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PowerTtech (usa) Inc.

TR RAI-2.7-5

NRC Staff notes that the location of several of the potentiometric contour lines in Figures 2.7-14 and
2.7-15 of the TR conflicts with water level data posted at several of the well points. Please explain the
cause of this error.

Response: TR RAI-2.7-5
See TR_RAI-Response and Replacement Pages; Section 2.7-5, in TR Section 2.7.2.2.8 text and Figure 2.7-

14 and 2.7-15.

TR RAI-2.7-6
Please provide a complete description of the method used to determine potentiometric head for the
artesian wells.

Response: TR RAI-2.7-6
See TR_RAI-Response and Replacement Pages; Section 2.7-6 in TR Section 2.7.2.2.8

TR RAI-2.7-7
Staff requests structure maps of the base of the Chilson aquifer for Burdock Wellf:eld I and the base of
the Fall River aquifer for Dewey Wellfield 1. Also, please modify Exhibits 2.1-3 and 2.1-4 to show all
interbedded sandstones and shales within the Chilson and Fall River aquifers as well as the perimeter,
overlying, and underlying monitoring wells and their screened intervals. Noting that Section 3.2 of the
TR Supplement states, "location of any flow problems caused by clay stringers," please further discuss
the effects of channel deposits and interbedded shales on the containment of production fluids and
the adequacy of groundwater monitoring layout.

Response: TR RAI-2.7-7
A Structure Contour Map to the top of the Morrison for Burdock Wellfield | was developed for the ER

RAI (RAI_ER Exhibit WR-6.3). This map is the equivalent to the requested structure contour map of the
base of the Chilson aquifer. 1t shows an indication of some east-west scouring into the Morrison within
the eastern portion of the proposed wellfield. A separate structure contour map to the top of the Fuson
Member for Dewey Wellfield | (TR RAI Exhibit 2.7-2) has been developed in response to this RAL. On this
Fuson structure contour map, there appears to be no indication of scquring'associated with Fall River
sand channels. However, the axis of this Fall River channel system is located to the east is an area of

relatively sparse drilling.

Cross sections across each of the proposed Future Mine Units were prepared in response to TR RA| P&R-
1. As opposed to modifying the small-scale Supplemental Exhibits 2.1-3 and 2.1-4 to show interbedded
clays, along with perimeter, overlying and underlying monitor wells on, NRC staff is referred to these

larger-scale cross sections in order to see this same information.
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These cross sections illustrate that interbedded clay beds isolate upper channel sand bodies from lower

channel sands within the same formation. Multiple mineralized units may occur within a single channel
sand and all such orebodies can be monitored by a perimeter monitoring well within that channel sand.
Underlying and overlying monitor wells will be placed into underlying and overlying channel sand

accumulations.

The text in Section 3.2 of the TR Supplement referred to delineation drilling being used to identify the
location of any flow problems caused by clay stringers. This is a reference to potential smaller scale
lenticular, interbedded clay zones within the mineralized sands. Detailed delineation drilling will be
conducted to map smaller changes in the depositional environment which may have a potential to
change flow on a smaller scale. Design of the pattern areas for each well field, as well as the associated
monitoring system, will be done to account for any of these potential flow features to ensure such
lixiviant can be contained within the production zone and adequately monitored. Well field pump tests
will also be conducted in order to ensure proper communication between mining zones and perimeter
monitor well rings. All of this'mapping, design, and testing information will be provided for review by

NRC in the well field hydrogeologic packages for each well field prior to operation.

Channel deposit systems are not unique to the Dewey-Burdock Project and have been successfully

operated in other ISR projects in Wyoming, Texas, and Nebraska.

TR RAI-2.7-8
Staff requests potentiometric maps of the Fall River, Lakota, and Unkpapa water bearing units that
include all wells that are reasonably accessible for water level measurements.

Response: TR RAI-2.7-8 |
See TR_RAI-Response and Replacement Pages; Section 2.7-8; Updated information and Replacement

. text in TR_Section 2.7.2.2.8 Below the Potentiometric Surface Figures for Fall River and Lakota.

TR RAI-2.7-9 v
Please provide additional information regarding the potential for whether groundwater is discharging
to alluvial aquifers as referenced in this request.

Response: TR RAI-2.7-9
See TR_RAl-Response and Replacement Pages; Section 2.7-9 for information concerning

groundwater/Surface water Interactions for TR Section 2.7.2.2.10.
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TR RAI-2.7-10

Please provide a discussion to clarify whether wetlands, surface impoundments, and open mine pits at
or downgradient of all proposed production are potentially spring fed with production zone
groundwater.

Response: TR RAI-2.7-10
See TR_RAI-Response and Replacement Pages; Section 2.7-9 for information concerning

groundwater/Surface water Interactions for TR Section 2.7.2.2.10.

TR RAI-2.7-11
NRC staff notes that the applicant may have intended to say "water well” instead of "water.” This
discrepancy should be corrected or clarified. Please also identify wells to be removed.

Response: TR RAI-2.7-11 .
This language is correct. If a landowner is utilizing ground water within a mining zone, the well will be

removed from the owner’s use. Thisﬂresponse also addresses (in part) TR RAI 2.7-13 (a), (b}, {(c) and (d).

Applies to Supplemental Section 5.1 and TR Section 6.1.8.

It is premature until well field packages are developed to specifically identify the well(s} that may need
replacement or removal. This language (extracted from a lease agreement) is placed within the
application to demonstrate to the NRC that Powertech (USA) has binding agreements in place with
landowners to secure other water for landowners so that owner’s water quality and availability is not
diminished and that domestic water wells will not interfere with well field control. Before any well is

replaced, Powertech (USA) will inform the well owner.

TR RAI-2.7-12
Please state those measures to be used to detect and inform potential human receptors of a water
quality impact.

Response: TR RAI-2.7-12
SR Section 5.1 Location of Existing Wells

During well field design and development, all existing wells that could potentially be affected by well

field operations or could potentially interfere with well field operations will be evaluated. Pumping test
results, sampling program data, vertical and geographic locations will all be considered before final
design of a well field package, which will be presented to the NRC for review prior to mining. If water
wells are determined to exist within an ore zone or if the potential exists for operations to diminish
quantity or quality of the well water.in such a manner that the designated use is prohibitive, Powertech
(USA) may utilize the well within the well field design and operation while restricting the owner’s use
and replace the existing well; well owner will be notified in writing. For additional information refer to

Supplemental Section 5.1.1 and TR Section 6.1.8.
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TR RAI-2.7-13a ‘
Non-verified wells in Appendix 2.2-A of the TR are described as wells that were not located at the site
and mayor may not still exist. If any of these wells or other wells are discovered prior to the closure of
the project site, please describe those procedures to be used to protect public health.

Response to: TR‘ RAI-2.7-13a
TR Section 2.2.3.2.3 Study Area Groundwater Use .

Non-verified wells are described in Appendix 2.2-A. The non-verified wells are wells that were not able’

to be located upon field investigations. Many years have passed since the plugging of the historical
wells for this reason many wells listed in the data base are no longer in existence on the property.
Powertech (USA) {USA), continues building'and maintainihg a complete well data base, in doing so, the
applicant thought it important to include both historical and existihg weIIs.- If any wells are discovered
within the Proposed Action Area ‘and are found to pose a threat to human health or the environment
prior to site closure, Powertech (U_SA) will plug and-abandon the wells based on procedures described in

section 6.1.8 of this document.

Although much of the information in Section 6.1.8 of the TR is descriptive of wells owned and opefated
by Powertech (USA) (USA), plugging and ‘abandonment procedures are applicable to any well
determined-to need replacement. Well .replacement determination is based upon whether or not the
well:.i} poses a risk for aquifer contamination {determined via water quality analysis results and well
field delineation pump test(s)), ii) poses a safety risk for humans and/or animals (determined by physical
condition), .iii‘) potentially could interfere with control of a well field (determined via well field
delineationv pump test(s)}, and iv) if the integrity of the well is compromised and will not pass testing
requirements (determined by MIT). If wells are located that require plugging and abandonment the

steps described in Section 6.1.8 will be utilized to protect public health and the environment.

