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1 WATER QUALITY MONITORING DATA

1.1 Excursion Monitoring

Biweekly excursion monitoring in the shallow aquifer and perimeter monitor wells was continued in
Mine Units 2 through 11 during the first and second quarters of 2022. There were no wells placed
on excursion status during the reporting period.

1.2 Water Supply Wells and Surface Water

Summary sheets of quarterly radiological analytical data for the reporting period from all surface
waters and water supply wells within one kilometer of the active wellfield boundary are included in
Appendix A.

The reported radiological data are within the expected ranges for each well and surface water
sampling points. Samples were obtained from all sample locations with the exceptions noted in
Appendix A.

1.3 Mine Units 8-11 Semi-annual Trunk-line Sampling Data

In response to a request for additional information related to the alternate decommissioning request,
CBO proposed adding a table to the Semi-annual report that includes trunk-line sampling data for
Mine Unites 8-11. One sample will be collected each reporting period (half-year), and the table will
be updated with this information.
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U308 ' co3 Alk Ca Na Cl| so4
Date ppm ppm ppm ppm pH | ppm | ppm | ppm | ppm | COND.
May-18 5.7 0.3 1111 | 926 74| 74| 974| 414 | 880 | 4607
Nov-18 8.4 0.3 1157 | 964 74| 77| 975| 404| 893 | 4511
May-19 7.2 0.3 1201 | 1001 7.4 | 108 | 1007 | 427 | 932 | 4853
Nov-19 6.5 0.3 1119 | 933 73| 75| 926| 365| 839 | 4403
May-20 | 11.7 0.8 1238 | 1032 74| 90| 1039 | 381 | 982 4850
Nov-20 | 11.4 2 1247 | 1039 7.3 | 108 | 1033 | 353 | 1088 | 4854
May-21 5.2 12 1050 | 875| 738| 85| 895 | 301 | 964 | 4240
Nov-21 5.2 0.1 1145 954 | 740| 96| 993 | 3291030 4550
May-22 54| 021 1140 | 950 | 7.25| 94| 913 | 319 | 946 | 4380

2 OPERATIONAL

2.1 Production Data Summary

Mining operations continued through the first and second quarters of 2022. The average operating
production flow rate was 68 gpm for the first quarter and 67 gpm for the second quarter. Injection
and production totals from the totalizers and the calculated bleed totals for the reporting period are
included in Appendix B. Production injection pressures are included in Appendix C.

2.2 Restoration

Restoration activities continued in Mine Units 2, 3, 4, 5, 6, 7, and 8 during the first half of 2022.
Permeate continued to be injected into Mine Units 2, 4, 6, 7 and 8. Stability monitoring was initiated
in Mine Units 3 and 5 during the third quarter of 2018. Stability monitoring was initiated in Mine
Units 2 and 4 during the first quarter of 2022. Stability monitoring continued in these mine units
during the reporting period. Permeate injection began in April 2021 in Mine Unit 8. Restoration
injection and production totals are included in Appendix B. Restoration injection pressures are
included in Appendix C.
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2.3 Wastewater Summary

The total volume of wastewater discharged to the ponds was 897,050 gallons during the first quarter
and 1,495,700 gallons during the second quarter. Currently, all five evaporation ponds contain
wastewater.

Wastewater that is not disposed of in the evaporation ponds is injected into the two Deep Disposal
Wells (DDWs). Currently, the wells are operated on a nearly continuous basis and 64,099,434
gallons of wastewater was injected into the wells during the first half of 2022. A summary of the
total volume of wastewater injected and the average radionuclide content is contained in Appendix
D.

2.4 Effluent Release

10 CFR §40.65 requires licensees to report quantities of radionuclides in liquid and gaseous effluent
releases to the environment. In the Application for Renewal of Source Materials License SUA-1534,
submitted December 1995, Table 7.3(A) presented calculations of the annual radon emissions for the
Crow Butte Plant. These calculations assumed a 7.04 x 10 Curies/m® radon release from leaching
operations and the radon release calculations for the first half of 2022 use this release rate estimate.

During the first quarter, production occurred at an average flow rate of 68 gpm (257 Ipm). Production
was maintained continuously for 90 days during the first quarter with an operating factor of 100%.
The production flow for the first quarter results in a calculated radon release of 17 Curies. During the
second quarter, production occurred at an average flow rate of 67 gpm (254 lpm). Production was
maintained continuously for 91 days during the second quarter with an operating factor of 100%.
The production flow for the second quarter results in a calculated radon release of 17 Curies.
Calculations for radon release from production operations are shown in Appendix E.

There were no additional wells brought online during the first half of 2022.

The total radon emission due to leaching operations from the Crow Butte plant for the first half of
2022 was 34 Curies. This calculated release rate is comparable with the releases estimated in CBO’s
License Renewal Application.

Radon gas is also released from restoration activities. For restoration water that is treated by ion
exchange only, the radon concentration is 0.697 pCi/l. Of the total restoration production flow it is
assumed that 25% of the radon is released through wellfield loss and 10% of the remaining radon is
released during pressurized ion exchange treatment. For water that is treated by reverse osmosis, it

3
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is assumed that 100% of the remaining radon is released. For water treated by reverse osmosis the
radon concentration is 0.470 pnCi/1 after adjusting for wellfield loss and ion exchange loss.

During the first half of 2022 a total of 196,235,493 gallons (742,832,148 liters) of restoration water
was produced from Mine Units 2, 3, 4, 5, 6, 7, and 8. Based upon an estimated radon concentration
of 0.697 uCi/l, the total amount of radon in the restoration solution was calculated to be 518 Curies
as shown in Appendix E. The estimated release of radon through wellfield loss at 25% of this total
was 129 Curies. The plant loss for ion exchange treatment of the restoration water is estimated at
10% of the remaining radon, or 39 Curies. For water that is treated by reverse osmosis, it is assumed
that 100% of the remaining radon is released. For water treated by reverse osmosis the radon
concentration is 0.470 pCi/l after adjusting for wellfield loss and ion exchange loss.

Of the total amount of restoration water produced in the first half of 2022, 116,138,623 gallons
(439,632,512 liters) of the water was treated by reverse osmosis. The total estimated radon release
from reverse osmosis treatment was 207 Curies.

No additional acres of wellfields were placed into restoration during the first half of 2022.
Based upon the calculations shown in Appendix E, the total estimated semiannual radon emission
for the first half of 2022 from restoration activities was 451 Curies. This resulted in a total estimated

radon release from the leaching operation during the first half of 2022 of 485 Curies.

This information is included for historical purposes as a comparison for the requirements in License
Condition 11.11.

2.5 License Condition 11.11

By letter dated January 6, 2016, the NRC staff indicated that it had completed the technical review
of the licensee’s January 2, 2015 submittal describing the site’s operational airborne effluent and
environmental monitoring program.

The licensee identified three primary sources of airborne effluents at the Crow Butte Project. These
sources included the main plant, wellfield, and the wellhouses.
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Main Plant
Radon and radon progeny

The licensee will measure ambient radon gas concentrations using track etch detectors and working
level measurements at six different locations.

The licensee will use scintillation cell measurements quarterly at each tank vent for radon gas
measurements.

Particulates

The licensee shall conduct isotopic analyses for alpha- and beta-emitting radionuclides on airborne
samples at each in-plant air particulate sampling location at a frequency of once every six months for
the first two years after the license renewal (November 2014) and annually thereafter to ensure
compliance with 10 CFR 20.1204(g). For any changes to operations, the licensee shall conduct an

evaluation to determine if more frequent isotopic analyses are required for compliance with 10 CFR
20.1204(g).

There were no changes made to the operation during the first half of 2022. Samples were collected
from each of the in-plant air particulate sampling locations.

The summary of the Main Plant samples are shown in Appendix F.
Wellfield

The licensee identified two potential sources of radon in the wellfield. The first potential source of
radon is when wellheads are opened to the atmosphere to depressurize a wellhead that has become
pressurized. When these wellheads are depressurized, the licensee will obtain a grab sample using a
scintillation cell. Wellhead pressurization occurs as a result of adding oxygen to the injection stream.
Since CBO did not add oxygen to the injection stream during the reporting period, no wells became
pressurized during the first half of 2022, so no scintillation cell grab samples were collected from
pressurized wellheads during the period.

The other potential sources of radon in the wellfield include unplanned releases of process fluids
from spills. The amount of radon released will be estimated based on the amount of fluid released
and an estimate of the concentration of radon in the process fluid. The licensee will assume that all
radon in the fluid is released to the atmosphere.

The summary of the Wellfield samples are shown in Appendix G.
5
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Wellhouses

Radon and radon progeny

The licensee will measure radon in the wellhouses using track etch detectors with a six-month
exposure time. The licensee will use the average radon concentration (collected quarterly) along
with the flow rate of the wellhouse exhaust fans to determine the total radon released from the

wellhouses. Four production and four restoration wellhouses will be monitored annually in this
manner.

Radon daughters will be measured semi-annually in the wellhouses where radon gas is being
measured. The licensee will determine the total radon daughters released in the same manner as the
radon gas using the flow rate of the wellhouse exhaust fan.

Particulates

The licensee will estimate the emission of particulate releases based on isotopic analyses of
semiannual air particulate samples performed in each of the wellhouses that are monitored for radon.
The exhaust rate of the wellhouses will be the same as described above for the radon emissions.

The summary of the Wellhouse samples are shown in Appendix H.

Estimated emissions for the first half of the year are summarized in the following table. The
estimated emissions are 478.98 curies.

First Half of Year

Emissions in Ci for First 6 Months by Source

Source Radon Progeny (Ci) Radon Gas (Ci) Particulate (Ci) |Total by Source| % by Source
Plant Floor Vents 0.18 2.24 2.78E-05 2.42 0.5%
Wellhouses (64} 0.10 0.94 2.86E-05 1.04 0.2%
Plant Tanks/vents 18.8 456.7 N/A 475.5 00.3%
Spills N/A 1.39E-04 N/A 1.39E-04 0.0%
Deepwells N/A N/A 7.14E-07 7.14E-07 0.0%
Total by Type 19.07 459.92 5.71E-05

Estimated Emissions for First Half of the Year = 478.98 Curies (Ci)
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3 ENVIRONMENTAL MONITORING

3.1 Air Monitor Stations

Eight air monitoring stations are used to monitor the Crow Butte Plant. Ambient radon-222
concentrations and radionuclide concentrations in air for each monitoring site are listed in Appendix
I. Six track etch cups were deployed at the background monitoring station and the nearest residence
to check for potential variability in data using only one track etch cup. All air monitoring results
were within expected historical ranges.

3.2 TLD Monitors

Environmental TLD monitors are located at each air monitoring station. The results of the area TLD
monitors fall within the expected ranges and are listed in Appendix J.

