
 

MEMORANDUM 

 

To:  File, TFN 6 1/222 

 

From:  Brian Wood, District 2 Assistant Supervisor 

 

Date:  March 23, 2017 

 

Subject: Mine Unit 2 Package, Comment Responses  

 

Introduction 

 

The Wyoming Department of Environmental Quality – Land Quality Division (WDEQ/LQD) District 2 Office 

received responses to its March 8, 2017 comments on March 22, 2017. The March 8 comments were a 

compilation generated by the Nuclear Regulatory Commission (NRC) and the WDEQ/LQD. All responses 

by Lost Creek ISR, LLC (LCI) have been deemed acceptable by the WDEQ/LQD. Final approval of the MU-2 

submittal will be granted once the WDEQ/LQD receives concurrence from the NRC. 

 

Comments 

1. The request is listed as Volume 7 for WDEQ's Permit to Mine application.  Volume 7 was also for the 

KM/Lost Creek East Amendment.  Does this submittal void (supersede in terms of permit format) the 

submittal for Lost Creek East/KM Amendment?  (NRC, BRW) 

 

LCI Response (3/22): The two volumes supplied as the Mine Unit 2 data package will continue to be 

referred to as Volumes 7a and 7b.   The volume numbers for the LC East and KM Amendments will 

be revised in a subsequent submittal. 

 

(WDEQ/LQD, 3/23): Response acceptable. Volume labels for Lost Creek East and KM Mine Plan 

revision applications will be revised accordingly. 

 

2. Lost Creek is not proposing perimeter wells between Mine Unit 1 (MU1) and Mine Unit 2 (MU2), 

which is okay during operations.  How does Lost Creek envision restoration (i.e., will MU1 be restored 

prior to completion of MU2 and if so should there be monitoring between units)? (NRC, BRW) 

 

LCI Response (3/22): The decision to place MU1 into restoration will depend on market conditions, 

cost of production, head grade and other economic and technical factors. To date, MU1 has 

produced over two million pounds of U3O5 and continues to produce at head grades higher than we 

anticipated at this stage. Despite those uncertainties, we anticipate that restoration of MU1 will 

commence while MU2 is in production.  In order to reduce potential migration of lixiviant from MU2 

into MU1, we plan on delaying restoration of a small portion of western MU1 until restoration begins 

in MU2. This area will likely be about 300 feet wide and will be those patterns contiguous to MU2 .  

Once MU2 goes into restoration, the boundary area of MU1 will also be restored and the entirety of 

MU1 wiill be placed into stability monitoring.  Prior to placing MU1 into stability, Lost Creek ISR, 

LLC will propose a new monitor well ring between MU1 and MU2. This ring will be monitored at 



 

the same frequency and for the same parameters as described in the Permit to Mine and License 

Applications. 

 

(WDEQ/LQD, 3/23): Response acceptable. The response is acceptable based on the reviewer’s 

understanding regarding what will actually occur in the field. It does not seem plausible, in terms of 

reclamation to restore the MU-1 Boundary. It seems that a new MU-1 boundary will be established 

where the west boundary is pulled back. This modified MU-1 boundary will be the area initially 

evaluated for stability and the remaining portion of the MU-1 will then be associated with MU-2 in 

terms of restoration. Acceptance of the restoration concept is provisional and based on concurrence 

by the NRC. 

 

3. A very good percentage of old exploratory drill holes were found and abandoned; however, the 

package did not state the procedures used to attempt to find the ones not found? (NRC) 

LCI Response (3/22): The field crew attempted to locate the holes by first surveying in the location 

based on the historic coordinate database. The crew would then inspect the area in an attempt 

to identify the location of the mud pit. Once the mud pit was identified the crew used T probes to 

attempt to locate the concrete drill plug or the hole. In three of the five cases where the hole could 

not be found, the mud pit could not be identified (holes P1-19, P2-19 and P1-24). We believe that 

the historic drill hole database provided incorrect locations in these few instances. In each of the 

five cases, the field crew spent considerable time probing the ground with T probes but without 

success. 

 

No response required by the WDEQ /LQD; NRC is the sole commenter.  