TR RAI-2.7-13b :
Please describe the applicant's plans to address these wells if they are located in a wellfield,
completed in the ore zone, and to protect public health.

Response: TR RAI-2.7-13b .
See TR_RAIl-Response 2.7-12 and 13a above.

TR RAI2.7-13c
Appendix 2.2- A of the TR indicates that TVA wells 605, 609, 637, and 668 appear to be within
proposed well field areas. NRC staff notes that the condition of these monitoring wells is unknown.

Response: TR RAI-2.7-13c
See TR_RAI-Response-2.7- 13a above. Supplemental Section 5:1 concermng Powertech (USA)'s rights by

landowner agreement to replace weIIs Information known about the condition of these wells obtained
post submittal is listed below.
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605:
¢ Have not located at present. This well is PZ-3 from the Burdock TVA pump test and is likely

screened throughout the Inyan Kara.

609;
e This well is currently monitored and is screened from 903-966 feet.

e Screened within the Lakota. Water levels are consistent with other Lakota wells in the area.

637:
¢ Have not located at present. This well is BPZ-5 from the Burdock TVA pump test.

668:
e This is the Burdock TVA test well. It is screened from 280-555 feet, and is screened throughout

the entire Inyan Kara.

TR RAI-2.7-13 (d)

Figure 8 in Appendix 2.2- A of the TR appears to show that domestic well 16 is within or immediately
adjacent to a proposed wellfield area. Staff is uncertain if production at this wellfield is proposed in
the Lakota water bearing zone that the domestic well taps.

Response: TR RAI-2.7-13 (d)

Powertech {USA) (USA) has drilled a replacement well and will take Well 16 out of service upon well field

design and delineation. See TR_RAI-Response; Section TR_RAI-2.7-12 and 13a above.

TR RAI-2.7-13 (e)

Appendix 2.2- A of the TR indicated that Lakota domestic wells 13 and 42 are within the license
boundary and Inyan Kara domestic wells 2,7,8,18,20,96, 115, and 135, 4002 are outside of the license
boundary in the vicinity of the site. ‘ :

Response: TR RAI-2.7-13 (e)

Well 13 (section 1) and 42 (section 5) are within the PAA yet, outside the proposed aquifer exemption
boundary (AEB); well 2 is located southwest of the PAA boundary and just south of the SD School
property in section 16; well 7 (section 23) located south of the PAA boundary; well 8 is not within the
AOR for the proposed affected area; well 18 (section 9) located west of the proposed PAA boundary just
north of the SD School property. Well 20 is not within the AOR for the PAA; well 96 is not located
within the AOR for the proposed affected area (SWSW section 22). Well 115 (section 18) within the AOR
and outside the PAA. Well 135 (section 1) within township 8; this location is approximately 8 miles
southwest of the PAA boundary. Well 4002 (section 30) located within the PAA yet, outside the
proposed AEB. See TR_RAI - Figure 2.7-13(e).
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TR RAI-2.7-13 (f)
Appendix 2.2- A of the TR indicated that stock wells 17,49,38, and 61 tap either the Fall River or Lakota
water-bearing zones. These stock wells appear to be located at, or immediately adjacent to, possible
production zones.

Response: TR RAI-2.7-13 (f)
See TR_RAI-Response; Section TR_RAI 2.7-12 and 13a above.

TR RAI-2.7-13 (q)
Appendix 2.2- A of the TR indicated that Lakota stock wells 12, 51, 510, 619, 620, and 650 are located
within the license boundary.

Response: TR RAI-2.7-13 (g)
See TR_RAI-Response; Section TR_RAI-2.7-12 and 13a above.

TR RAI-2.7-14

Please determine and provide the "Type Use" of Lakota wells 51 and 14, which are located within the
license boundary. Once their use is determined, provide additional discussion, as needed, of the water
quality risk to the well(s) from the project and any measures that will assure environmental and
humans receptors of water from a well are not subjected to any potential diminished water quality
from project operations.

Response: TR RAI-2.7-14
Type Use for Lakota well 14 is unused stock; water quality risks will be assessed further via performing

pump test for Burdock Well Field I, however, the designated use is stock and is unused, therefore there
is no anticipated risk to humans or the environment from the water quality. If a potential
environmental risk or an interference with well field operation is determined via the pump test the well
would require plugging and abandonment. This well is located approximately % of a mile NW of the
proposed Burdock Well Field I, beyond the location of the monitoring well ring, therefore no

environmental or human risks are anticipated from mining operations.

Type Use for Lakota well 51 is designated as a stock well currently in use. This well is located outside the
PAA in section 9 and is approximately 1 mile east from the proposed Burdock Well Field I. Unless testing
indicates a potential for environmental risk or an interference with well field operations, no measures
will be taken to plug the well. If a potential for an environmental or human risk is indicated during
testing the measures discussed in Response to:'TR_RAI-2.7-13a for plugging and abandonment would

apply as discussed above.

TR RAI-2.7-15

Please provide a table listing the data on a parameter-by-parameter, well-by-well or surface-water
location by surface-water-location basis using appropriate statistical methods. Include results of all
field-measured parameters including elevations and/or depth to water. For sampling locations that
were dry or ice, please note that information in the appropriate column rather than omitting the data
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altogether from the table. For concentrations below the minimum detection level, please report the
data as "less than" and the PQL.

Response: TR-RAI-2.7-15
See TR_RAI Response; Section RI-5 for TR_RAI Attachment RI-5 a Letter received from Energy Laboratory

on 22 October 2010 concerning Powertech (USA)'s data consistency inquiry and Table 2.7-15 Parameter

by Parameter for Well data.

TR-RAI-2.7-16
Please provide the rationale or justification for only one location to establish the pre-operational
groundwater quality of the Sundance/Unkpapa water bearing zone.

Response: TR-RAI-2.7-16
The Morrison formation overlays the minor Sundance aquifer and is designated as the lower confining

unit for the project (TR_Section 2.6.2.2). The Morrison has an average thickness of 100’ below the
project area and permeabilities range from 3.9 x 10° cm/sec to 4.2 x 10® cm/sec. Furthermore it is
uncommon for the Sundance to serve as a water source in this area due to the depth and low flows
encountered (See TR_Section 2.7.2.1.6).

During the development and into the 2007-2008 baseline sampling program there was only one
Sundance well (#635) within the AOR. Well into the baseline sampling effort other Sundance wells were
drilled by Powertech (USA) for pump test purposes; these additional Sundance wells were completed

just 1-3 months prior to the end of baseline sampling.

The Sundance/Unkpapa is considered a minor underlying aquifer. For more information regarding the
testing efforts (past, present, and future) for this aquifer refer to TR_Section 2.7.2.2.8. Powertech (USA)
is cautious when determining quantity and location of holes that penetrate the proposed project’s lower
confining unit. Fewer intrusions through the underlying Morrison unit prove to be more protective to

the minor aquifers below during mining activities.

TR-RAI-2.7-17 .

The heading in Table 2.7-3 implies that a parameter concentration exceeds a Maximum Contaminant
level even for those parameters that do not have an MCL. Please explain whether or not the applicant
was referring to standards other than MCls.

Response: TR-RAI-2,7-17
The heading for Table 2.7-3: PKFQWin Flood Estimate Results for Beaver Creek and is located in TR

Section 2.7.1.4.2. Powertech (USA) believes that Table 2.7-3 is not the intended table in question.

TR RAI-2.7-18 _
The applicant identified 48 Subimpoundments in the application. The applicant did not provide
summary data on the eight Subimpoundments (Sub12 through Sub19).
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Response: to TR RAI-2.7-18
See TR_RAIl Response Replacement Pages; Section 2.7-18 for replacement text TR_Section 2.7.3.1.

TR RAI-2.7-19

The analytical data-includes results for the dissolved, suspended and total analyzed fractions of a
constituent at one or more sampling events at a single location. The applicant did not discuss
differences/relationships between the various fractions and at times appears to include more than
one fraction in a statistical analysis.