The site is provided with both a deployment and a transient dosimeter by the provider. The process
used by the dosimeter provider, Landauer, is to subtract the deployment badge result from the badges
used for environmental monitoring. Ifthe deployment badge is lost, damaged, etc. the transient badge
result is subtracted instead. If neither is available to be read, the average of a set number of previous
quarter’s background results is subtracted. Only one of the badge results is subtracted, not multiple.
The purpose of these deployment and transient badges is to subtract off any radiation that was
accumulated on the environmental badges during times when they were not deployed to ensure that
only dose accumulated while in the prescribed monitoring location is returned to the site as a final
result.

3.3 Mechanical Integrity Testing (MIT)

Mechanical integrity tests shall be performed on each injection and production well before the wells
are utilized and on wells that have been serviced with equipment or procedures that could damage
the well casing. Additionally, each well shall be retested at least once each five (5) years it is in use.
The following table summarizes the MIT’s performed during the first half of 2022.

Five (5) Year Retesting
Required Testing Number Tested Number Passed Number Failed
622 658 658 0
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Wells Serviced

Required Testing Number Tested Number Passed Number Failed

0 0 0 0




Appendix A
Private Well and Surface Water Radiological Monitoring Results

First and Second Quarters, 2022



CROW BUTTE RESOURCES, INC.,

PRIVATE WELL AND 5TURFACE WATER RADIOLOGICAL MONITORING RESULTS

Firzt Quarter, 2022

SAMPLE DATFE TURANIUM TURANIUM FADIUM-226 | RADIUM-IZ6
I SANMPLED mg'l wCimal pCil precizion =
Wall =3 03-01-22 00152 1.03E-08 (.6 0.1
Wall 211 02-28-22 0050 6. 10E-05 0.3 0.1
Wall 212 02-28-22 036 2 40E-05 0.2 0.1
Wall 22 02-28-22 0063 4 30E-0% 0.3 0.1
Wall 22 02-28-22 The wall was off
Wall 238 02-28-22 The wall was off
Wall 241 02-28-22 0081 5 30E-05 03 0.1
Wall 261 02-28-22 < 0003 2 ME-10 32 02
Wall 263 02-28-22 00157 1 33E-08 0.4 0.1
Weall 266 02-28-22 00251 1.70E-03 0.4 0.1
Wall #1235 03-01-22 0064 4 30E-05 0.2 0.1
Wall #1298 03-01-22 0087 5.90E-0% <02 .05
Wall #131 02-28-22 062 4 20E-05 <02 0.1
Wall #133 03-01-22 0.0Ge7 & 80E-05 0.4 0.1
Wall 2134 03-01-22 00114 3. 10E-0G 0.3 0.1
Wall #1353 03-01-22 00154 1 31E-08 2 0.1
Wall 2138 2-28-22 00141 g BOE-0G 03 0.1
Well #140 02-28-22 The well was off
Wall 2435 02-28-22 076 5. 20E-0%5 0.2 0.1
Wall 2445 02-28-22 00126 3.30E-0% <02 .05
Dirinleing Water Well 03-01-22 0073 4 S0E-0% <02 .05
Etrzam 2-1 02-28-22 0045 3.00E-0G <02 004
Etrzam 2-2 03-01-22 0044 3.00E-0G <02 004
Etrzam 2-3 03-14-22 0035 2.60E-05 18.7 0.5
Btream E-1 03-14-22 00111 7 30E-05 1.1 0.1
Btream E-2 03-01-22 00131 3. G0E-05 03 0.1
Btream E-3 2-28-22 00146 g GOE-0G <02 0.1
0
Impovndment I-3 03-01-22 0.077 5.23E-08 <02 004
Impovndment I-4 03-01-22 0.655 4 T1E-03 0.2 0.1
Impovndment I-5 03-01-22 00165 1.12E-08 0.2 0.1
Feporting Limit 0 03 2.ME-10 0.2 -




CROW BUTTE RESOURCES, INC.

PEIVATE WELL AND SURFACE WATER FADIOLOGICAL MONITORING RESULTS

Second Quarter, 2022

SAMPLE DATE URANIUM URANIUM RADIUM-216 | RADIUM-116
I SAMPLED mg/1 nCifml pCil precision
Well #8 04-07-22 0.0146 0.90E-09 0.6 0.1
Well #11 The well was off during sampling.
Well #12 (4-03-22 0.0033 2.20E-08 0.2 0.1
Well #26 04-03-22 0.0031 3.30E-09 0.4 0.1
Well =23 (5-03-22 0.0030 JAE-09 0.3 0.1
Well #33 (4-03-22 0.0033 2. 40E-09 0.2 0.1
Well =41 06-03-22 00064 4 30E-08 3 0.1
Well #61 05-02-22 <003 <2.00E-10 32 02
Well #63 (6-02-22 0.0176 1.19E-08 0.4 0.1
Well #66 (4-03-22 0.0209 1.41E-03 0.3 0.1
Well #1235 06-02-22 0.0054 3.70E-09 0.2 0.1
Well #129 (4-02-22 0.0083 3.80E-09 0.3 0.1
Well #1531 06-04-22 0.0049 3.30E-09 3 0.1
Well #133 060222 0.0082 3.60E-09 0.4 0.1
Well #1534 (§-02-22 0.0073 330E09 04 0.1
Well #1335 06-02-22 0.0167 1.13E-08 0.6 0.1
Well #138 (4-03-22 0.0130 1.02E-03 04 0.1
Well #140 06-06-22 0.0087 3.00E-09 3 0.1
Well #4335 (5-03-22 0.0063 4.30E-08 3 0.1
Well #4435 (4-06-22 0.0101 6.50E-0% 2 0.1
Drinking Water Well 06-07-22 0.0070 4.70E-08 2 0.1
Strzam 5-1 06-03-22 0.0032 220E-0% <102 0.1
Strzam §5-2 06-07-22 0.0040 2.70E-09 <102 0.1
Strzam 5-3 06-03-22 0.0033 2.60E-08 0.2 0.1
Btream E-1 & E-2(Composite]  06-06-22 0.0168 1.14E-08 0.4 0.1
Stream E-3 06-03-22 0.0034 J.TOE-0% 04 0.1
0
Impoundment 1-3 06-03-22 0.0183 1.20E-08 0.3 0.1
Impoundment 12 06-04-22 0.0131 3.20E-0% 0.3 0.1
Impoundment 1-3 06-06-22 0.0087 3.90E-09 <0.2 0.1
Reporting Limit 0.0003 1.00E-10 0.2 -




Appendix B
Plant Production and Waste Totals

First and Second Quarters, 2022
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Appendix C
Wellfield Injection Pressures

First and Second Quarter, 2022



WELLFIELD INJECTION PRESSURE - PSI

First Quarter 2022

WF HOUSE #3 WF HOUSE #4 WF HOUSE #5 WF HOUSE #6 WF HOUSE #7
AVERAGE |[MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
January 0 0 19 22 20 21 2 10 0 0
February 0 4 19 26 19 22 3 11 0 0
March 0 0 19 22 19 23 3 10 0 0
AVERAGE 0 4 19 26 19 23 2 11 0 0
WF HOUSE #8 WF HOUSE #9 WF HOUSE #10 WF HOUSE #11 WF HOUSE #12
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
January 0 0 50 60 35 45 2 38 51 60
February 0 0 43 51 33 50 0 2 46 52
March 0 0 47 51 37 40 0 0 47 51
AVERAGE 0 0 47 60 35 50 1 38 48 60
WF HOUSE #13 WF HOUSE #14 WF HOUSE #15 WF HOUSE #16 WF HOUSE #17
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
January 50 62 9 10 0 0 0 0 0 0
February 48 53 9 10 0 2 0 0 0 0
March 48 53 9 10 0 0 0 0 0 0
AVERAGE 49 62 9 10 0 2 0 0 0 0
WF HOUSE #18 WF HOUSE #19 WF HOUSE #20 WF HOUSE #21 WF HOUSE #22
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
January 6 40 0 0 0 0 11 12 0 3
February 7 38 0 0 0 0 12 14 0 2
March 3 12 0 0 0 0 12 12 0 0
AVERAGE 5 40 0 0 12 14 0 3
WF HOUSE #23 WF HOUSE #24 WF HOUSE #25 WF HOUSE #26 WF HOUSE #27
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
January 0 0 22 34 0 0 0 0 36 47
February 0 2 11 13 0 0 0 0 36 58
March 0 2 14 36 0 0 5 30 30 44
AVERAGE 0 2 16 36 0 0 2 30 34 58
WF HOUSE #28 WF HOUSE #29 WF HOUSE #30 WF HOUSE #31 WF HOUSE #32
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
January 36 46 40 50 33 44 8 16 14 20
February 35 45 38 48 33 44 6 15 13 20
March 34 38 38 40 31 35 7 11 12 14
AVERAGE 35 46 39 50 32 44 7 16 13 20
WF HOUSE #33 WF HOUSE #34 WF HOUSE #35 WF HOUSE #36 WF HOUSE #37
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
January 18 24 15 23 22 36 28 38 17 29
February 17 24 8 10 12 14 20 22 9 12
March 16 18 11 28 13 31 20 21 10 21
AVERAGE 17 24 11 28 16 36 23 38 12 29
WF HOUSE #38 WF HOUSE #39 WF HOUSE #40 WF HOUSE #41 WF HOUSE #42
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
January 22 34 14 26 1 5 1 4 0 0
February 12 14 4 6 2 40 1 4 0 2
March 15 35 6 28 1 4 1 4 0 0
AVERAGE 16 35 8 28 1 40 1 4 0 2
WF HOUSE #43 WF HOUSE #44 WF HOUSE #45 WF HOUSE #46 WF HOUSE #46A
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
January 0 0 0 0 0 0 27 41 24 26
February 0 0 0 0 0 0 18 23 24 26
March 0 0 0 0 0 0 21 40 22 32
AVERAGE 0 0 0 0 0 0 22 41 23 32
WF HOUSE #47 WF HOUSE #47A/65 WF HOUSE #48 WF HOUSE #49 WF HOUSE #50
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
January 0 0 0 0 25 26 0 2 0 0
February 0 0 0 0 25 26 0 3 0 0
March 0 0 0 0 25 26 0 2 0 0
AVERAGE 0 0 0 0 25 26 0 3 0 0
WF HOUSE #51 WF HOUSE #52 WF HOUSE #53 WF HOUSE #54 WF HOUSE #55
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
January 0 2 1 20 0 0 14 21 20 38
February 0 2 0 0 0 0 8 10 14 16
March 0 3 0 0 0 0 9 22 15 30
AVERAGE 0 3 0 20 0 0 10 22 17 38
WF HOUSE #56 WF HOUSE #57
AVERAGE MAXIMUM AVERAGE MAXIMUM
January 0 0 0 0
February 0 0 0 0
March 0 0 0 2
AVERAGE 0 0 0 2
WF HOUSE #60 WF HOUSE #61 WF HOUSE #62 WF HOUSE #63 WF HOUSE #64
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
January 1 3 1 3 0 0 0 0 0 0
February 1 4 1 3 0 0 0 0 0 0
March 1 4 1 4 0 0 0 0 0 0
AVERAGE 1 4 1 4 0 0 0 0 0] 0