 

4. There is some confusion between wells LC-22MA and LC-22M: Table MU2 4-2a has sampling at 

LC22M in 2015; the well is likely LC22MA and not LC22M - the quality is different from that reported 

in 2006 and well 22M is likely abandoned. Baseline Table list LC-22M Pumping Test Report Table 3-

1 list 81 feet screen length for LC-22MA but that is for LC22M Well Completion Report for LC22MA 

lists a water elevation (07/24/12) prior to its drilled date of 7/15/13. (NRC, BRW) 

LCI Response (3/22): The reviewer is correct in that LC-27M should be replaced by LC-27MA 

wherever it appears in either the text or table. The screen length has been corrected to reflect 

LC-27MA's completion length of 20 feet. Likewise, the water level measurement date has been 

corrected to 7/24/13 instead of 7/24/12. 

 

(WDEQ/LQD, 3/23): Response acceptable. LCI has made the appropriate revisions to the text and 

tables. 

5. Screen Thickness is over 47 feet for the following ore baseline wells: 

(a) M-HJ203 @ 120 ft.  (entire HJ interval), (b) M-HJ218 @ 70 ft., (c) M-HJ219 @ 62 ft.,  

(d) M-HJ222 @ 60 ft., (e) M-HJ226 @ 57 ft., (f) M-HJ228 @ 68 ft., (g) M-HJ230 @ 60 ft., and 

(h) M-HJ231B @ 47 ft. 

Are these wells screened over multiple production units?  How do these lengths affect the average 

used in the surety calculations?  Will the wells act as a conduit?  (NRC) 

 



 

LCI Response (3/22): The listed wells are completed over multiple sub-horizons of which many, but 

not all, contain mineralization. These wells do not affect the average completion length used in 

the surety since that average is derived from injection and production wells. To prevent 

communication between the various HJ sub-horizons, each of the listed wells will be plugged with 

high solids grout prior to operations (following long-standing procedures).  At the end of active 

groundwater restoration, the wells will be re-entered and opened so they can serve as monitor 

wells. 

No response required by the WDEQ /LQD; NRC is the sole commenter.  

 

6. Wells M-HJ219 & M-HJ228 are not located within any delineated production units on Figures MU2 

5-1 through 5-4. (NRC) 

LCI Response (3/22): Figure MU2 5-4 has been updated to show that patterns will be installed in the area 

around these two monitor wells. 

 

No response required by the WDEQ /LQD; NRC is the sole commenter.  

 

7. The package states that groundwater at well M-HJ230 is impacted by fluids from MU1 and thus not 

used for the baseline at MU2.  However, how far away is the well from MU1?  (Coordinates on 

boring log may be incorrect.) If the distance is 100 feet, a flare factor of 1.47 may be more 

appropriate than a factor of 1.2. (NRC) 

 

a. How was the impact determined; a quick review of the Annual Report does not provide an 

indication of impact. (BRW) 

LCI Response (3/22): The distance from M-HJ230 to the nearest well in MU1 is 81.4 feet, 97.8 feet 

measured perpendicular to the nearest pattern line, or 324.4 feet from MU1 monitor ring well M-

114. The coordinates in WY State Plane are 594,996.4 N and 2,209,212.6 E as seen in the figure 

below. Internal sampling was used to determine the presence of lixiviant at M-HJ320 prior to 

initiating drilling activity in MU2 adjacent to MU1 operating patterns. With respect to flare, the 

presence of lixiviant may not be sole justification for increasing the flare factor for bonding.   The 

east - west fault across MU1 acts as a flow boundary and forces the normally radial pressure 

profile into an ovoid with the majority axis parallel to the fault boundary. In other words, the 

flare may express itself greater in an east - west fashion near the fault, i.e. greater than a 1.2 flare 

factor, while the north - south   flare may be less than originally estimated, i.e. less than a 1.2 flare 

factor. In addition the flare on a  u n i t  o r pattern basis is neither radial nor perpendicular to 

the theoretical pattern area. Generally, the flare extends out from the individual injection wells 

but may not fill the entire pattern area. Therefore, it may be an unfounded assumption that the 

flare is generally uniform outside the pattern area based on the results from one well's sample. 

 

Finally, the area of discussion is already included in the bond calculation for the 2017 productio n 

year, so adding an additional flare factor would be redundant as the patterns are already bonded 

for in the current approved surety estimate. 

 

(WDEQ/LQD, 3/23): Response acceptable. LCI has provided the requested clarification. 



