producing wellfield.

g. The availability of process pipe trunklines between wellfields and the plant.

For Christensen Ranch, using the above assumptions and limitations, production in
MU7 would begin in month zero and end in month 32. Restoration operations in
MU7 would initiate in month 34, and restoration would continue unabated through
the sequence of mine units until the completion of restoration for MU12 in month
200. In other words, the restoration process would continue uninterrupted for the
project from month 34 onward. Uranium One USA feels that adherence to such a
schedule fulfills the overall requirement of timely renewal for the facilities. The
schedule represents a good faith effort toward decommissioning while working
within the constraints outlined above. However, if each wellfield is defined as a
"separate outdoor area" under 10 CFR 40.42(d), Uranium One USAwould probably
have to apply for a delay of restoration commencement in some wellfields under 10
CFR 40.42(f). One of the key constraints that would likely trigger a request for
restoration delay is the very finite waste water disposal capacity of the Christensen
Ranch facility. In the context of a 150 gpm disposal rate, Uranium One USA is
limited in terms of how much restoration can be done at one time, particularly when
production is ongoing from another active wellfield, and depending on the
restoration duration for individual wellfields. Regarding the latter factor, it is also
likely that Uranium One USA would request extensions for the completion of the
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restoration of individual wellfields under 10 CFR 40.42(i). This is based upon the historical
time span to complete wellfield groundwater restoration at Christensen Ranch: an average
of 48 months per wellfield.

6.1.3.2 Monitoring During Restoration

The proposed schedule for monitoring various recovery streams, designated restoration
wells, and monitor wells for the well fields undergoing restoration is provided in Table 6.1.

6.1.3.3 Determination of Restoration Success

After the restoration in an area has been achieved, and the post-restoration stabilization
monitoring program is completed, a report will be completed summarizing the results of the
restoration program. The restoration results will be compared with the restoration target
values (discussed in Section 6.1.1 above). The report will also provide the results of the
stability monitoring program. The report will be submitted to the regulatory agencies for
their review and approval. The acceptance of the well field restoration and stability
success will be based on the ability to meet the goals of the restoration program and the
lack of significant increasing trends during the stability monitoring period.

The restoration report will also include pre-operational, operational, post-operational, and
stability phase groundwater piezometric surface maps for the wells in the production zone,
including the production zone monitor well ring, and piezometric surface maps for the
monitor wells located in the aquifers immediately above and below the production zone.

After concurrence from the WDEQ and USNRC that the restoration goals have been
achieved and stability criteria have been met, decommissioning and surface reclamation of
the restored area will be initiated as described in Sections 6.2 and 6.3.

6.1.4 IRIGARAY RESTORATION HISTORY

Please see the previously referenced Welifield Restoration Report Iri-garay Mine, July 2004,
for a complete discussion of the groundwater restoration at Irigaray.

6.1.5 CHRISTENSEN RANCH RESTORATION HISTORY

Please see the previously referenced Wellfield Restoration Report, Christensen Ranch
Project, Wyoming, March 5, 2008, for a complete discussion of the groundwater restoration
to date at Christensen Ranch. The planned restoration program for future mine units at
Christensen Ranch will be that described in Section 6.1.2,,above. The program will be
tailored to meet the individual characteristics of each mine unit, but will essentially follow
Section 6.1.2.
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TABLE 6.1
RESTORATION GROUNDWATER MONITORING SCHEDULE AND ANALYSES

RESTORATION SAMPLE ORIGIN FREQUENCY ANALYTICAL PARAMETERS
PHASE

Post-Mining Designated Restoration Wells Once WDEQ Guideline 8*
Ore Zone Water Level

Monitor and Trend Wells
Ore Zone Monitors Biweekly Chloride, Conductivity, Total
Ore Zone Trends (if present) Alkalinity(monitor wells)
Coal Zone Trends (Irigaray only)
Deep Zone Chloride (trend wells)
Shallow Zone Water Level

Restoration Recovery Stream Composite Weekly HCO 3/CO 3, SO4, Cl, Conductivity,
pH, U308

As Needed Add Na, Ca, NH 4, TDS, etc.