WELLFIELD INJECTION PRESSURE - PSI
Second Quarter 2022

WF HOUSE #3 WF HOUSE #4 WF HOUSE #5 WF HOUSE #6 WF HOUSE #7
AVERAGE |MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
April 0 0 19 20 20 30 2 10 0 0
May 0 0 20 24 19 22 2 11 0 0
June 0 0 27 36 24 34 2 11 1 19
AVERAGE 0 0 22 36 21 34 2 11 0 19
WF HOUSE #8 WF HOUSE #9 WF HOUSE #10 WF HOUSE #11 WF HOUSE #12
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
April 0 0 57 65 47 55 0 0 59 66
May 0 0 61 74 53 72 0 0 61 78
June 2 58 64 73 56 69 0 0 65 73
AVERAGE 1 58 61 74 52 72 0 0 62 78
WF HOUSE #13 WF HOUSE #14 WF HOUSE #15 WF HOUSE #16 WF HOUSE #17
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
April 60 66 9 10 0 (o] 0 (0] 0 1
May 64 85 9 10 0 (o] 0 0 0 0
June 67 79 9 13 0 0 0 0 0 0
AVERAGE 64 85 9 13 0 0 0 0 0 1
WF HOUSE #18 WF HOUSE #19 WF HOUSE #20 WF HOUSE #21 WF HOUSE #22
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
April 2 10 0 0 0 0 11 21 0 0
May 2 26 0 0 0 0 12 12 0 0
June 0 0 0 0 0 0 12 13 0 0
AVERAGE 1 26 0 0 0 0 11 21 0 0
WF HOUSE #23 WF HOUSE #24 WF HOUSE #25 WF HOUSE #26 WF HOUSE #27
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
April 1 12 19 22 0 0 12 16 24 28
May 0 0 27 45 0 0 21 38 33 50
June 0 0 52 73 0 0 44 53 55 64
AVERAGE 0 12 33 73 0 0 26 53 37 64
WF HOUSE #28 WF HOUSE #29 WF HOUSE #30 WF HOUSE #31 WF HOUSE #32
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
April 46 53 46 54 40 47 17 24 19 24
May 50 56 52 56 43 50 23 42 25 38
June 55 72 55 72 48 66 29 54 30 40
AVERAGE 50 72 51 72 44 66 23 54 25 40
WF HOUSE #33 WF HOUSE #34 WF HOUSE #35 WF HOUSE #36 WF HOUSE #37
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
April 25 30 16 25 20 28 20 20 14 16
May 31 50 26 43 29 48 19 21 22 37
June 36 47 52 62 51 57 17 51 45 56
AVERAGE 31 50 32 62 34 57 19 51 27 56
WF HOUSE #38 WF HOUSE #39 WF HOUSE #40 WF HOUSE #41 WF HOUSE #42
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
April 19 22 12 16 0 3 1 4 1 17
May 28 46 21 38 0 3 0 4 0 0
June 53 62 45 53 1 43 0 0 0 8
AVERAGE 33 62 26 53 1 43 0 4 0 17
WF HOUSE #43 WF HOUSE #44 WF HOUSE #45 WF HOUSE #46 WF HOUSE #46A
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
April 0 0 0 0 0 0 26 58 23 60
May 0 0 (o] 0 0 (o] 34 54 32 55
June 0 0 0 0 0 0 59 66 48 73
AVERAGE 0 0 0 0 0 0 40 66 34 73
WF HOUSE #47 WF HOUSE #47A/65 WF HOUSE #48 WF HOUSE #49 WF HOUSE #50
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
April 0 0 0 0 26 26 0 2 0 0
May 0 0 0 0 25 26 0 0 0 0
June 0 0 0 0 26 26 0 0 0 0
AVERAGE 0 0 0 0 25 26 0 2 0 0
WF HOUSE #51 WF HOUSE #52 WF HOUSE #53 WF HOUSE #54 WF HOUSE #55
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
April 0 0 0 0 0 0 11 12 16 20
May 0 0 0 0 1 10 18 34 24 41
June 0 0 0 0 0 0 41 48 49 57
AVERAGE 0 0 0 0 0 10 23 48 30 57
WF HOUSE #56 WF HOUSE #57
AVERAGE MAXIMUM AVERAGE MAXIMUM
April 0 0 0 0
May 0 0 0 0
June 0 0 0 0
AVERAGE 0 0 0 0
WF HOUSE #60 WF HOUSE #61 WF HOUSE #62 WF HOUSE #63 WF HOUSE #64
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
April 1 4 1 3 0 0 0 0 0 0
May 1 18 0 3 0 0 0 5 0 0
June 0 0 0 2 0 0 0 0 0 0
AVERAGE 1 18 1 3 0 0 0 5 0 0




Appendix D
Deep Disposal Wells Injection Radiological Data

First and Second Quarter, 2022



Crow Butte Uranium Mine
Deep Disposal Well #1 Injection Radiological Data

Total Gallons Average Total Natural  Total Natural Average Total Radium-
Month Injected Natural Uranium Uranium Radium-226 226 Injected
Uranium (mg/l) Injected (mg) Injected (uCi) (pCiN) (uCi)

January-22 10,777,832 0.65 2.65E+07 1.79E+04 416 1.70E+04
February-22 9,742,455 1.35 4 98E+07 3.37E+04 410 1.51E+04
March-22 10,522,821 1.33 5.30E+07 3.59E+04 355 1.41E+04
April-22 9,886,101 1.04 3.89E+07 2.63E+04 220 8.23E+03
May-22 9,441,905 1.51 5.40E+07 3.65E+04 154 5.50E+03
June-22 8,052,874 1.25 3.81E+07 2.58E+04 297 9.05E+03
Totals 58,423,988 2.60E+08 1.76E+05 6.90E+04




Crow Butte Uranium Mine
Deep Disposal Well #2 Injection Radiological Data

Total Gallons Average Total Natural Total Natural Average Total Radium-
Month Injected Natural Uranium Uranium Radium-226 226 Injected
Uranium (mg/) Injected (mg) Injected (uCi) (pCil) (uCi)

January-22 969,387 0.65 2.38E+06 1.61E+03 416 1.53E+03
February-22 866.275 1.35 4.43E+06 3.00E+03 410 1.34E+03
March-22 058.071 1.33 4.82E+06 3.27E+03 355 1.29E+03
April-22 832,682 1.04 3.28E+06 2.22E+03 220 6.93E+02
May-22 1,075,943 1.51 6.15E+06 4.16E+03 154 6.27E+02
Tune-22 973,088 1.25 4.60E+06 3.12E+03 297 1.09E+03
Totals 5.675.446 2.57E+07 1.74E+04 6.57E+03




Appendix E
Radon Release Calculations

First and Second Quarter, 2022



Radon Effluent Release Calculation (Production and Startup)

First Quarter 2022 Radon Release from Leaching Operations:

Total Radon
Production Radon-222 M3/liter  Hours/Day Minutes/Hour Release from
Curies/M3  Flow (liters)  Decay Constant  Operating Days  Operating Factor conversion Conversion Conversion Leaching
7.04E-04 257 0.72 90 100.0% 0.001 24 60 17
Second Quarter 2022 Radon Release from Leaching Operations:
Total Radon
Production Radon-222 M3/liter  Hours/Day Minutes/Hour Release from
Curies/M3  Flow (liters)  Decay Constant ~ Operating Days  Operating Factor conversion Conversion Conversion Leaching
7.04E-04 254 0.72 91 100.0% 0.001 24 60 17
First Half2022 Radon Release From Startup:
Total Radon
Total Acres of Meter2/Acre Orebody Thickness Release from
Curies/M3 New Wellfield Conversion (meters) Porosity Startup
7.04E-04 0.0 4,074 1.52 0.29 0
Total Estimated Radon Release from Production: 34
Radon Effluent Release Calculation (Restoration)
First Half 2022 Radon Release From Restoration:
Total
Restoration Production
Flow (liters)  Microcuries/liter Curies/Microcurie Potential
742,832,148 0.697 1.00E-06 518
Wellfield Loss (25% of Production Potential): 129
lon Exchange Loss (10% of Production Potential minus Wellfield Loss): 39
Reverse Osmosis Loss (100% of remaining activity at 0.470 microcuries/liter) 207
Total Reverse
Osmosis Flow
(liters) Microcuries/liter ~ Curies/Microcurie
439,632,512 0.470 1.00E-06
First Half 2022 Radon Release From Startup of New Restoration:
Total Radon
Total Acres of Meter2/Acre Orebody Thickness Release from
Curies/M3 New Wellfield Conversion (meters) Porosity Startup
7.04E-04 60.00 4074 1.52 0.29 76
Total Estimated Radon Release from Restoration: 451
Total Estimated Radon Release, First Half 2022: 485




Appendix F
Main Plant
Track Etch Detectors
Working Level Measurements
Scintillation Cell Measurements

Isotopic Analyses

First Half, 2022



Calculation of Radon Gas Emissions from the Main Plant

First Half of Year

Locations
01 Blower Pipe (Injection Filters)
02 Blower Pipe (Between Injection Tanks)
03 Boxed Fan (PWT West)
(4 Boxed Fan (PWT East)
03 Pipe Duct (FWT)
09 Boxed Fan (Behind Acid Scrubber)
12 Shaker Room Blower/Exhaust

Plant Average

RnG
Concentration
(% 10-9 pCi/mil)

5.1

5.1

4.9

15.7

4.9

1.5

5.2

Average RnG
Concentration
(uCifml)
6.1E-09

Plant Vent Rate
(CFM)
49748

Plant Vent Rate
(ml/6 months)
3.7E+14

RnG Emissions
(Ci/& Maonths)
2.24

Formula Ci/yr = average (uCi/ml) * ventilation (ml/yr) / (1e6 pCi/Ci)




Calculation of Radon Progeny Emissions from the Plant

First Half of 2022

Exhaust Rate for Building (CFM) 49748
Total Flow from Building (ml/ 6 months) 3.7E+14
Total In Plant Radon Progeny Emissions (Ci/yr) 0.18

Formula Ci/yr = WL * (3e-8 uCi/ml/0.33 WL) * ventilation (ml/6 months) / (1e6 uCi/Ci)

Start Date
End Date

2022-01-01
2022-06-30

Average 0.0053

AREA_SAM
AREA_SAMPLE PLE_TYPE_

siTE_cope B LOCATION_NAME Bd sTART DATE B rnp valUEM _class colld  cope M

CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB

R6 Between IX Column Trains

R5 Between IX Columns and Column Drain Tank
R4 Between IX Columns and Resin Transfer Tanks
R3 Between IX Columns and Injection Tanks
R13-E Pond Water Treatment Room East