Response: to TR RAI-2.7-19
Based on guidance contained in RG 4.14 {p.4.14-3), both groundwater and surface water samples are to

be analyzed for dissolved and suspended radionuclide fractions. Also see “Table 1 Preoperational
Radiological Monitoring Program for Uranium Mills” (p.4.14-8) for this same guidance. RG 4.14 states
“Groundwater samples from sources that could be used as drinking water for humans or livestock or
crop irrigation should also be analyzed for suspended natural uranium, thorium-230, radium-226,
polonium-210, and lead-210.” Therefore, the applicant will determine the concentrations of both
dissolved and suspended radionuclide fractions in the groundwater and surface water radionuclide
samples to be collected and analyzed on a quarterly basis. The dissolved fraction will be compared
against the baseline dissolved fraction. In the case of drinking water or stock water wells, the
suspended fraction will also be compared against the baseline suspended fraction. The comparison of
total concentrations in the application was simply for added information and was not intended to be an

indication that total concentrations will be used to compare operational data to baseline data.

It is important to clarify that while the thorium-232 analytical results abpear to be positive, they are all
essentially non-detect (ND), or less than the PQL. The data tables generally show a value of 0.0025 mg/I,
which is one-half the value of the PQL, 0.005 mg/I; which is typical protocol when calculating statistics.
Consequently, with no or negligible concentrations of thorium-232, very few anélyses of radium-228

were performed.

After re-examining the groundwater radionuclide data, it became apparent that there could be some

confusion regarding the recordation of suspended, dissolved and total concentrations. To clarify, the

|II

results recorded for “total” are only those analyses for total concentration, and not the sum of the

suspended and dissolved fractions.

TR RAI-2.7-20

The applicant includes surface impoundments Sub05 in the surface water monitoring program.
However, sampling results for surface impoundment Sub05 are not presented in the application nor is
the lack of results discussed. Please explain this lack of data. '

TR_RAI-Response Document December 2010
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Response: to TR RAI-2.7-20
Surface impoundment Sub05 was dry at the time of sampling.

TR RAI-2.7-21

On Page 2-195, the applicant indicates that water quality data were collected during the 2008
pumping test at additional wells listed in a table entitled “Additional Well Data”; however, the data
are not presented in the application in either Appendix 2.7-G (Groundwater Quality Data), a table
entitled “Additional Water Quality Data and Statistics by Well” in Appendix 2.7-1, or Appendix 2.7-B
2008 (Pumping Tests: Results and Analyses). Please address this discrepancy.

Response: to TR RAI-2.7-21
The table on page 7 of Appendix 2.7-1 includes statistics for groundwater constituents at or above PQL

for 14 wells, including the nine wells that were sampled once during the 2008 pumping test. See TR_RAI
Response Replacement Pages; Section 2.7-21 for the new table prepared as Attachment A to Appendix
2.7-1, which includes the water quality results for each parameter and date of event for samples

obtained from these nine wells during the 2008 pumping test.

TR RAI-2.7-22

o Data for Well 2 in Appendix 2.7-G differ from the data for Well 2 in Appendix 2.7-1.
o Data for Well 7 in Appendix 2.7-1 list an additional sampling event from the data for Well 7 in
Appendix 2.7-G.

Response: TR RAI-2.7-22
See TR_RAI Response Replacement Pages; Section 2.7-22 for the following:

Revised Table for Appendix 2.7-G be inserted for water quality data for well #2.
Revised Table for Appendix 2.7-G be inserted for water quality data for well #7.

e Data submitted in Appendix 2.7-G for sampling event 2/12/2008 regarding well # 2 is well data
specific to sampling event 2/12/2008 for well #4. Data submitted in Appendix 2.7-1 is the correct

data for all sampling events regarding the specified well #2.

e Five sampling events occurred during 2007-2008 for well #7, therefore Appendix 2.7-I represent
the correct number and data for each sampling event that occurred for this well during baseline

“characterization.

TR RAI-2.7-23
The mean value for radon for well #18 is 5pCi/L in Appendix 2.7-I; however, this mean is not consistent
with the listed range in data values (762-1210 pCi/L). Please explain this apparent discrepancy.
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Response: TR _RAI-2.7-23
Appendix 2.7-1 column formatting issues, therefore, what seems to be Sp_Ci/L is actually the 5 from the

number 1079.75. The columns should read 1079.75 pCi/L and the range of data vary from 762 pCi/L to
1220 pCi/L.
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Response: TR_RAI-2.7-5

TR_Section 2.7.2.2.8
Corrected Figures

Figure 2.7-14 and Figure 2.7-15

Response to the U.S. NRC’s Request for Additional Information
Dewey-Burdock Uranium Project-Source Material License Application
Technical Report Submitted August 11, 2009.
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2.7.2.2.8 Groundwater Flow

The hydrologic investigation of this site included measurement of water levels in wells

completed in the Inyan Kara aquifer, the overlying alluvial aquifer, and the underlying aquifer

(Sundance/Unkpapa). The data were used to assess groundwater flow direction as indicated by

groundwater elevations, to construct potentiometric surfaces and to calculate hydraulic gradient.

Data collection and analyses were started in 2007 and are ongoing in order to document pre-

development conditions and changes in potentiometric head before, during, and after operations.

Appendix 2.7-A lists water level data collected from wells completed in the Inyan Kara aquifer

during this study.

Water level data were collected as follows:

* Monthly water levels were measured in wells listed in Table 2.7-14 and shown in
Plate 2.5-1. This table summarizes the wells by formation as determined by well
completion information or, if well completion information was not available, through
analyses of water quality information. These wells were selected to provide water
level data upgradient and downgradient of the proposed mine areas.

«  Water levels were measured in monitoring wells listed in Table 2.7-14 as follows:

Static water levels were measured at most wells prior to sample collection with
regard to a reference elevation, usually a mark on the well or on a permanent
structure above or near to the well.

When possible, free-flowing wells were measured with a 15 Ib/in? (psi) or 30 psi
N.L.S.T.-certified pressure gauge.

The well was shut in and the pressure was allowed to stabilize before a reading
was recorded.

Pressure values were recorded to within at least.- 0.1 psi and typically to within
0.01 psi.

Wells with subsurface water levels were measured using an electric water level
tape with measurements reported to within at least one tenth of a foot and
typically to within a hundredth of a foot.

» Exceptions to this procedure are included in Table 2.7-16 and described here:

DV102.00279.01

Domestic wells that could not be accessed at the well head or were behind a
pressure tank (well numbers 7, 8, 13, 16, 18, 42).

Free-flowing wells that could not be sealed due to leaks caused by corrosion and
age (wells 2, 635, 4002).

2-177 February 2009
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— Free-flowing wells that could not be sealed due to poor valve fittings or cracked

’ valves (well 696).

— Free-flowing wells where existed the possibility of rupturing a line when
pressurized due to age (well 7002).

— Wells that contained pumps and pump tubing making it difficult to retrieve a
water level tape (well 619).

- Water level measurements from pumping and monitoring wells that were taken
during the aquifer tests are given in the aquifer test report (see Appendix 2.7-B).

Measurements of water levels were not collected from several wells as described in Table 2.7-
16. For many of the wells it was not feasible to shut down flow for sufficient duration to fully
recover to hydrostatic conditions within thé formation. In most cases, these wells were in active

use for a residence or stock well and the use could not be interrupted.