End of Each Pore Vol. Displacement WDEQ Guideline 8*

Designated Restoration Wells End of Each Restoration Phase WDEQ Guideline 8*
Ore Zone

Monitor Wells Monthly Chloride, Conductivity, Total
Ore Zone Alkalinity
Deep Zone
Shallow Zone

Trend Wells
Coal Zone Trends (Irigaray only) Monthly Chloride

Ore Zone Trends (if present) (Groundwater Sweep Only)
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TABLE 6.1, Continued
RESTORATION GROUNDWATER MONITORING SCHEDULE AND ANALYSES

RESTORATION SAMPLE ORIGIN FREQUENCY ANALYTICAL PARAMETERS
PHASE

Post-Restoration Designated Restoration Wells Four Times WDEQ Guideline 8*
Stability Ore Zone (Beginning, quarterly, and the end) Water Level

Monitor Wells Quarterly Chloride, Conductivity, Total
Ore Zone Alkalinity
Deep Zone Water Level
Shallow Zone

* WDEQ Guideline 8 analysis consists of Ca, Mg, Na, K, CO 3, HCO 3, SO 4, Cl, NH 4 (N), NO 2 + NO 3, F, Si, TDS, Cond., Total Alk., Al, As, Ba, B, Cd, Cr,

Cu, Fe, Pb, Mn, Hg, Mo, Ni, Se, V, Zn, U, and Ra-226.
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6.2 DECONTAMINATION AND DECOMMISSIONING

The NRC approved a decommissioning plan for the Irigaray and Christensen Ranch sites
(see Condition 9.3 of License SUA-1 341). That plan is still applicable to the sites, and the
reader is referred to that plan ("Decommissioning Plan for Irigaray and Christensen Ranch
Projects", December, 2000, revised June 2001). Even with a resumption of production at
Christensen Ranch, and resin elution, and concentrate precipitation, drying, and packaging
at Irigaray, the referenced decommissioning plan would remain applicable at some future
date. Prior to final decommissioning, a revision or update of the approved
decommissioning plan will be submitted to the NRC and DEQ to reflect site changes (such
as additional wellfields requiring decommissioning, or other site changes) and any changes
in applicable regulatory requirements.

Upon final approval by the NRC and the WDEQ of the groundwater restoration of a
wellfield, the decommissioning (well abandonment and surface reclamation) of the wellfield
will be initiated in accordance with 10 CFR 40.42.

The approved decommissioning plan does not include details of the previously approved
well plugging and abandonment procedures. That discussion is retained below.

6.2.1 Well Plugging and Abandonment

All wells no longer useful to continued mining or restoration operations will be abandoned.
These include all injection and recovery wells, monitor wells and any other wells within the
mine unit used for the collection of hydrologic or water quality data or incidental monitoring
purposes. The only known exception at this time may be a well which could be transferred
to the landowner for domestic or livestock use.

The objective of Uranium One's well abandonment program is to seal and abandon all
wells in such a manner as to assure the groundwater supply is protected and to eliminate
any potential physical hazard. The abandonment procedures contained herein are
designed to comply with Wyoming Statute 35-11-404 and applicable regulations of the
Department of Environmental Quality, Land and Water Quality Divisions and the Wyoming
State Engineer's Office.

Three abandonment methods may be used depending upon costs at the time of
decommissioning. The first method consists of placing bentonite chips in the bottom 75
feet and upper 30 feet of the well with the intermediate volume filled with gravel. This
method is currently used in the financial surety estimate for reclamation. A variation of this
method may be used for wells with large completed intervals and/or open holes, whereby
the lower portion would be filled with gravel instead of bentonite chips. When this variation
is used, the lower 75 feet of bentonite chips will be started at least 10 feet below the
bottom of the casing to insure sealing of the well annulus in addition to the lower casing.

6-12
SUA-1341, October, 2010



The second plugging method consists of placing bentonite chips throughout the entire well
bore, without the use of any gravel filler. The third method consists of placing only cement
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Table 7.3-7
Highest surface radionuclide concentrations resulting from Christensen Ranch-Irigaray

iranihim IAR nnpfratinnQ

No.
TD

Thorium-230 No. 42. 200 M South of 1.40 6E-06
TD

Radium-226 No. 42. 200 M South of 0.83 4E-06
TD

Polonium-218 No. 13. 200 M South 13.7 6E-05
Lead-214 No. 13. 200 M South 13.7 6E-05
Bismuth-214 No. 13. 200 M South 13.7 6E-05
Lead-21 0 25 Meters East of CR 24 1 E-04

Satellite Facility

Uranium-238 represents the radionuclide with the highest concentration (6E-03 pCi/g) which is at
least an order of magnitude below most analytical laboratory detection limits. Site-specific surface
soil (0-15 cm) data show that natural uranium ranges from 1.2 to 7.7 with a mean of 2.6 ± 1.5 pCi/g
(COGEMA 2001). The increase in soil radioactivity is insignificant compared to site-specific
background concentrations.

From this evaluation, the impact of operations at the Facility would be minimal and indistinguishable
from current conditions.
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