R13-M Pond Water Treatment Room Middle
R13-W Pond WaterTreatment Room West

R12 Down Flow Column Area

R2 Between Precip Cells and Eluent Tanks
R1Between IX Columns and Precip Cells

R7 Between Precip Cells and Raw Water Tank

R8 Motor Control Room

R6 Between IX Column Trains

R5 Between IX Columns and Column Drain Tank
R4 Between IX Columns and Resin Transfer Tanks
R3 Between IX Columns and Injection Tanks
R13-E Pond Water Treatment Room East

2022-06-15 7:29
2022-06-15 7:23
2022-06-15 7:17
2022-06-157:11
2022-06-15 7:05
2022-06-15 6:58
2022-06-15 6:52
2022-06-15 6:46
2022-06-15 6:40
2022-06-15 6:34
2022-06-15 6:28
2022-06-15 6:21
2022-05-18 9:06
2022-05-18 9:00
2022-05-18 8:54
2022-05-18 8:48
2022-05-18 8:42

0.00177413 Dosimetry
0.00130811 Dosimetry
0.00108137 Dosimetry
0.00475431 Dosimetry
0.00405515 Dosimetry
0.00489678 Dosimetry
0.00477076 Dosimetry
0.00430342 Dosimetry
0.00241583 Dosimetry
0.00036046 Dosimetry
0.00223732 Dosimetry
0.00078172 Dosimetry
0.00362398 Dosimetry
0.00299424 Dosimetry
0.00438563 Dosimetry
0.00534060 Dosimetry
0.00249066 Dosimetry

0 XNV XXX XX XX XXX XXXV OV XPVDXIXWMWXIO®RONW DD



CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB

R13-M Pond Water Treatment Room Middle
R13-W Pond WaterTreatment Room West

R12 Down Flow Column Area

R2 Between Precip Cells and Eluent Tanks

R1 Between IX Columns and Precip Cells

R7 Between Precip Cells and Raw Water Tank
R8 Motor Control Room

R6 Between IX Column Trains

R5 Between IX Columns and Column Drain Tank
R4 Between IX Columns and Resin Transfer Tanks
R3 Between IX Columns and Injection Tanks
R13-E Pond Water Treatment Room East

R13-M Pond Water Treatment Room Middle
R13-W Pond WaterTreatment Room West

R12 Down Flow Column Area

R2 Between Precip Cells and Eluent Tanks

R1 Between IX Columns and Precip Cells

R7 Between Precip Cells and Raw Water Tank
R8 Motor Control Room

R6 Between IX Column Trains

R5 Between IX Columns and Column Drain Tank
R4 Between IX Columns and Resin Transfer Tanks
R3 Between IX Columns and Injection Tanks
R13-E Pond Water Treatment Room East

R13-M Pond Water Treatment Room Middle
R13-W Pond WaterTreatment Room West

R12 Down Flow Column Area

R2 Between Precip Cells and Eluent Tanks

R1 Between IX Columns and Precip Cells

R7 Between Precip Cells and Raw Water Tank
R8 Motor Control Room

R6 Between IX Column Trains

R5 Between IX Columns and Column Drain Tank
R4 Between IX Columns and Resin Transfer Tanks
R3 Between IX Columns and Injection Tanks
R13-E Pond Water Treatment Room East

R13-M Pond Water Treatment Room Middle
R13-W Pond WaterTreatment Room West

R12 Down Flow Column Area

R2 Between Precip Cells and Eluent Tanks

R1 Between IX Columns and Precip Cells

R7 Between Precip Cells and Raw Water Tank
R8 Motor Control Room

R6 Between IX Column Trains

2022-05-18 8:36
2022-05-18 8:29
2022-05-18 8:23
2022-05-18 8:17
2022-05-18 8:11
2022-05-18 8:05
2022-05-18 7:59
2022-04-20 12:54
2022-04-20 12:48
2022-04-20 12:42
2022-04-20 12:36
2022-04-2012:30
2022-04-20 12:24
2022-04-2012:18
2022-04-2012:12
2022-04-20 12:06
2022-04-20 12:00
2022-04-20 11:54
2022-04-20 11:47
2022-03-237:20
2022-03-237:14
2022-03-23 7:08
2022-03-23 7:02
2022-03-23 6:56
2022-03-23 6:50
2022-03-23 6:44
2022-03-23 6:38
2022-03-23 6:32
2022-03-23 6:26
2022-03-23 6:20
2022-03-23 6:14
2022-02-16 8:42
2022-02-16 8:36
2022-02-16 8:30
2022-02-16 8:24
2022-02-16 8:18
2022-02-16 8:12
2022-02-16 8:06
2022-02-16 8:00
2022-02-16 7:54
2022-02-16 7:48
2022-02-16 7:42
2022-02-167:36
2022-01-267:11

0.00229746
0.00152207
0.00570776
0.00545219
0.00608828
0.00349901
0.00072480
0.01470764
0.00680455
0.00843557
0.00751640
0.01550256
0.00965929
0.00669711
0.00273973
0.00317098
0.00397062
0.00444650
0.00091324
0.01112282
0.01065449
0.01078133
0.00562504
0.00819576
0.01033859
0.01104247
0.00528065
0.00453383
0.00541180
0.00489862
0.00036240
0.00511448
0.00503457
0.00560158
0.00276685
0.03380760
0.01292080
0.00446355
0.00289499
0.00240682
0.00250505
0.00261165
0.00167819
0.00241598

Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry
Dosimetry

D XXV R|PWIPVWRI PRI PRI ORI PRI ORI OVI ORI ORIOIIIVDXOIODIDXOIDXIN OO INRNINRNDN



CB
CB
CB
CB
CB
CB
CB
CB
CB
CB
CB

R5 Between IX Columns and Column Drain Tank
R4 Between IX Columns and Resin Transfer Tanks
R3 Between IX Columns and Injection Tanks
R13-W Pond WaterTreatment Room West
R13-M Pond Water Treatment Room Middle
R13-E Pond Water Treatment Room East

R12 Down Flow Column Area

R2 Between Precip Cells and Eluent Tanks
R1Between IX Columns and Precip Cells

R7 Between Precip Cells and Raw Water Tank
R8 Motor Control Room

2022-01-26 7:05
2022-01-26 6:59
2022-01-26 6:53
2022-01-26 6:47
2022-01-26 6:41
2022-01-26 6:35
2022-01-26 6:29
2022-01-26 6:23
2022-01-26 6:16
2022-01-26 6:09
2022-01-26 6:03

0.00598847 Dosimetry
0.00567552 Dosimetry
0.00320436 Dosimetry
0.00387436 Dosimetry
0.00516929 Dosimetry
0.00716268 Dosimetry
0.00465940 Dosimetry
0.00485767 Dosimetry
0.00342038 Dosimetry
0.00253678 Dosimetry
0.00074247 Dosimetry

el e e v R v e v R v e v e v e v B v



Tank Vent Effluent (RnP and RnG Emissions from Tank Vents)

First Half Data

First Quarter Results

Second Quarter Results

Ventalation
Ventalation Blower Flow | Ventalation BnG RnP RnG RnP RnG RnP RnG RnG RnP RnG RnP
Blower Flow Rates Blower Flow Filling Filling | Drainin |Drainin| Steady |Steadw| Filling RnP Drainin |Drainin| Steady | Steady
Location Rates [cfm] Im*3/min] | Rates [Liminl pCill WL gpCill | g¥L pCill WL pCill |Filling WL | gpCill | gWL pCill WL
E - Pond Water Treat. Fan 4700 133.1 133053.0 233 0042 i} 0072
& - ‘wWaste Tarnk Blawer 1500 425 424752 535.75 0.051 Z57.26 0.074
10 - Precip Demister Fan 1500 425 424752 015 0.005 4.56 0.001
11 - Shaker Deck Blower o0 227 226534 0.3 0.004 135 0.005
13 - Eluent Tank Blower 1500 425 424752 221.09 0.005 3266 0.005
14 - Precip & Blower 185 5.2 52386 2E3 0.005 104 0.003
15 -East Trainw'est
TrainlBackw ash Tank Blower EO00 169.9 153300.5 122211 4,327 7955.93 4.209
Footnote: Locations numbered per HPC Air Yentilation Study - Bugust 2003 [LRA SUA 1534 Movember 2014 Appendiz C1 ML1S310A37T3
First Half Results
Average for First Half of Year
Averag| e BnP
e BnG | Emissi Maximum
VYentalation Emissio| ons RnP
Ventalation |BlowerFlow | Ventalation Rniz RnP RnG RnP RnGG RnP | Average | Average ns [CilG Maximum Rnis Emissions
Blower Flow Rates Blower Flow Filling Filling | Drainin |Drainin| Steady |Steady RnG RnG [Ci’f6mo| month |Max BRnG | Max RniG Emissions ICil6
Location Rates [cim] [m~3!min] | Rates [LImin] pCifl WL gpCifl | gWL pCifl WL [pCill] | [pCitmin] | nths] 5] [pCill) | [pCitmin) [Ci!6 months] months]
E - Pond ‘w'ater Treat, Fan 4700 133.1 133053.0 .7 0.1 n7 1.55E+06 0.41 0.z n7 1.55E+06 0.41 0.15
8 - 'Waste Tank Blawer 1500 425 424752 396.5 0.1 396.5 1.68E+07 4.43 0.1 396.5 1.6BE+O7T 4,43 0.05
10 - Precip Demister Fan 1500 425 424752 2.4 0.0 2.4 1.00E+05 0.03 0.0 2.4 1.00E+05 0.03 0.00
11- Shaker Deck Blower &00 227 Z2R53.d 0.8 0.0 0.5 1.390E+04 0. 0.0 0.5 1.90E+04 0. 0.00
13 - Eluent Tank Blower 1500 425 424752 1263 0.0 126.3 5. 39E+0F 14 0.0 126.3 5.39E+06 142 0.01
14 - Precip & Blow er 155 5.2 5238.6 15 0.0 15 3.61E+03 0.0 0.0 15 3.61E+03 0.00 0.00
T2 -East Trainlwest
TrainlBackw ash Tank Blower EO00 169.9 153300.5 10055.5 4.6 00355 | 17E+03 | 4505 18.5 1005858.5 | 17IE+09 450,45 15.54
Footnote: Locations numbered per HPC Air Yentilation Study - Bugust 2003 [LRA SUA 1534 Movember 2014 Appendiz C1 ML1S310A37T3
Sum 456.7 13.8 456,74 18.79
First Half 2022 Tank RnP and RnG 475.52