DV102.00279.01 2-178 " February 2009
Dewey-Burdock Technical Report
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Dewey-Burdock Technical Report

Table 2.7-14: Well Data
SD State Planc 1983 Sereened

ID East (ft) North (ft) Formation Depth, ft interval, ft Use
675 10153403 406352.2 Alluvium 14.4 4-14 Piezometer
676 999245.0 439891.6 Alluvium 22.5 12-22 Piez-ometer
677 991947.3 434035.9 Alluvium 14.5 4-14 Piezometer
678 9950234 | 431834.9 Alluvium 14.5 4-14 Piezometer
679 1000303.0 446248.3 Alluvium 39 29 -39 Piezometer
49 987330.6 | 444022.8 Fall River 600 unknown Stock
607 9802‘19.4 416377.6 Fall River unknown unknown Piezometer
610 989998.0 447969.6 Fall River 680 630-672 Piezometer
613 990523.4 453775.8 Fall River 580 504-580 Piezometer
622 991174.5 454033.8 Fall River 520 503 - 580 Piezometer
631 1002575.7 449309.8 Fall River 80 30-80 Stock
681 988728.3 443725.3 Fall River 600 585 - 600 Pump Test Well
688 1003425.8 429974.4 Fall River 255 245 - 255 Piezometer
694 997116.1 426836.1 Fall River 392 377-392 Piezometer
695 990783.4 439312.5 Fall River 508 493 - 508 Piezometer
698 1004307.8 435651.1 Fall River 205 180 - 205 Piezometer
614 990583.8 453770.2 Fuson 620 609-620 Piezometer

‘ 12 995376.8 434378.5 Lakota 805 unknown Stock

: 38 992726.9 442289.6 Lakota 494 unknown Stock
608 980228.9 416454.6 Lakota - unknown untknown Piezometer
609 990133.3 447808.3 Lakota 1000 903-966 Piezometer
615 990571.0 453708.9 Lakota 800 712 - 800 Piezometer
619 1003106.9 437045.9 Lakota 280 unknown Stock
650 1012180.5 4333314 Lakota unknown unknown Stock
680 1003476.6 429969.1 Lakota 436 426 - 436 Pump Test Well
689 988715.0 443789.2 . Lakota 730 715 -1730 Piezometer
697 990748 .4 4393474 Lakota 682 667 - 682 Piezometer
3026 ~ 10120374 4328332 Lakota 196 166 - 196 Stock
8002 1004651.5 418556.4 Lakota 500 unknown Stock
628 990894.7 449719.2 Inyan Kara unknown unknown Stock
668 999428.2 427450.3 Inyan Kara
8003 1004520.9 418530.8 lny.an Kara unknown unknown Garden

 DV102.00279.01 2-179
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Table 2.7-15: Reasons no Measurements were Obtainable During Sampling Period.

Well Reason for no measurements
1 Could not be sealed for pressure measurement because of leaks caused by corrosion and age
2 Could not be sealed for pressure measurement because of leaks caused by corrosion and age
7 Domestic cannot measure without pulling pump
8 Domestic cannot measure without pulling pump and shutting in for period of time
13 Domestic cannot measure without pulling pump
14 Difficult surface access
16 Difficult surface access because of fittings, domestic well would have to be shut in for period
17 Stock well would need pump pulled and to stop being used to stabilized
18 Domestic cannot measure without pulling pump and shutting in for period of time
20 Domestic cannot measure without pulling pump and shutting in for period of time
42 Domestic could not measure without pulling pump. W
51 Surface casing in poor condition, leaking
96 _ | Domestic well cannot measure without pulling pump and shutting in for period of time
115 Domestic well cannot measure without pulling pump and shutting in for period of time
147 Not measured because of location north of Dewey Fault
510 Difficult access, would require shutting in for a period of time
620 Stock well would need pump pulled and to stop use to be stabilized
7002 Because of the age of this well, it is believed that pressurizing may cause a line to rupture

Maps of the current potentiometric surface for the Fall River (Figure 2.7-14), Lakota
(Figure 2.7-15), are derived from the full data set of water level measurements collected by
RESPEC for Powertech. This data set is believed to be sufficient to support estimation of the
direction and velocity of groundwater flow. Additional characterization of the potentiometric

surface will be gathered in greater detail for presentation in the hydro geologic packages for each
well field.

A potentiometric surface (Figure 2.7-17) for the Unkpapa aquifer has been generated using water
level data collected in the area from September 2007 through June 2008 (Appendix 2.7-A). The
regional USGS map “Potentiometric Surface of the Inyan Kara Aquifer in the Black Hills Area,
South Dakota” was used as a general guide in areas where water level data are unavailable
(Strobel et al., 2000). |
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The general pattern of groundwater flow is, as expected, away from the highlands and is similar

. for all aquifer local units. Throughout the southwestern Black Hills including the study area, the
groundwater gradient is generally southwestward. Analyses of regional information indicate that

similar flow patterns should exist from ground surface to the Precambrian aquifer.

" Appendix 2.7-A summarizes water levels and elevations measured in Fall River and Lakota
wells. These paired wells, plus data gathered during the pumping tests, provide the capability to

assess site-specific aquifer connections as follows:

* Analyses of water levels reported from wells near recharge or outcrop areas
demonstrate that water levels in the Lakota Formation are somewhat higher than in
the Fall River.

»  With increasing distance from the recharge areas, this difference in head appears to
diminish.

* Review of pumping test data from the Dewey area indicates that pumping a well
located within the Fall River does not impact the Lakota heads. Where the Fuson is
an ineffective confining unit, water could flow upward into the Fall River Formation.
Because of this uncertain connectivity, the Fall River and Lakota Formations are
considered to be one aquifer (the Inyan Kara aquifer) in this report.
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Note: Potentiometric surface based on average water level values at the project site. Contours are dashed where approximate.

Figure 2.7-14: Potentiometric Surface of the Fall River Aquifer
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Note: Potentiometric surface based on average water level values at the project site. Contours are dashed where approximate.

Figure 2.7-15: Potentiometric Surface of the Lakota Aquifer
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Figure 2.7-16: Potentiometric Surface of the Unkpapa Aquifer
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If the aquifer materials were homogeneous, groundwater would flow in the direction of the
gradient. Within the PAA, it is likely that groundwater flow is partially controlled by

interfingering channels and heterogeneous beds.

North of the site, the Dewey Fault is believed to affect groundwater movement. At its greatest,
the Dewey' Fault has more than 400 feet of offset. This offset would place the Lakota Formation,
south of the fault, against the impermeable Spearfish Formation north of the fault. Based on
TVA’s Dewey pumping test, the fault behaved as an impermeable zone and resulted in
drawdown greater than would occur in an infinite aquifer (Boggs, 1983; Appendix 2.7-K).

The potentiometric surface drawn in Figure 2.7-16 does display an area near Dewey where the
hydraulic gradient is much shallower than downdip areas and locations near the Burdock side of
the project. Overall, the locally flat portion of gradient is based upon approximately three
measurement locations, with sparse data up and down gradient from which the contours were
drawn. There is relatively small differences between the measured potentiometric elevations at
these wells and reported errors of measurement are significant to the interpretation of the
contours to provide the sole explanation. Because of this, it is not conclusive of a true local

difference in the gradient.

However, assuming a local dlfference in the gradient is accurate, two explanations are
possible:

1.) This change in gradient is the result of an area of the aquifer that simply has higher
hydraulic conductivity and transmissivity values. Based on a Lakota aquifer pump test in
1982 (Boggs, 1983), the transmissivity in that area is approximately 590 ft2/day. Two
Lakota aquifer pumping tests conducted in the Burdock area (Boggs and Jenkins, 1980
and Powertech’s 2008 test) had average transmissivity values of 190 and 150 ft2/day
respectively. Based on the pump test data alone, the transmissivity in the Dewey area is
about 3 to 4 times greater than in the Burdock area. Thé Dewey test results also indicated
that results were influenced by the Dewey Fault acting as a barrier boundary and/or a
decrease in transmissivity with distance from the test site (Boggs, 1983). Given the
heterogenous nature and fluvial depositional environment of the Inyan Kara aquifer, this
change in transmissivity is reasonable.

2.) The change in the gradient may also be caused by“mounding” as the result of localized
recharge up gradient. Pass Creek flows from a significant basin up stream of the Lakota
outcrop. The location where Pass Creek crosses the Lakota outcrop is up gradient of
central location where the locally flat gradient is observed at Dewey. It is theorized that a
relatively large portion of the total local recharge into the Lakota may be from Pass Creek
and thus focused into that location causing a locally elevated potentiometric surface.
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In response to the possibility of upwelling from the Unkpapa or breccia pipes connecting the
‘ Unkpapa to the Lakota aquifer, this hypothesis is very unlikely. Two aquifer pump tests
conducted by Powertech in May 2008 revealed that the Unkpapa showed no hydraulic
response to pumping in the Inyan Kara at either Dewey or Burdock. Additionally, core data
from the interlaying Morrison aquitard has a much lower permeability (TR 2.7.2.2.4). There
is no data to indicate the Morrison is not an effective confining layer. The breccia pipe survey
by Gott et al (1974) was conducted only on the outcrops of the Inyan Kara and those
formations stratigraphically below the Inyan Kara and between the Minnelusa Formation.
Extensive exploration drilling in the area has not indicated the presence of breccia pipes.