 

8. License condition 11.3E states that the ore baseline data are established in the Data Package and a 

statistically valid factor is used to establish restoration target values.  However, the distribution of 

Uranium, Radium, Gross Alpha, Gross Beta, As, and Se may not be normal and the use of mean plus 

standard deviations is not valid. (NRC) 

LCI Response (3/22): The statistical   analysis for the HJ (ore  zone)  water  quality  in MU2 was redone 

to establish  a parameter-specific Target  Restoration Value (TRV).   Originally,   the statistics were 

performed as described in Mine Unit 1   package Section 4.4 assuming normality for all parameters to 

determine a 95% confidence   interval for each. The approved MU1 package data table MU1 Att4-1 

used the common Upper Control Limit method   of mean ±3 standard deviations for each parameter 

to determine the 95% confidence interval. As described   in the MU1 package Section  6.11.3,   the 95% 

confidence  interval   is  used for comparison  with  the restoration  data,  which is  essentially equival e nt  

to a TR\12,  to determine  if restoration  is complete. 

 

However, the NRC had the following comment on the statistical method for finding the TRV (95% 

confidence interval): 

 

"License condition 11. 3E states that the ore baseline data are establish in the Data Package and 

statistically valid factor is used to establish restoration target values. However, the distribution of 

Uranium, Radium Gross Alpha, Gross Beta, Arsenic, Selenium may not be normal and the use of 

mean plus standard deviations is not valid." 

 

To address this, the data was re-evaluated as follows: 

•    The EPA program ProUCL was downloaded to be used for data evaluation. 

• The outliers  were  identified  using the Outlier  Tolerance  Interval  method  defined  in 

WDEQ-LQD   Guideline  4 Reference  Document  4 Section   l.C.  The outliers were reviewed 

and removed or left in the data set depending upon the data relationship. 

• Data set for each parameter was plotted with ProUCL on a Q-Q Plot and visually assessed 

for normality. Mathematical assessment of normality was not used since it is not reliable 

and can be too strict for environmental data.  A visual, subjective assessment was made of 

the Q-Q Plots and category of normality determined   whether it be normal, approximately 

normal (considered normal for statistical   purposes), lognormal or undefined (non-normal).  

In the case of lognormal data sets, the lognormality of the data set was verified by performing 

a log transform of the data. 

• Based on the normality,   the Upper Tolerance   Limit (UTL) of the data set was determined 

as follows: 

o    Normal:  ProUCL was used to determine the 95% confidence UTL of a normal 

data distribution with 85% or greater detection rate. 

o    Approximate Normal:  ProUCL was used to determine the 95% confidence UTL 

of a normal data distribution with 85% or greater detection rate. 

o Lognormal:  ProUCL was used to determine the 95% confidence UTL of a 

lognormal data distribution. 

o  Undefined:  ProUCL was used to determine the non-parametric UTL which was either 

the maxim detection limit of the data set with no detections or was the maximum 

detected value in the data set with 25% or less detection rate. 



 

•    The UTL was used as the TRV.   However, if the 10 CFR 40 Appendix A Table 5C concentration 

limit was greater than the UTL then the concentration limit was used. 

 

No response required by the WDEQ /LQD; NRC is the sole commenter.  

9. Plate OP-1 in the Operations Plan (Volume 5) should be revised to reflect the proposed boundaries 

of MU-2 as well as the location of the Class V disposal wells. There has also been substantial 

discussion regarding the term “Affected Area Boundary” specific to ISR operations and the 

requirements under W.S. 35-11-406 (a). (BRW) 

 

LCI Response (3/22): Upon approval of the MU2 data package Plate P-1 will be updated to reflect the 

MU2 boundary as well as the Class V disposal wells. 

 

(WDEQ/LQD, 3/23): Response acceptable. LCI has committed to updating the Mine Plan once MU-

2 is approved. 

 

10. Figure MU2 3-3, Secondary roads; please explain the difference in road type between the single and 

double (parallel) dash - three dot lines used to identify access to the various header houses. (BRW) 

LCI Response (3/22): There is no difference between the two types of lines. Both are intended to 

indicate a secondary road. 

 

(WDEQ/LQD, 3/23): Response acceptable. LCI has provided the requested clarification. 

11. Soils do not appear to be mapped for Header Houses 2 – 4; is the assumption valid that 14” of soil 

will be salvaged from these areas? (BRW) 

LCI Response (3/22): The soil map for most this area was included in the MU1 data package. It 

appears there is about a 30 feet wide swath that runs north-south that was not included in the soil 

survey.   We believe the soils in the narrow swath are like the soils that were mapped on either side. 

Approximately 14-inches of topsoil will be stripped from mud pits and other disturbed areas as 

appropriate. 

 

(WDEQ/LQD, 3/23): Response acceptable. LCI has made the commitment to strip approximately 

14 inches of topsoil from the disturbed areas. 

 