Calculation of Particulate Emissions from the Plant

2022
Lab Result (puCifml) Calculated Result {pCi/ml)
Flow Rate Total Volume 2 - E
y : Lead 210 Radium 226 Thorium 230 Uranium Th234 Po-210
Run Time (min) (LPM) (L)
Between IX Train 16826 49.77 837411.0 4,30E-14 2.40E-16 4.40E-16 T.30E-16 3.58E-16 4,30E-14
Below Thickener Tank 16860 49.68 837656.0 1.00E-14 6.30E-16 5.00E-17 2.40E-15 1.18E-15 1.00E-14
Top of Precip B 16823 49.75 837012.0 1.20E-14 2.20E-16 5.00E-17 3.10E-16 3.97E-16 1.20E-14
Belt Filter Room 16858 49.66 8372330 1.80E-14 3.60E-16 2.70E-16 1.60E-15 7.84E-16 1.80E-14
Top of Tall White Tanks 16860 49.67 837412.0 8.70E-14 2.90E-16 5.50E-16 5.30E-14 2.60E-14 8.70E-14
Dryer Change Room 16856 45.28 763239.7 1.90E-14 2.70E-16 3.90E-16 2.50E-15 1.23E-15 1.90E-14
R.O. Building 16867 49.30 831543.1 2.60E-14 3.40E-16 5.50E-16 1.90E-16 9.31E-17 2.60E-14
10 CFR 20 Effluent Limit 1.00E-10 3.00E-10 6.00E-12 2.00E-11 3.00E-10 0.00E-13
RL 2.00E-15 1.00E-16 1.00E-16 1.00E-16
Mote: if result was non-detect, 1/2 RL was used
Exhaust Rate for Building (CFM) 49748
Total Flow from Building (ml/ &
months) 3.70E+14

Total Emissions of Each Radionuclide for First Half of 2022
Emission {Cifyr)

Lead 210 . 1.14E-05
Radium 226 i 1.24E-07
Thorium 230 : 1.22€-07

Uranium i 3.24E-06

Th234 1.59E-06
Po-210 1.14E-05

Sum 2.78E-05




Appendix G

Wellfield
Scintillation Cell Measurements
Spill Radon Calculation

First and Second Quarter, 2022



Calculation of Radon Gas Emissions from Venting Wellheads
First Half of Year

RnG (pCi/L)
Average RnG vented from Wellheads - Q1 N/A
Average RnG vented from Wellheads - Q2 N/A

Total Emissions for First Half

Average RnG (pCi/L) 0
Casing volume (L) 1563.75 (4.5 in diameter, 500 ft depth)
Wellheads bled/Month 0
Wellheads bled/& Months 0
|Ci/6 Months 0.00E+00 |
SPILL CALCULATION

Quarter Volume in Liters Ci Radon per cubic meter Total Curies
al1-a2 196.841 J.04E-04 1.35E-04
Q3-04 | 7.04E-04 0.00E+00




Appendix H

Wellhouses
Track Etch Detectors
Working Level Measurements
Isotopic Analyses

First and Second Quarter, 2022



Calculation of Radon Gas Emissions from Wellhouses

First Half of Year

RnG
Concentration (x

Wellhouses 10-9 uCi/ml)
Wellhouse 3 (Restoration) 1.4
Wellhouse 6 (Restoration) 3.9
Wellhouse 16 (Restoration) 2.6
Wellhouse 22 (Production) 5.2
Wellhouse 40 (Production) 0.24
Wellhouse 47A (Production) 0.62
Wellhouse 54 (Production) 1.4
Wellhouse 60 (Production) 0.7
Wellhouse 9 (Restoration)* | 35
Total Emissions for First Half of Year

Average RnG

Concentration WH Vent Rate WH Vent Rate

(uCi/ml) (CFM) (ml/6 months) #WH

WH Avg Concentration (Restoration) " 3.90E-09 800 6.0E+12 24
WH Avg Concentration (Production) 7.40E-10 800 6.0E+12 39
*WH Not part of Average 0.000000035 800 6.0E+12 1

Total Radon Gas Emissions from WH's

Formula Ci/yr = average (uCi/ml) * ventilation (ml/yr) * # WH / (1e6 uCi/Ci)

RnG Emissions
(Ci/6 Months)

0.56
0.17
0.21

0.94




Calculation of Particulate Emissions from the Wellhouses

First Half of Year

Flow Rate Total Volume

Lab Result {pCifmi)

Calculated Result (uCifmi)

" ) Lead 210 Radium 226  Thorium 230 Uranium Th234 Po-210
Run Time {min) {LPM) (L)
Wellhouse 3 [Restoration) 13013 497579 64745990 7.30E-14 1.20E-15 4 40E-15 1 60E-16 7.B4E-17 7.30E-14
Wellhouse & [Restoration) 13019 48 6555 B46465.0 5.50E-14 7.90E-16 4.60E-16 3.00E-16 147E-16 5.50E-14
Wellhouse 16 (Restoration) 13015 49.7809 647898.0 1.90E-14 4.20E-16 4.10E-16 170E-16 B.33E-17 1.90E-14
Wellhouse 22 (Praduction) 12954 489465 647007.0 1.70E-14 4 20E-16 5.00E-17 1.00E-16 4 00E-17 1.70E-14
Wellhouse 40 {Production) 18626 49,7457 926637.0 4.60E-14 6.40E-16 5.00E-17 2 00E-16 0 BOE-17 4 GOE-14
Wellhouse 47A [Production) 18616 49.6500 925025.0 2 D0E-14 2 0OE-16 5.00E-17 1.20E-16 5.88E-17 2.00E-14
Wellhouse 54 {Production) 18593 497856 925663.0 4 DOE-14 2 30E-16 5.00E-17 1.40E-16 6.B6E-17 4.00E-14
Wellhouse 60 {Production) 18581 48 7456 9243230 2. 40E-14 3.50E-16 3.00E-16 1.70E-16 B.33E-17 2. 40E-14
10 CFR 20 Effluent Limit 1.00E-10 3.00E-10 6.00E-12 2.00E 11 3.00E 10 0.00E 13
RL 2.00E-15 1.00E-16 1.00E-16 1.00E-16
Note: if result was non-detect, 1/2 RLwas used

Exhaust Rate for Wellhouse [CFM) BDO
Total Flow from Building {ml/ 6 months) 6.0E+12 {1ft3 = 28316.84659 ml)
#Wellhouses 64

Total Emissions of Each Radionuclide for First Half of Year
Emission [Ci/6 Maonths)

Lead 210 1.40E-05
Radium 226 " 202007
1horum 230 T 27507
Uranium " a48E-08
Th234 3.17E-08
Po-210 1 40E-05

Sum 2.B6E-05




Calculation of Particulate Emissions from DeepWell Buildings

First Half of Year

Flow Rate
Run Time {min} {LPM)
DeepWell Building #1 11521 48.59303
DeepWell Building #2 11520 49.57691
10 CFR 20 Effluent Limit
RL
Building 1 Building 2
Exhaust Rate for Wellhouse (CFM) 200 200
Total Flow from Building [ml/ & months) 6.0E+12 6.0E+12
Total Emissions of Each Radionuclide for First Half of Year
Emissicn [Cif& Manths)
Building 1 Building 2
Lead 210 1.37E07 2 OBEO7
Radium 226 8.93E09 1.13E08
Therium 230 2.B0OE09 2 56E-08
Uranium 4.29E09 2.23E-10
Th234 2.10E09 4.0BE-10
Po-210 1.37E07 2 DBEO7
By Building 2.92E07 4, 22807
Total 7. 14E07

Total Volume
L)
571431.0
571126.0

Lab Result [pCifml)

Lead 210 Radium 226 Thorium 230  Uranium
2.30E-14 1.50E-15 4.70E-16 7.20E-16
3.50E-14 1.90E-16 4.30E-16 1.40E-16
1.00E-10 3.00E-10 6.00E-12 2.00E-11
2.00E-15 1.00E-16 1.00E-16 1.00E-16

Note: if result was non-detact, 1/2 RLwas used

[1ft3=28316.84653 ml)

Calculated Result [pCi/mi)

Th234

3.53E-16
6.B6E-17
3.00E-10

Po-210

2.30E-14
3.50E-14
9.00E-13



Crow Butte Resources

Wellhouse Radon Daughters Summary C.Yada
2022 2nd Qtr. 2022 1st Qtr.
Working Level Date Working Level Date
WH# Concentration Concentration
3 0.000 2022-04-13 0.003 2022-01-20
4 0.001 2022-04-13 0.002 2022-01-20
5 0.001 2022-04-13 0.002 2022-01-20
6 0.002 2022-04-13 0.003 2022-01-20
7 0.001 2022-04-13 0.002 2022-01-20
8 0.002 2022-04-13 0.002 2022-01-20
9 0.008 2022-04-13 0.024 2022-01-20
10 0.006 2022-04-13 0.011 2022-01-20
11 0.000 2022-04-13 0.017 2022-01-20
12 0.000 2022-04-13 0.003 2022-01-20
13 0.000 2022-04-13 0.003 2022-01-20
14 0.002 2022-04-13 0.008 2022-01-20
15 0.001 2022-04-13 0.005 2022-01-20
16 0.002 2022-04-13 0.002 2022-01-20
17 0.002 2022-04-13 0.006 2022-01-20
18 0.000 2022-04-13 0.005 2022-01-20
19 0.001 2022-04-13 0.002 2022-01-20
20 0.002 2022-04-13 0.011 2022-01-20
21 0.001 2022-04-13 0.003 2022-01-20
22 0.002 2022-04-13 0.015 2022-01-20
23 0.000 2022-04-13 0.003 2022-01-20
24 0.002 2022-04-13 0.011 2022-01-20
25 0.000 2022-04-13 0.004 2022-01-20
26 0.003 2022-04-13 0.006 2022-01-20
27 0.003 2022-04-13 0.004 2022-01-20
28 0.001 2022-05-11 0.002 2022-02-11
29 0.004 2022-05-11 0.000 2022-02-11
30 0.001 2022-05-11 0.001 2022-02-11
31 0.000 2022-05-11 0.001 2022-02-11
32 0.000 2022-05-11 0.000 2022-02-11
33 0.002 2022-05-11 0.000 2022-02-11
34 0.004 2022-05-11 0.001 2022-02-11
35 0.001 2022-05-11 0.002 2022-02-11
36 0.001 2022-05-11 0.001 2022-02-11
37 0.010 2022-05-11 0.008 2022-02-11




Crow Butte Resources

Wellhouse Radon Daughters Summary C.Yada
2022 2nd Qtr. 2022 1st Qtr.
Working Level Date Working Level Date

WH# Concentration Concentration
38 0.015 2022-05-11 0.007 2022-02-11
39 0.004 2022-05-11 0.003 2022-02-11
40 0.004 2022-05-11 0.004 2022-02-11
41 0.002 2022-05-11 0.001 2022-02-11
42 0.004 2022-05-11 0.004 2022-02-11
43 0.001 2022-05-11 0.002 2022-02-11
44 0.001 2022-05-11 0.001 2022-02-11
45 0.001 2022-05-11 0.000 2022-02-11
46 0.000 2022-05-11 0.001 2022-02-11
46A 0.000 2022-05-11 0.001 2022-02-11
47 0.001 2022-05-11 0.001 2022-02-11
47A 0.001 2022-05-11 0.001 2022-02-11
48 0.006 2022-05-11 0.001 2022-02-10
49 0.049 2022-05-11 0.022 2022-02-10
50 0.002 2022-05-11 0.005 2022-02-10
51 0.004 2022-06-22 0.002 2022-03-15
52 0.002 2022-06-22 0.002 2022-03-15
53 0.002 2022-06-22 0.001 2022-03-15
54 0.001 2022-06-22 0.002 2022-03-15
55 0.001 2022-06-22 0.003 2022-03-15
56 0.002 2022-06-22 0.004 2022-03-15
57 0.001 2022-06-22 0.002 2022-03-15
60 0.001 2022-06-22 0.001 2022-03-15
61 0.002 2022-06-22 0.002 2022-03-15
62 0.001 2022-06-22 0.001 2022-03-15
63 0.001 2022-06-22 0.001 2022-03-15
64 0.000 2022-06-22 0.002 2022-03-15
DDW-1 0.003 2022-06-22 0.001 2022-03-15
DDW-2 0.001 2022-06-22 0.001 2022-03-15




Appendix I
Environmental Air Monitoring Results

First and Second Quarter, 2022



Air
Monitoring
Starion No.