Water quality data has been taken for the Lakota and Unkpapa aquifers. If significant upwelling
of water from the Unkpapa to the Lakota was occurring in the Dewey area, it would be expected
that water quality at Dewey would noticeably different from water quality in the Burdock area.
When comparing water quality results, it is also important to note differences in water chemistry
that are primarily attributable to the well location and its proximity to an ore body, with a well
either being upgradient, within, or downgradient of a uranium ore body. Based on comparison of
median water quality within the Lakota and Unkpapa, the Unkpapa has a higher median total
dissolved solids (TDS) and lower sulfate concentrations. Comparing wells in the ore zone at
both Dewey and Burdock, there is little statistical difference between wells. Howéver, because
of the variability in water quality within the Inyan Kara across the region, there does not appear
' . data that supports or negates the possibility for Unkpapa upwelling.

[t is common practice in the area to allow artesian wells to continuously flow to prevent freezing.

Undoubtedly, this practice has resulted in a decline in potentiometric head over decades.

2.7.2.2.9 Site Groundwater Recharge and Discharge

Groundwater may recharge or discharge from the site under the following mechanisms:

» Recharge via infiltration of precipitation
* Discharge via evapotranspiration
* Recharge or discharge to streams or springs
* Recharge or discharge into overlying or underlying hydrogeologic units
* Recharge or dischairge along the Dewey fault zone
» Discharge to wells
* Recharging groundwater flow into the study area
. ‘ » Discharging groundwater flow out of the study area.
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The first three mechanisms are limited to unconfined alluvium in stream channels with depths -

‘ less than 100 feet. The remaining mechanisms apply from the highland outcrop to the PAA, as
' the units transition from unconfined outcrops to confined units. Recharge to confined
groundwater is primarily from precipitation recharge at the outcrop. Most of this recharge

occurs at the highland outcrops, as shown in Figure 2.7-17. Based on data from Carter et al.

(2001), an average of 0.3 to 0.5 inches of precipitation (2 to 3 percent of 16 in/yr) that falls each

year recharges the Inyan Kara aquifer.
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Figure 2.7-17: Aquifer Recharge Zones
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2.7.2.2.10 Site-Specific Groundwater/Surface Water Interactions

Near the PAA, there are several possible modes of interaction between groundwater and surface
water. Groundwater becomes surface water where free—ﬂoWing artesian wells discharge into
surface water impoundments. There are no natural springs in the PAA. The only other major
avenue for interchange is along the alluvium where Pass Creek crosses the Inyan Kara outcrop. -
Here, the alluvium may either gain or lose flow to the underlying aquifer. There is currently no

stream loss data for Pass Creek to quantify this interaction.

There is no known evidence of any groundwater flowing upward from springs originating in the
Inyan Kara to surface water features in the PAA, with the exceptions of the Triangle mine open
pit and a location of surface water flow in the north half of the north east quarter of S 15, T 7
south, R 1 east in the Burdock area. Typically the presence of the Graneros shale prohibits this

flow between the Inyan Kara and the surface.

Most of the surface impoundments are in the form of stock dams which collect surface runoff.

Wetlands are only know to be centered on stream beds and recharged only by stream flow.

The Triangle mine, the Darrow mine, and other open pits previously used for mining are open to
the Fall River Aquifer. In the case of the Triangle mine, the bottom of the open pit is below the
potentiometric surface of the Fall River aquifer which has flooded the pit. The Darrow pits are
believed to be above the potentiometric surface of the Fall River and Lakota aquifers. However,

water level data on the outcrop region is not sufficient at this time to fully evaluate this.

The surface water feature near the Burdock area is believed to be Inyan Kara as it is artesian at
this location. This area contains historic localized drilling into the Inyan Kara. The cause will be

investigated and mitigated if necessary prior to development of initial well field at Burdock. If

" determined to be an improperly plugged exploration hole, licensee will locate and plug.

Development of each well field will include more detailed hydrogeologic study’ in the form of
pump testing and mapping of the potentiometric surface in greater detail to illustrate the presence
of any potential connection of each well field production zone to surface water bodies and
presented for review in the hydrogeologic data packages. Surface water features will be
monitored during pump testing to determine any hydraulic connection with the well field
production zone. Typically, a larger number of wells consisting of the perimeter monitor ring and
overlying and underlying non-production zone monitor wells will be monitored for response

during a pumping test or multiple tests for each well field. If surface water features are within a
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distance calculated to be of possible hydrogeologic connection, then these surface water features
will also be monitored for response during the pump testing. If surface water feature can
otherwise be shown to be completely isolated from the production zone hydrogeologic unit then

it will not be monitored during pump testing.

2.7.2.2.11 Hydraulic Properties of the Inyan Kara at the Project Site

This section describes past and recent aquifer pumping tests and the insight on hydraulic

properties that were gained.

2.7.2.2.12 Summary of Previous Pump Test Results

The TVA conducted groundwater pumping tests from 1977 thrdugh 1982 as pért of a uranium
mine development project near the towns of Edgemont and Dewey, South Dakota. TVA
produced two summary pumping test reports, "Analysis of Aquifer Tests Conducted at the
Proposed Burdock Uranium Mine Site" (Boggs and Jenkins, 1980; Appendix 2.7-K) and
"Hydrogeologic Investigations at Proposed Uranium Mine near Dewey, South Dakota" (Boggs,
1983). In addition, TVA prepared a Draft Environmental Statement (DES) for the proposed
Edgemont Uranium Mine in 1979.

TVA first conducted two unsuccessful tests in 1977 at the Burdock test site. The results of the
1977 tests were considered inconclusive because of various problems including questionable
discharge measurements, some observation wells improperly constructed, and some pressure

gauges malfunctioned. No data from the 1977 tests are currently available.

TVA conducted three successful pumping tests, two in 1979 near the current Burdock Project
Area, and one in 1982 about two miles north of the current PAA. The results of these successful
tests are described in separate sections, below. However, no data for these tests, in particular

electronic records of drawdown, are available, other than information contained in the reports.

2.7.2.2.12.1 Dewey Proposed Action Area

The Dewey test was conducted in 1982 northeast of Dewey Road at the location shown on
Figure 2.7-18. The test consisted of pumping in the Lakota formation for 11 days at an average
rate of 495 gallons per minute [gpm]. The test developed the following information:

+ Transmissivity of the Lakota averaged about 4,400 gallons per day per foot (gpd/ft)
which is equivalent to 590 feet squared per day (ft*/day).

«  Storativity of the Lakota was about 1.0 x 10™* (dimensionless).
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2.7.3 Site Baseline Water Quality
2.7.3.1 Surface Water Quality

In compliance with NRC Guide 4.14 (RG 4.14), NUREG-1569, and South Dakota mining rules
ARSD 74:29, the perennial and ephemeral streams and impoundments in the PAA were sampled
upstream and downstream of the proposed permit boundary. Table 2.7-20 lists stream and
impoundment water quality sampling sites within and adjacent to the PAA. Plate 2.5-1 shows

the locations of the stream and impoundment sampling sites.