Gross Count
AM-1 46.0
AM-2 <21
AM-3 240
AM-4 41.0
AM-5 23.0
AM-6A 20.0
AM-6B 23.0
AM-6C <21
AM-6D 20.0
AM-6E 23.0
AM-6F 430
AM-8 28.0
AM-9A 28.0
AM-9B 21.0
AM-9C 37.0
AM-9D 28.0
AM-9E <21
AM-OF 26.0

LLD (x 107 pCi'ml)

Effluent Concentration Limit, 10 CFE 20 App B Column 2:

Average Radon
Concentration

(x 10 pCi'ml)

024
<11
0.14
022
0.14
0.11
0.14
<11
0.11
0.14
024
0.16
0.16
0.11
022
0.16

0.14

Track Etch Cup Ambient Radon Concentrations

Accuracy
(x 10 pCi/'ml)

0.04
0.03
0.03
0.03
0.02
0.03
0.02
0.03
0.04
0.03
0.03
0.02
0.04
0.03

0.03

Period: December 31,2021 to July 1,2022

Percent Effluent
Concentration

2.4%
1.4%

T 0

i D

1.4%
1.1%
1.4%
1.1%
1.4%
2.4%
1.6%
1.6%
1.1%

T 0

iy | ]
1.6%

1.4%

0.2
1



%WWI Pace Analytical

1673 Terra Avenue Sherdan, WY 82801

ph: (307) 672-8845

Air Filter Summary Report

Client: Cameco Resources, Crow Butte Operation

Client Sampler ID: AM-1

Lab ID: $2204204-001
Sampled 12/31/21-4/1/22 (2022 1st Qtr)

Sample Air Volume: 6506250 Liters

Result Precision + Result Precision + 10 CFR Pt 20 Effivent % Effluent
Analyte pCifilter pCiffilter pCi/mil pCiml L Effluent Limit Class Conc.
Lead 210 B&.4 6.5 1.4E-14 1.0E-15 2E-15 6 E-13 Day 23
Radium 226 0.3 0.1 5.3E-17 1.5E-17 1E-16 9E-13 Week 0.0059
Thorium 230 0.16 0.1 0.0E+0 1.5E-17 1E-16 3E-14 Year 0
Uranium 0.2 2.9E-17 1E-16 9E-14 Year 0.032
Client Sampler ID: AM-2
Lab ID: S2204204-002 Sample Air Volume: 6240093 Liters
Sampled 12/31/21-4/1/22 (2022 1st Qtr)
Result Precision + Result Precision + 10 CFR Pt 20 Effiuent % Effluent
Analyte pCifilter pCifilter uCi/ml HCiml EL Effluent Limit Class Conc.
Lead 210 66.9 57 1.1E-14 9.1E-16 2E-15 6 E-13 Day 18
Radium 226 0.22 0.1 3.TE17 1.6E-17 1E-16 9E-13 Week 0.0041
Thorium 230 0.28 0.2 4 5E-17 3.2E17 1E-16 3 E-14 Year 0.15
Uranium 0.3 4.2E-17 1E-16 9 E-14 Year 0.047
Client Sampler ID: AM-3
Lab ID: S2204204-003 Sample Air Volume: 6513828 Liters
Sampled 12/31/21-4/1/22 (2022 1st Qtr)
Result Precision £ Result Precision 10 CFR Pt 20 Effluent % Effluent
Analyte pCiffilter pCiffilter pCifmi HCi/ml FL Effluent Limit Class Conc.
Lead 210 69.2 6.8 1.1E-14 1.0E-15 2E-15 6 E-13 Day 1.8
Radium 226 0.28 0.1 4 4E-17 1.5E-17 1E-16 9E-13 Week 0.0049
Thorium 230 0.26 0.2 4 1E-17 3.1E-17 1E-16 JE-14 Year 0.14
Uranium 0.3 4 917 1E-16 9 E-14 Year 0.054
Client Sampler ID: AM-4
Lab ID: £2204204-004 Snmpla Air Volume: 6497791 Liters
Sampled 12/31/21-4/1/22 (2022 1st Qtr)
Result Precision + Result Precision + 10 CFR Pt 20 Effluent % Effluent
Analyte pCiffilter pCiffilter pCifmi HCi/ml FL Effluent Limit Class Conc.
Lead 210 49.0 53 7.5E-15 8.2E-16 2E-15 6 E-13 Day 1.2
Radium 226 0.3 0.1 4 9E-17 1.5E-17 1E-16 9E-13 Week 0.0054
Thorium 230 0.3 0.2 5.3E-17 3.1E-17 1E-16 3E-14 Year 0.18
Uranium 0.5 TAE-17 1E-16 9 E-14 Year 0.074



%A’Eﬁﬂﬁ?ﬁ' Pace Analytical

1673 Terra Avenue Sheridan, WY 82801

ph: (307} 672-8845

Air Filter Summary Report

Client: Cameco Resources, Crow Butte Operation

Client Sampler ID: AM-5

Lab ID: S2204204-005
Sampled 12/31/21-4/1/22 (2022 1st Qtr)

Sample Air Volume: 6515681 Liters

Result Precision Result Precision 10 CFR Pt 20 Effluent % Effluent
Analyte pCiffilter pCiffilter pCi/mil HCi/mil RL Effluent Limit Class Conc.
Lead 210 86.2 6.4 1.3E-14 9.8E-16 2E-15 6 E-13 Day 22
Radium 226 0.22 01 3.5E-17 1.5E-17 1E-16 9E-13 Week 0.0039
Thorium 230 0.19 0.2 0.0E+0 JAEAT 1E-16 3E-14 Year 0
Uranium 0.3 4 6E-17 1E-16 9E-14 Year 0.051
Client Sampler ID: AM-6
Lab ID: $2204204-006 Sample Air Volume: 6510733 Liters
Sampled 12/31/21-4/1/22 (2022 1st Qtr)
Result Precision Result Precision 10 CFR Pt 20 Effluent % Effluent
Analyte pCiffilter pCiffilter uCiimil pCiml RL Effluent Limit Class Cone.
Lead 210 a1.4 7.2 1.4E-14 1.1E-15 2E-15 6 E-13 Day 23
Radium 226 16 0.3 24E-16 4 6E-17 1E-16 9 E-13 Week o.027
Thorium 230 0.11 0.1 0.0E+0 1.5E-17 1E-16 3E-14 Year 0
Uranium 0.2 31EA1T 1E-16 9 E-14 Year 0.034
Client Sampler ID: AM-8
Sampled 12/31/21-4/1/22 (2022 1st Qtr)
Result Precision Result Precision 10 CFR Pt 20 Effluent % Effluent
Analyte pCiffilter pCiffilter puCifmi HCi/ml RL Effluent Limit Class Conc.
Lead 210 89.5 6.3 1.4E-14 9.7E-16 2E-15 6 E-13 Day 23
Radium 226 1.2 0.2 1.8E-16 JAET 1E-16 9E-13 Week 0.020
Thorium 230 0.24 0.2 3.8E-17 3AE-1T 1E-16 3E-14 Year 013
Uranium 0.3 4 AE-17 1E-16 9 E-14 Year 0.049
Client Sampler ID: AM-9
Lab ID: 52204204-008 Sample Air Volume: 6423229 Liters
Sampled 12/31/21-4/1/22 (2022 1st Qtr)
Result Precision Result Precision 10 CFR Pt 20 Effiuent % Effluent
Analyte pCiffilter pCiffilter uCifmi pCi/mil EL Effluent Limit Class Conc.
Lead 210 66.2 4.9 1.0E-14 7.6E-16 2E-15 6E-13 Day 1.7
Radium 226 20 0.3 3.0E-16 4. TE-1T7 1E-16 9E-13 Week 0.033
Thorium 230 0.06 0.1 0.0E+0 1.6E-17 1E-16 3E-14 Year 0
Uranium 0.3 4 5E-17 1E-16 9E-14 Year 0.050

Effluent Limits are from 10 CFR Part 20 Appendix B Table 2

MD - Mot Detected at the Reporting Lirmit



%Wﬁm; Pace Analytical

1673 Terra Avenue Sheridan, WY 82801

ph: (307) 672-B545

Air Filter Summary Report

Client: Cameco Resources, Crow Butte Operation

Client Sampler ID: AM-1

Lab ID: $2207072-001
Sampled 4/1/22-TM/22 (2022 2nd Qtr)