[
Table 2.7-22: Surface Water Quality Sampling Sites

Site ID SD State Plane 1983 Type / Name Groundwater
East (ft) | North (ft) Influence
Sub01 998654 446816 stock pond
Sub02 | 1001071 443526 Triangle Mine Pit X
= | Sub03 | 1005005 | 438448 mine dam
£ | Sub04 | 1002542 | 437518 stock pond
-§ Sub05 | 1004591 437191 mine dam
£ | Sub06 | 1006665 | 437019 Darrow Mine pit - Northwest
£ | Sub07 | 1009312 | 434360 stock dam
'-5 Sub08 | 1004195 427057 stock pond X
“2 | Sub09 | 1004640 | 427089 stock pond
Subl0 | 1005961 421367 stock pond
Subll | 1009659 | 432225 stock pond
BVCOl | 989871 428716 Beaver Creek downstream
BVC04 | 965366 460922 Beaver Creek upstream
«» | CHRO1 | 985098 423010 Cheyenne River upstream
§ CHROS | 1015626 | 405925 Cheyenne River downstream
§ PSCO1 996764 436205 Pass Creek downstream
“ psco2 | 1002722 452563 Pass Creek upstream
BENO1 | 1015872 | 416196 Bennet Canyon
UNTO1 | 1007565 | 422482 Unnamed Tributary

Surface water sampling locations were chosen based on the NRC Guide 4.14 (RG 4.14) sampling
requirements and the South Dakota mining rules ARSD 74:29 which require background
radiological data to be collected for surface waters “that could be affected by the proposed

operations.”

The following stream sampling sites were established in support of the site characterization

activities:

« Two sites on Beaver Creek (BVCO01 and BVC04).
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* Two on Pass Creek (PSCO1 and PSCO02).

> Two on the Cheyenne River (CHRO1 and CHRO5).

*  One on smaller watershed in Bennett Canyon (BENO1).

*  One on an unnamed tributary within the permit boundary (UNTO1).

Surface water impoundments were evaluated for additional sampling and included stock dams

and mine pits. Surface water impoundments were originally identified on topographic maps and

aerial photographs. Subsequently a field survey was completed in July 2007 to fully identify and

gather impoundment-location data. A total of 40 impoundments were verified, photographed

and described as summarized in Table 2.7-24.

The apparent data gap (Sub 12 — Sub 19), in Table 2.7-24 initially included the eight (8) stream

surface water sampling sites within Pass Creek, Beaver Creek and the Cheyenne River basins.

However, these sites were removed from the sequential numbering of the subimpoundments,

because of their stream sample type. The eight stream sampling locations not included in Table
2.7-21 and are designated as BVC01, BVC04, CHRO1, CHROS, PSC01, PSC02, BENO1, and

UNTOL1.
Table 2.7-23: All Identified Impoundments
SD State Plane 1983 Groundwater
ID Type
East (ft) North (ft) Influence
Sub01 998654 446816 stock pond
Sub02 1001071 443526 Triangle Mine Pit X
Sub03 1005005 438448 mine dam
Sub04 1002542 437518 stock pond
Sub05 1004591 437191 mine dam
Sub06 1006665 437019 Darrow Mine pit - Northwest X
Sub07 1009312 434360 stock pond
Sub08 1004195 427057 stock pond X
Sub09 1004640 427089 stock pond
Subl0 1005961 421367 stock pond
Subll 1009659 432225 stock pond
Sub20 1002532 428038 stock pond
Sub21 1000370 429024 stock pond
Sub22 999992 427168 stock pond
Sub23 999717 426319 stock pond X
Sub24 1000794 423427 stock pond X
Sub25 999224 422605 stock pond
Sub26 1000307 420428 stock pond
Sub27 1003423 419002 stock pond
DV102.00279.01 2-210
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SD State Plane 1983 - Groundwater
D Type
East (ft) North (ft) | Influence

Sub28 . 1004298 422820 stock pond

Sub29 1002964 442601 stock pond

Sub30 1007163 430087 stock pond

Sub31 1004019 431822 stock pond

Sub32 1007073 429705 stock pond

Sub33 1005797 429469 stock pond

Sub34 1003123 433891 stock pond

Sub3$ 999672 432197 stock pond

Sub36 987313 442298 stock pond

Sub37 987290 441389 stock pond

Sub38 995337 434148 stock pond

Sub39 996815 438345 stock pond

Sub40 1008631 433781 Darrow Mine pit - Southeast

Sub4 1 997783 439460 stock pond

Sub42 989530 435506 stock pond

Sub43 1010029 437824 stock pond

Sub44 998462 429397 stock pond

Sub45 | 994820 423587 stock pond X
Sub46 1008898 438460 stock pond

Sub47 1009398 439185 stock pond

Sub48 980447 | 421586 ~ stock pond

Because of the number of impoundments, their relatively small drainage baéin, and the tendency
of many to be dry after substantial rainfall, sampling a representative. subset of the water
impoundments was proposed. Impoundments were selected based on the presence of water,
drainage area, and location. Eleven surface water impoundments were selected to'construct a

representative sampling group for the PAA.

2.7.3.1.1 Sample Collection and Analysis Methods

A surface water quality sample constituent list was developed based on NUREG-1569
groundwater parameters (minus radon), NRC 4.14 parameters, and added parameters from a
constituent-list review with South Dakota DENR. NUREG-1569 gives no specific requirements
for sampling constituents of surface water bodies. Table 2.7-21 lists constituents ahalyzed for in
surface water samples, the number of samples of each collected, the analytical method, and the

Practical Quantitation Limit (PQL) for each constituent.
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Well #2

Analyte 9/26/2007 12:46 [ 11/12/2007 9:25]2/12/2008 10:21| 5/30/2008 15:21
A/C Balance (£ 5) (%) -2.46 0.663 -2.6 3.25
Alkalinity-Total as CaCO3 (mg/L) 214 208 88 212
Aluminum-Dissolved (mg/L) <0.1 <0.1 <0.1 <0.1
Ammonia (mg/L) <0.1 0.4 0.8 0.3
Anions (meg/L) 16.7 16.5 53.3 16.6
Antimony-Total (mg/L) <0.003 <0.003
Arsenic-Dissolved (mg/L) <0.001 <0.001 <0.001 <0.001
Arsenic-Total (mg/L) <0.001 0.004
Barium-Dissolved (mg/L) <0.1 <0.1 <0.1 <0.1
Barium-Total (mg/L) <0.1 <(0.1
Beryllium-Total (mg/L) <(0.001 <0.001
Bicarbonate as HCO3 (mg/L) 261 254 107 258
Boron-Dissolved (mg/L) <0.1 <0.1 0.7 0.1
Boron-Total (mg/L) 0.6 <(.1
Cadmium-Dissolved (mg/L) <0.01 <0.005 <0.005 <0.005
Cadmium-Total (mg/L) <0.005 <0.005
Calcium-Dissolved (mg/L) 48.5 51.7 241 57.8-
Carbonate as CO3 (mg/L) -<5 <5 <5 <5
Cations (megq/L) 15.9 16.7 50.6 17.7
Chloride (mg/L) 10 11 26 9
Chromium-Dissolved (mg/L) <0.05 <0.05 <0.05 <0.05
Chromium-Total (mg/L) <0.05 <0.05
Conductivity @ 25 C (umhos/cm) 1570 1500 4400 1670
Copper-Dissolved (mg/L) <0.01 <0.01 <0.01 <0.01
Copper-Total (mg/L) ' <0.01 <0.01
Fluoride (mg/L) , 0.2 0.2 0.4 0.3
Gross Alpha-Dissolved (pCi/L) 1.4 8.7 3.5 8.2
Gross Beta-Dissolved (pCi/L) 9.3 12.4 14.4 10.3°
Gross Gamma-Dissolved (pCi/L) <20 260 <20

Iron-Dissolved (mg/L) <0.03 <0.03 <0.03 <0.03
Iron-Total (mg/L) 1.32 1.54
Lead 210-Dissolved (pCi/L) <1 <1 <1 3.1
Lead 210-Suspended (pCi/L) <1 <1 <] 1.4
Lead 210-Total (pCi/L) <1