Sample Air Volume: 6278631 Liters

Result Precision Result Precision £ 10 CFR Pt 20 Effluent % Effluent
Analyte pCiffilter pCiffilter pCifml WCifmil RL Effluent Limit Class Conc.
Lead 210 67.1 4.7 1.1E-14 7.5E-16 2E-15 6E-13 Day 18
Radium 226 0.4 0.1 6.4E-17 1.6E-17 1E-16 9E-13 Week 0.0071
Thorium 230 0.22 0.2 3.B6E-1T 3.2E-1T 1E-16 JE-14 Year 012
Uranium 0.4 6.4E-17 1E-16 9E-14 Year 0.071
Client Sampler ID: AM-2
Lab ID: S2207072-002 Sample Air Volume: 10948574 Liters
Sampled 4/1/22-7/1/22 (2022 2nd Qtr)
Result Precision £ Result Precision £ 10 CFR Pt 20 Effiuent % Effluent
Analyte pCifilter pCiffilter uCi/mil pCifmil EL Effluent Limit Class Conc.
Lead 210 B7.3 4.7 6.2E-15 4.3E-16 2E-15 6 E-13 Day 1.0
Radium 226 0.4 0.1 4.0E-17 9.1E-18 1E-16 9E-13 Week 0.0044
Thorium 230 0.22 0.2 21AE-17 1.8E-17 1E-16 3E-14 Year 0.070
Uranium 0.6 5.2E-17 1E-16 9 E-14 Year 0.058
Client Sampler ID: AM-3
Lab ID: £2207072-003 Eampla Air Volume: 8398237 Liters
Sampled 4/1/22-TM1/22 (2022 2nd Qtr)
Result Precision Result Precision 10 CFR Pt 20 Effluent % Effluent
Analyte pCifilter pCifilter uCi/ml HCiml EL Effluent Limit Class Conc.
Lead 210 64.4 55 1.0E-14 8.6E-16 2E-15 6 E-13 Day 1.7
Radium 226 04 0.1 5.TE-17 1.6E-17 1E-16 9E-13 Week 0.0063
Thorium 230 0.08 01 0.0E+0 1.6E-17 1E-16 JE-14 Year 0
Uranium 0.6 8.7TE-17 1E-16 9 E-14 Year 0.097
Client Sampler ID: AM-4
Sampled 4/1/22-7/1/22 (2022 Znd Qtr)
Result Precision £ Result Precision £ 10 CFR Pt 20 Effiuent % Effluent
Analyte pCiffilter pCiffilter pCifml HCi/ml RL Effluent Limit Class Conc.
Lead 210 59.6 52 9.3E-15 8.1E-16 2E-15 6 E-13 Day 16
Radium 226 0.4 01 5.9E-17 1.6E-17 1E-16 9E-13 Week 0.0066
Thorium 230 0.13 01 0.0E+0 1.6E-17 1E-16 JE-14 Year 0
Uranium 0.5 8.2E-17 1E-16 9 E-14 Year 0.091



%Wﬁm; Pace Analytical

1673 Terra Avenue Sheridan, WY 82801 ph: (307) 672-8945

Air Filter Summary Report

Client: Cameco Resources, Crow Butte Operation

Client Sampler ID: AM-5

Lab ID: S2207072-005 Eampla Air Volume: 6394349 Liters
Sampled 4/M1/22-TM/22 (2022 2Znd Qtr)
Result Precision £ Result Precision £ 10 CFR Pt 20 Effluent % Effluent

Analyte pCiffilter pCiffilter uCifml HCHml RL Effluent Limit Class Conc.
Lead 210 B0.1 6.3 1.3E-14 9.9E-16 2E-15 6E-13 Day 22
Radium 226 0.4 0.1 6.0E-17 1.6E-17 1E-16 9E-13 Week 0.0067
Thorium 230 0.07 0.1 0.0E+0 1.6E-17 1E-16 3E-14 Year 0
Uranium 0.6 8.7TE-17 1E-16 9 E-14 Year 0.097

Client Sampler ID: AM-6

Lab ID: S2207072-006 Sample Air Volume: 5931072 Liters
Sampled 4/1/22-7/1/22 (2022 2nd Qtr)
Result Precision £ Result Precision £ 10 CFR Pt 20 Effiuent % Effluent

Analyte pCiffilter pCiffilter uCifml HCI/m EL Effluent Limit Class Conc.
Lead 210 70.5 51 1.2E-14 8.6E-16 2E-15 6E-13 Day 20
Radium 226 04 01 TA1AE-17 1.7E-17 1E-16 9E-13 Week 0.0079
Thorium 230 0.17 01 0.0E+0 1.7E-17 1E-16 3E-14 Year 0
Uranium 0.5 T.7TE-17 1E-16 9 E-14 Year 0.086

Client Sampler ID: AM-8

Lab ID: S2207072-007 Sample Air Volume: 6492373 Liters
Sampled 4/1/22-7/1/22 (2022 Znd Qtr)
Result Precision £ Result Precision £ 10 CFR Pt 20 Effluent % Effluent

Analyte pCiffilter pCiffilter pCifml HCi/ml RL Effluent Limit Class Conc.
Lead 210 63.1 4.6 9.7E-15 7.1E-16 2E-15 6 E-13 Day 16
Radium 226 0.4 01 6.7E-17 1.5E-17 1E-16 9E-13 Week 0.0074
Thorium 230 0.21 0.2 3 4E-17 3AE-1T 1E-16 JE-14 Year 0.1
Uranium 0.6 8.7E-17 1E-16 9 E-14 Year 0.097

Client Sampler ID: AM-9

Lab ID: S2207072-008 Sample Air Volume: 6098336 Liters
Sampled 4/1/22-7/1/22 (2022 Znd Qtr)

Result Precision £ Result Precision £ 10 CFR Pt 20 Effluent % Effluent
Analyte pCiffilter pCiffilter pCifml HCi/ml RL Effluent Limit Class Conc.
Lead 210 56.8 4.7 9.3E-15 7.7E-16 2E-15 6 E-13 Day 16
Radium 226 0.6 0.2 1.0E-16 3.3E-17 1E-16 9E-13 Week 0.011
Thorium 230 0.3 0.2 5.7E-17 3.3E-17 1E-16 3E-14 Year 0.19

Uranium 0.5 8.YE-17 1E-16 9 E-14 Year 0.097
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Appendix J
Environmental OSL Monitoring Results

First and Second Quarter, 2022



Crow Butte Resources
Crow Butte Uranium Project
Perimeter Air Monitoring Stations

Gamma Exposure Results

Exposure of Dosimeter
- Net Cumulative Totals
. (mrems ambient dose
Location .
equivalent)
Calendar
Gross Net Year to Date | Permanent
Quarter
1/1/2022 to 3/31/2022
Transient B 0.0 Ql 2002 _
Control
Deploy Control 15 0.0 -- -- --
AM-1 31.1 16.1 16.1 16.1 517.4
AM-2 314 16.5 16.5 16.5 545.8
AM-3 333 18.3 18.3 184 608.1
AM-4 29.0 14.0 14.0 14.0 474.9
AM-5 30.3 15.3 15.3 15.3 594.9
AM-6 29.1 14.1 14.1 14.1 541.5
AM-8 31.6 16.6 16.6 16.6 671.8
AM-9 31.7 16.7 - - -

mrem — millirems

AM-1 air sampling locations

Minimum Detectable Dose = 0.1 mrems ambient dose equivalent




Crow Butte Resources
Crow Butte Uranium Project
Perimeter Air Monitoring Stations

Gamma Exposure Results

Exposure of Dosimeter
- Net Cumulative Totals
. (mrems ambient dose
Location .
equivalent)
Calendar
Gross Net Year to Date | Permanent
Quarter
4/1/2022 - 6/30/2022
Transient B 0.0 Q 2002 _
Control
Deploy Control 253 0.0 -- -- --
AM-1 35.9 10.6 10.6 26.7 528.0
AM-2 38.9 13.6 13.6 30.1 559.4
AM-3 38.6 13.3 13.3 31.6 621.5
AM-4 36.8 11.6 11.6 25.6 486.4
AM-5 39.5 14.2 14.2 29.5 609.0
AM-6 37.5 12.2 12.2 26.3 553.7
AM-8 40.0 14.7 14.7 313 686.5
AM-9 40.1 14.9 - - -

mrem — millirems
AM-1 air sampling locations

Minimum Detectable Dose = 0.1 mrems ambient dose equivalent




Appendix K
Radonova Radon Monitoring Results, Raw Data

First and Second Quarter, 2022
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Crow Butte Resources
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tami_dyeri@cameco.com

RADON MONITORING REPORT

Description of the measurement

The measurement was performed with a closed high-sensitivity alpha-track

detector.

The detector|s) arrived to Radonova Laboratories 07/13/2023

They were measured 07 /182022

Property data and address

MEASURE SITE ADDRESS
Crow Butte Resources
86 Crow Butte Rd
Crowford NE 69335

BUILDING D

Test doto hove been given by Tami

TRANSIT DETECTOR 1: TRANSIT DETECTOR 2: TRANSIT DETECTOR 3:

495290 {14 ¢ 16 pCi*days/l] 19249315+ 16 pCi*doys/Y] 593335 (12 2 16 pCi*days/)

Test results

DETECTOR MEASUREMENT PERIOD DESCRIPTION / LOCATION LOCATION TYPE RADON RESULT
414032-3 (Rapidos®| 12/31/2021 — 07/01,/2022 Wellhouse 3 Inside n-door 14 %0:35 pCifL
732082-3 [Ropidos*| 12/31/2021 - 07/01/2022 Welthouse 3 Outside Dut-doar 0.14 = 0.09 pCifL
769013-4 [Rapidos®| 13/31/2021 ~ 07 01,2022 Wellhouse & inside In-door 3.9 +0:60 pCifL
561456-5 [Ropidos®| 12/31/2021 - 07/01/2022 Welthouse & Outsige Ohurt-door 0.22 £0.09 pli/fL
954828-0 [Ropidas # 12/31/2021 = 07/01/2022 Welthouse 8 inside in-door 35.0 £ 6.3 pCi/L
150965-2 (Ropidos ®| 12/31/2021 - D7/01/2022 Welthouse 8 Outside Out-doar 038+ 0.11 plifL
183451-2 [Ropidas ) 12/31/2021 = 0O7/01/2022 Welthouse 16 tnside In-door 2.6+ 0:41 pCifL
§05797-8 [Ropidos ®) 12/31/2021 - 07/01/2022 Welthouse 16 Outside Out-doar 0.19+ 0.09 pCi/L
471256-8 [Ropidas ®| 12/31/2021 - 07012022 Wellhouse 22 Insige in-door 5.2+ 0.79 pCijfL

Comment to the results

Tryggve REnnguist |Electronically signed)

Signatwre Redonova Laboratories Labocatorny Measurement Spedialist
Thes repart may andy be reproduced infull, unless issuing labaratary has given pror srten approsal.

DISCLAIMER

Radonowa inc. msies na wasrarty of any kind, sxpres or mplied, as regard o the wse, opeabon aranalysis of any Radonosa inc. monitor: Radonows

inc. specifically disciaims impied warranties of merchantability and fitnew for a particular purpose. Radonoua Inc. & not responsible for any damage,

ncluding consequentisl damages, to persons or property resulting from the wee of the morsor or the resulting data

RADOMNOWA INC.