Lead-Dissolved (mg/L) <0.05 <0.001 <0.001 <0.001
Lead-Total (mg/L) <0.001 <0.001
Magnesium-Dissolved (mg/L) 15.8 16.6 87 19
Manganese-Dissolved (mg/L) 0.08 0.08 0.07 0.08
Manganese-Total (mg/L) 0.06 0.09
Mercury-Dissolved (mg/L) <(.0002 <0.001 <0.001 <(.001
Mercury-Total (mg/L) <0.001 <0.001 <0.001 <0.0001
Molybdenum-Dissolved (mg/L) <0.1 <0.1 <0.1 <0.1
Molybdenum-Total (img/L) 0.02 <0.1
Nickel-Dissolved (mg/L) <0.05 <0.05 <0.05 <0.05
Nickel-Total (mg/L) <0.05 <0.05
Nitrogen, Nitrate as N (mg/L) <(0.1 <(.1 <0.1 <0.1
Nitrogen, Nitrite as N (mg/L) <0.1 <0.1 <0.1 <0.1
Oxidation-Reduction Potential (mV) 140 120 190
pH 7.91 7.85 7.94 7.92
Polonium 210-Dissolved (pCi/L) <1 2 2.7 0.1
Polonium 210-Suspended (pCi/L) <1 <1 <]

Polonium 210-Total (pCi/L) <1

Potassium-Dissolved (mg/L) 11.5 11.4 7.8 11




Well #2

Analyte 9/26/2007.12:46 | 11/12/2007 9:25] 2/12/2008 10:21 | 5/30/2008 15:21
Radium 226-Dissolved (pCi/L) <0.2 1.3 1.1 2.1
Radium 226-Suspended (pCi/L) 2.2 <0.2 0.7 0.2
Radium 226-Total (pCi/L) 2.2

Radon 222-Total (pCi/L) 674 908 727
Selenium-Dissolved (mg/L) <0.001 <0.001 <0.001 <0.001
Selenium-IV-Dissolved (mg/L) <0.001 0.001 <0.001
Selenium-Total (mg/L) : 0.002 <(.001
Selenium-VI-Dissolved (mg/L) : <0.001 0.001 <0.001
Silica-Dissolved (mg/L) 8 8.1 10.2 4.3
Silver-Dissolved (mg/L) <(.01 <0.005 <0.005 <(.005
Silver-Total (mg/L) <0.005 - <0.005
Sodium Adsorption Ratio (SAR) (meqg/L) 8.8 10 8.7
Sodium-Dissolved (mg/L) 273 286 716 297
Solids-Total Dissolved Calculated (mg/L) 1070 1090 3600 1110
Solids-Total Dissolved TDS @ 180 C(mg/L) 1100 1100 3700 1100
Strontium-Total (mg.L) 5.7 1.8
Sulfate (mg/L) : 583 577 2440 579
TDS Balance (0.80 - 1.20) (dec.%) 1 0.97 1.02 0.96
Thallium-Total (mg/L) . <0.001 <0.001
Thorium 230-Dissolved (pCi/L) <(.2 <0.2 <0.2

Thorium 230-Suspended (pCi/L) <0.2 <0.2 <0.2 0.1
Thorium 230-Total (pCi/L) <(.2

Thorium 232-Dissolved (pCi/L) <0.001 <0.005 <0.005 <0.005
Uranium-Dissolved (mg/L) <0.0003 <0.0003 0.0004 <0.0003
Uranium-Suspended (mg/L) 0.0003 <(.0003 <(.0003 <(0.0003
Uranium-Total (mg/L) 0.0004 <0.0005 <0.0003
Vanadium-Dissolved (mg/L) <0.1 <0.1 <0.1 <0.1
Zinc-Dissolved (mg/1.) Zinc-Total (mg/L) <(.01 <0.01 <0.01 <0.01




Well #7

Analyte 10/3/2006 11:12{9/28/2007 17:28| 11/12/2007 8:20} 2/20/2008 8:45 | 5/29/2008 11:10
A/C Balance (= 5) (%) -3.73 1.13 -2.5 8.11
Actinium 228-Dissolved <20
Alkalinity-Total as CaCO3 170 176 170 170 170
Aluminum-Dissolved (mg/L) <0.1 <0.1 <0.1 <0.1 <0.1
Americium 241-Dissolved <20 4
Ammonia (mg/L) 0.4 0.3 0.4 0.3 0.3
Anions (meq/L) 14.1 15.6 15.9 14.4
Antimony-Total (mg/L) : <0.003 <0.003
Arsenic-Dissolved (mg/L) <0.01 <0.001 <0.001 <0.001 <0.001
Arsenic-Total (mg/L) <0.001 0.003
Barium 133-Dissclved (pCi/L) <20 '
Barium-Dissolved (mg/L) <0.1 <0.1 <0.1 <0.1 <0.1
Barium-Total (mg/L) <0.1 <0.1
Beryllium-Total (mg/L) <0.001 <0.001
Bicarbonate as HCO3 (mg/L) 210 215 207 207 207
Bismuth 212-Dissolved (pCi/L) <20
Bismuth 214-Dissolved (pCi/L) 300
Bismuth precision (£) (pCi/L) 18
Boron-Dissolved (mg/L) <0.1 <0.1 <0.1 <0.1 <0.1
Boron-Total (mg/L) i <0.1 <0.1
Cadmium-Dissolved (mg/L) <0.001 <0.005 <0.005 <0.005 <0.005
Cadmium-Total (mg/L) ) <0.005 <0.005
Calcium-Dissolved (mg/L) 37 30 36 329 42.1
Carbonate as CO3 (mg/L) <5 <5 <5 <5 <5
Cations (meq/L) 13 15.9 15.1 17
Cesium 134-Dissolved (pCi/L) <20 '
Cesium 137-Dissolved (pCi/L) <20 ‘
Chloride (mg/L) 13 12 12 11, 11
Chromium-Dissolved (mg/L) <0.01 <0.05 .. <0.05 <0.05 <0.05
Chromium-Total (mg/L) <0.05 <0.05
Cobalt 60-Dissolved (pCi/L) <20
Conductivity @ 25 C 1530 1490 1440 1600 1650
JCopper-Dissolved (mg/L) <0.01 <0.01 <0.01 <0.01 <0.01
Copper-Total (mg/L) <0.01 <0.01
Fluoride (mg/L) 0.37 03 04 0.3 04
Gross Alpha precision (£) 0.8 '
Gross Alpha-Dissolved (pCi/L) 17 44 7.2 15.5 33
Gross Beta precision (£) 16
Gross Beta-Dissolved (pCi/L) 16 5 14.9 10.1 9.6
Gross Gamma-Dissolved <20 1200 130 77 -
Todine 125-Dissolved (pCi/L) <20 ‘
Iron-Dissolved (mg/L) <0.03 <0.03 <0.03 <0.03 <0.03
Iron-Total (mg/L) 041 041
Lead 210-Dissolved (pCi/L) <1 <1 24 0.5
‘|Lead 210-Suspended (pCi/L) <1 <1 <1

-7.4




Well #7

2/20/2008 8:45

Analyte 10/3/2006 11:1219/28/2007 17:28| 11/12/2007 8:20 5/29/2008 11:10
Lead 210-Total (pCi/L) <1

Lead 212-Dissolved (pCi/L) <20

Lead 214 precision (z) (pCi/L) 30

Lead 214-Dissolved (pCi/L) 350

Lead-Dissolved (mg/L) <0.01 <0.001 <0.001 <0.001 <0.001
Lead-Total (mg/L) ) "<0.001 <0.001
Magnesium-Dissolved (mg/L) 16 11.5 153 14 18.2
Manganese 54-Dissolved <20

Manganese-Dissolved (mg/L) 0.03 0.03 0.03 0.03 0.03
Manganese-Total (mg/L) 0.03 0.03
Mercury-Dissolved (img/L) <0.001 <0.001 <0.001 <0.001
Mercury-Total (mg/L) <0.001 <0.0002 <0.001 <0.001 <0.0001
Molybdenum-Dissolved (mg/L) <0.005 <0.1 <0.1 <0.1 <0.1
Molybdenum-Total (mg/L) <0.01 <0.1
Nickel-Dissolved (mg/L) <0.01 <0.05 <0.05 <0.05 <0.05
Nickel-Total (mg/L) <0.05 <0.05
Nitrogen, Nitrate as N (mg/L) <0.1 0.1 <0.1 <0.1
Nitrogen, Nitrite as N (mg/L) <0.1 <0.1 <0.1 <0.1 <0.1
Non-polar organic materials <5

Oxidation-Reduction Potential 210 180 . 210
pH 8.08 8.13 8.05 8.14 8.17
Polonium 210-Dissolved <1 2.1 <1