1 EAST 22nd STREET, SUITE 200
LOMBARD, IL 60143

331.E14.2200, help@radonoya.com
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MfA

BY

Crow Butte Resources

REPORT RECEIVER|S)
tami_dyer@cameco.com

RADON MONITORING REPORT

Description of the measurement

The measurement was performed with a closed high-sensitivity alpha-track

Property data and address

MEASURE SITE ADDRESS

detector. Crow Butte Resources
6 Crow Butte Rd
The detector{s) arrived to Radonowva Laboratories 07/13/2022. Crowford NE 69339

They were measured 07 /18/2022
BLILDING ID

Test doto howve been given by Tami
DETECTOR MEASUREMENT PERIOD DESCRIPTION / LOCATION LOCATION TYPE RADOM RESULT
288326-2 [Rapidos®| 12/31,/2021 - 07 /0172022 Welthouse 22 Dutside Ourt-dioar 0.22 £ 0.09 pCifL
36704 7-8 [Ropidos®| 12/31/2021 = 07 /0172022 Welthouse 40 Inside in-door 6.1 #0.92 pCifL
187470-0 [Ropidos®| 12/31/2021 = 07 /0172022 Wellhouse 40 Outside in-door 0:24 £ 0.08 pGifL
689242-6 [Ropidos®| 12/31/2021 = 07 /012022 Wellthouse 474 Inside in-door 0.62 £ 0.14 pCifL
554124-8 [Rapidos®] 12/31/2021 - 07/01/2022 Wellthouse 47A Outside Out-door 0.14 £ 0.08 pCifL
109620-5 [Ropidos®| 12/31/2021 - 07 /0172022 Wellthouse 54 Inside In-door 14 +0.25pCifL
S04032-0 [Rapidos®] 12/31/2021 - 07/01/2022 Wellthouse 54 Outside Out-door 0.16 £ 0.08 pCifL
389265-0 [Ropidos*®] 12/31/2021 - 07/01/2022 Welthouse &0 Inside in-doar 070 £ 0.14 pCifL
138456-9 [Ropidos®) 12/31/2021 - 07 /0172022 Welthouse 50 Outside Ot-door <0.11 pCifL
G657890-0 {Ropidos®| 12/31,/2021 - 07 /01,2022 AlA-1 Out-door 024 £ 0.09 pCifL
351470-0 [Ropidos®| 12/31/2021 = 07 /0172022 AM-2 Out-door <0.11 pCifL

Comment to the results

Tryggve Rinngvist [Electronically signed)

SiEMH wre Redonowva Laboratories L.al:mra-.ar-,- Measurement Specialist
This repart may andy be repeodocsd in full, unless issuing abaratary has gren prar wrtten approsal

DISCLAIMER
Radonow Inc. maies ndg wammanty of any kind, express or implied, as regard 1o the wse, operation or analysis of any Radonosa Inc. monitor. Radonowa
inc. specifically disclaims impled warranties of merchantability and fitness for a partcuar purpose. Radonoua Inc. & nat responsible for amy damage,

il uding consequential damages, to persons or property resuiting from the wse of the monitor ar the resulting data.
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REPORT PAGE
R

REPORT DATE
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PRINT DATE
07 /2042022

OWN 1D

MfA

BY

Crow Butte Resources

REPORT RECEIVERS)

tami_dyer@cameco.com

RADON MONITORING REPORT

Property data and address

Description of the measurement

The measurement was performed with a clesed high-sensitivity alpha-track

MEASURE SITE ADDRESS

detector. Crow Butte Resources
86 Crow Butte Rd
The detector{s] arrivied to Radenova Laboratories 071372022 Crowford NE 69339

They were measured 07 /182022
BLILDING D

Test doto hawe been given by Tomi
DETECTOR MEASUREMENT PERIOD DESCRIPTION / LOCATION LOCATION TYPE RADOM RESULT
MEEIQ—EfRapHas‘} 12/31/2021 = 07/01/2022 AM-3 Out-doar 014 £ 0.06 pCifL
228590-6 [Ropidos®) 12/31/2021 = 07 /0172022 Ald-4 Out-door 0:22 = 0.09 pCifL
767443-5 [Rapidos®| 12/31/2021 - 0701 /2022 AM-5 Out-doar 0.14 £0.08 pCifL
136172-4 [Ropidos®| 12/31/2021 < 07 /0172022 AM-Ba Ourt-dloar 0:11 £ 0.09 pCifL
160315-8 [Rapidas®] 12/31/30231 < 07/01/2023 AN-Bb Owrt-doar 0:14 +0.09 pCifL
505752-6 [Ropidos®| 12/31/2021 =07 /01/2022 AM-6c Ourt-door < 0.11 pCifL
9559394 [Rapidas®) 12/31/30231 < 07/01/2023 AN-6d Owrt-doar 01+ 0,09 pCifL
1557386 [Rapidos™| 12/33/2021 — 07 /01/2022 AM-Ge Out-door 0.14 £ 0.09 pCifL
977090-0 [Ropidos®| 12/31/3021 = 07 /0172022 AM-E Ohert-dioar 0.24 +0.09 pCifL
542744-8 [Ropidas®) 12/33/3031 — 07 /01,2023 AM-8 Ot-doar 016 # 0.09 pCifL
6779547 [Ropidos®| 12/38/2021 = 07 /0172022 Al-90 Qert-door 0.16 % 0.09 pCifL

LFS_Eh_D0d_ REPORT _v220628: 1 ppod

Comment to the results

Tryggve Ronngvist [Electronically signed)

Signatwre Redonova Laboratorres Laboratory Measurement Specialist

Thix report may andy be reproducesd in full, uniess iscwng laboratory has gven pror wrtten approval.

DISCLAIMER

Radonow Inc. msies na wananty of any kind, express or mphed, 25 regard 1o the wse, opsration or analysis of any Radonosa Inc. monibor. Radonowa

Inc. specifically disclaims smpied warranties of merchangability and fitness for a partou ar purpose. Radonoa Inc. & nat responsible for amy damage,

mc|uding cormsequential damages, to penons o property resutting from the wee of the morstor ar the resulting data
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LOMBARD, IL 60148
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072042022

PRINT DATE
07 2042022

OWWN ID

MfA

BY

Crow Butte Resources

REPORT RECEIVER{S)
tami_dyer@cameco.com

RADON MONITORING REPORT

Radonowa inc. msies na wasrarty of any kind, sxpres or mplied, as regard o the wse, opeabon aranalysis of any Radonosa inc. monitor: Radonows

inc. specifically disciaims impied warranties of merchantability and fitnew for a particular purpose. Radonoua Inc. & not responsible for any damage,

1 EAST 22nd STREET, SUITE 200
LOMBARD, IL 60143
331.E14.2200, help@radonoya.com

Description of the measurement Property data and address
The measurement was performed with a closed high-sensitivity alpha-track MEASURE SITE ADDRESS
detectar. Crow Butte Resources
86 Crow Butte Rd
The detectons] arrived to Radonova Laboratories 071372022 Crowford NE 69339
They were measured 07 /182022
BUILDING D
Test dota haove been given By Tami
DETECTOR MEASUREMENT PERIOD DESCRIPTION / LOCATION LOCATION TYPE RADON RESULT
970122-8 [Ropidos®) 12/31/2021 - 07/01/2022  AM-9b Ort-door 0.11 +0.09 pCifL
311072-3 [Rapides®] 12/31/2021 - 07/01/2022  AM-Sc Out-doar 0.22 +0.09 pCif/L
525485-9 [Repidos®] 12/31/2021 - 07/01/2022  AM-5d Out-door .16+ 0,09 pCifL
290566-9 [Ropidos®] 12/31/2021 - 07/01/2022  AM-Be Out-doar < (.11 pCifL
2943451 [Rapidos®] 12/31/9021 - 070142022 AM-SF Outidoar 0,14 £0.09 pCijL
499305-0 [Ropidas®) 12/31/2021 - 07/01/2022  Hallway by Office & In-daor 043 +0.11 pGifL
197114:2 [Ragidos®] 12/31/3021 - 07/01/2022  Lunchroom in-dagr 0,45 £0.11 pCijL
6215784 [Rapidas® 1373142001 = 07/01/2022  HPT- Loh in-doar 0.51 £ 0.11 pCifL
651345-3 [Ragidas ™) 12/31/3071 - OF/01/3022 Lk In-door 043 £ 0,14 pCifL
95894 7-4 [Ropidos®) 12/31/2021 - 07/01/2022 Shoker Room Blower in-door 5.2 £0.76 pCifL
283092-5 [Ropidos®] 12/31/2021 ~07/01/2027  Bax Fon Behind Acid Scrubber in-door 1.5+ 0.25 pCifL
Comment to the results
=
&
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§ Tryggve REnnguist |Electronically signed) -I-:p - .;;.f
(a] ’ it ; iy
:' Signatwre Radonova Laboratories Laboratorny Measurement Specialist e
§ Thes repart may andy be reproduced infull, unless issuing labaratary has given pror srten approsal. ....-.:'". 5
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2
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ncluding consequentisl damages, to persons or property resulting from the wee of the morsor or the resulting data



REPORT NUMBER

BOEATIT:1

The ghobodl leaders in rodon mecsurement REPORT PAGE
Sof b

REPORT DATE
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PRINT DATE
072042022

OWN I
MA

BY
Crow Butte Resources

REPORT RECEIVER(S)
tami_dyer@cameco.com

RADON MONITORING REPORT

Property data and address

Description of the measurement
The measurement was performed with a closed high-sensitivity alpha-track

MEASURE SITE ADDRESS

detector. Crow Butte Resources
86 Crow Butte Rd
The detector|s] arrived to Radonowa Laboratories 07/13/2022. Crowford NE 69339

They were measured 07182022,
BUILDING D

Test doto have been given by Tami
DETECTOR MEASUREMENT PERIOD DESCRIPTION / LOCATION LOCATION TYPE RADON RESULT
244345-5 [Rapidos®] 12/31/2021 - 07/01/2022 PWT (eost] Box Fan In-door 15.7 + 2.9 pCifL
158563-5 [Rapidos®) 12/31/2021 - 07/01/2022 PWT (west] Box Fon In-doar 4.9 £0.73 pCi/L
388819-5 [Raopidos®| 12/31/2021 - 07 /0172022 PWT Stock In-door 4.9 £10.73 pCifL
284404-1 [Ropidos®| 12/31/2021 - 07/01/2022 Injection Filters (plant) in-door 5.1 #0.68 pCi/L
8240889 [Rapidos®] 12/31/2021 - 07 /01/2022 Blower Pipe Between Inj In-door 5.1 +0.76 pCi/L
661818-5 (Rapidos®| 12/31/2021 - 07/01/2022 Control Room In-door DNR
742195-1 [Rapidos®] 12/31/2021 - 07/01/2022 RO, Building North In-door 0.95 £ 0.14 pCifL
274531-3 [Rapidos®) 12/31/2021 - 07/01/2022 R.C. Building South In-doar 1.6+ 0.25 pCifL

Comment to the results

Tryggve Rénngvist [Electronically signed)

Signature Redonova Laboratories Laboratory Measurement Spedialist
Thiss repart may anly be reproduced in full, unl ess issuing aboratory has grven pror wntten approwal.

DISCLAIMER
Radonowe Inc. makes na wanmanty of any kind, express or mplied, as regard to the wse, aperaton or analysis of any Radonosa Inc. monitor. Radonowa
inc. specifically disclaims implhed warranties of merchantability and fitness for a particuar purpose. Radonoua Inc. & not responsible for any damage,

ricluding corsequential damages, to persons or property resuiting from the wse af the montor or the resulting data.
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