Polonium 210-Suspended <1 <1 <1 -0.1
Polonium 210-Total (pCi/L) <1

Potassium 40-Dissolved (pCi/L) <20

Potassium-Dissolved (mg/L) 10 11 11.1 10.8 11
Radium 223-Dissolved (pCi/L) <20

Radium 224-Dissolved (pCi/L) <20

Radium 226 precision (%) 0.6

Radium 226-Dissolved (pCi/L) 2.6 0.6 1.1 0.7 0.9
Radium 226-Suspended (pCi/L) <0.2 <0.2 <0.9 -0.3
Radium 226-Total (pCi/L) <0.2

Radium 228-Dissolved (pCi/L) <1 )

Radon 222-Total (pCi/L) 206 242 "~ 451
Selenium-Dissolved (mg/L) <0.005 <0.001 <0.001 <0.001 <0.001
Selenium-IV-Dissolved (mg/L) <0.001 <0.001 <0.001
Selenium-Total (mg/L) <0.001 <0.001
Selenium-VI-Dissolved (mg/L) <0.001 <0.001 <0.001
Silica-Dissolved (mg/L) 7 7.5 7.8 7.5 4.1
Silver-Dissolved (mg/L) <0.005 <0.005 <0.005 <0.005 <0.005
Silver-Total (mg/L) Sodium <0.005 <0.005




Well #7

Analyte 10/3/2006 11:12]9/28/2007 17:28| 11/12/2007 8:20| 2/20/2008 8:45 | 5/29/2008 11:10
Sodium Adsorption Ratio

(SARY(meg /L;p 10 10 9.7
Sodium-Dissolved (mg/L) 270 237 289 276 300
Solids-Total Dissolved 896 1040 1050 1010
f;’gdCS'TOtal Dissolved TDS @ 1000 1000 1000 990 960
Strontium-Total (mg.L) 1 1.1
Sulfate (mg/L) 546 586 567 583 514
TDS Balance (0.80 - 1.20) 1.16 0.98 0.94 0.95
Thallium 208-Dissolved (pCi/L) <20

Thallium-Total (mg/L) <0.001 <0.001
Thorium 228-Dissolved (pCi/L) <20

Thorium 230-Dissolved (pCi/L) <0.2 <0.2 <0.2

Thorium 230-Suspended <0.2 <0.2 0.2 C02
Thorium 230-Total (pCi/L) <0.2

Thorium 232-Dissolved (pCi/L) <0.005 <0.005 <0.005 <0.005
Thorium 234-Dissolved (pCi/L) <20 ‘
Uranium 238-Dissolved (pCi/L) <20

Uranium-Dissolved (mg/L) <0.001 <0.0003 <0.0003 <0.0003 <0.0003
Uranium-Suspended (mg/L) <0.0003 <0.0003 <0.0003 <0.0003
Uranium-Total (mg/L) <0.0003 <0.0003
Vanadium-Dissolved (mg/L) <0.1 <0.1 - <0.1 <0.1 <0.1
Water Temperature (lab, deg F) 48

Zinc 65-Dissolved (pCi/L) <20

Zinc-Dissolved (mg/L) <0.01 <0.01 <0.01 <0.01 <0.01
Zinc-Total (mg/L) <0.01 <0.01




Powertech (UsA) Inc.

Background Radiological Characteristics 2.9

TR_RAI-2.9-1
Provide the criteria used to establish air particulate sampling locations or indicate where this
information can be found in the TR.

Response: TR RAI-2.9-1
See TR_RAI Response Replacement Pages; Section 2.9-1 for additional information regarding TR Section

2.9.6.1 Methods.

TR _RAI-2.9-2
Please provide information (e.g., operating procedures, test results, etc.) on how the applicant
determined filter saturation. ‘

Response TR RAI-2.9-2
See TR_RAI Response Replacement Pages; Section 2.9-2 for TR Section 2.9.6.1 Methods. Additional

information concerning filter saturation determination.

TR _RAI-2.9-3

For all air sampling equipment, please describe the procedures used by the applicant for the
calibration of air sampling and measuring equipment consistent with Regulatory Guide 4.14 or
indicate where this information can be found in the TR.

Response TR RAI-2.9-3
See TR_RAI Response Replacement Pages; Section 2.9-2 for TR Section 2.9.6.1 Methods. Additional

information concerning sampling equipment calibration.

TR _RAI-2.9-4
Provide justification for not sampling air particulates for one full year.

Response TR _RAI-2.9-4
See TR_RAI Response Replacement Pages; Section 2.9-7 for correct dates for TR Section 2.9.6.1.

Appendix 2.9-A of the TR describes the monitoring period for particulate sampling as the beginning of
Period 1 which is August 13, 2007 to the end of Period 5 which is August 13, 2008. The statement in
Appendix 2.9-A that the air particulate sampling was performed for 351 days is an error. Air particulate
sampling was conducted for 366 days (February 2008 contained 29 days), consistent with the

recommendations of RG 4.14.

TR_RAI-Response Document December 2010



Powenrech (usa) Inc.

TR_RAI-2.9-5
Please provide an analysis that the reported values are consistent with Regulatory Guide 4.14 or
justification for providing alternate values.

Response TR RAI-2.9-5
See TR_RAI Response Replacement Pages; Section 2.9-5 relevant to TR Section 2.9.6.2 Air Particulate

Sampling Results Tables 2.9-13 and 14.

The U-nat results for sampling Periods 1 and 2 range from 1.4 E-16 to 7.1E-15 pCi/ml with an average of
2.9E-15 puCi/ml. The maximum value (7.1E-15 uCi/ml) is 7.9 percent of the most restrictive effluent
concentration for natural uranium (Class Y) listed in Apbendix B, Table 2 of 10 CFR 20. It is clear that the
maximum LLD for natural uranium is still sufficiently sensitive to demonstrate compliance with the
requirement of 10 CFR §20.1302.

TR _RAI-2.9-6
Please demonstrate how the U-nat concentration in microcuries per milliliter was derived from the
value in milligram per filter composite.

Response TR RAI-2.9-6
The specific activity for natural uranium contained in Footnote 3 to 10 CFR Part 20 Appendix B was used

to convert from mass to activity units. Footnote 3 states that the specific activity of natural uranium is
6.77E-7 curies per gram uranium. By unit conversion this is equivalent to 677 picocuries per milligram of
uranium. Once the results of uranium per-filter composite in milligrams were converted to picocuries
per filter composite, the equation in Section 2.9.6.1 of the TR was used to convert the result to an air

concentration in units of microcuries per milliliter.

TR RAI-2.9-7
Please address this discrepancy in the air particulate monitoring collection dates.

Response TR RAI-2.9-7
See TR_RAI Response Replacement Pages; Section 2.9-7. The air particulate monitoring collection time

periods described in Appendix 2.9-A (p.16)} are correct. The collection time periods and associated
calculations in thé TR should be revised as provided in replacement pages for section 2.9.6.1, 2.9.6.2,
2.9.6.3 to reflect the correct monitoring periods. The associated calculations in Appendix 2.9-A are not
reported correctly and have also been revised as provided in replacement pages for Section 8.1.1 and

8.2.1, to reflect the correct monitoring periods.

TR_RAI-Response Document December 2010
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TR _RAI-2.9-8
Please address these inconsistencies in the description of the monitoring duration.

Response TR RAI-2.9-8 _
The air monitoring stations were operated continuously with minimal down time due to filter changes,

power outages, or other unforeseen disruptions in the power supply. This short period of down time is
why the term “nearly continuously” was used. In the context of the TR and Appendix 2.9-A,

“continuously” and “nearly continuously” are synonymous.

TR RAI-2.9-9

On page 2-359 of the TR, the value listed for Th-230 is that of the derived airborne concentration from
10 CFR 20 Appendix B, Table 1, not the effluent concentration value as indicated. Please address this
discrepancy. ’

Response TR _RAI-2.9-9 ,
The value listed for thorium-230 section 2.9.6.1 of the TR and Page 17 of Appendix 2.9A was

inadverten