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May 18,2017

Mr. Scott Anderson, Director D RC_ —-Z Ol 7.- 003 686
Utah Department of Environmental Quality

Division of Waste Management and Radiation Control

195 North 1950 West

Salt Lake City, UT 84114

Re: Radioactive Materials License UT0900480, Update to Air Monitoring Section of
Compliance Monitoring Plan.

Dear Mr. Anderson:

In a letter dated November 29, 2016, the Division of Waste Management and Radiation Control
identified that an Air Monitoring Program was to be updated for Exhibit B.3 of the Radioactive
Materials License Renewal Application for Shootaring Canyon Uranium Mill submitted on June
30, 2016. With this letter, Anfield Resources, Inc. is submitting the updated Air Monitoring
Program to be inserted into Exhibit B.3, Compliance Monitoring Plan.

I certify under penalty of law that this document and all attachments were prepared under my
direct supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the persons who
manage the system, or those persons directly responsible for gathering the information, the
information submitted is, to the best of my knowledge and belief, true, accurate, and complete. 1
am aware that there are significant penalties for submitting false information, including the
possibility of fine and imprisonment for knowing violation.

Should you have any questions regarding this matter, please contact me at (416) 827-8064 or e-
mail at cdias@anfieldresources.com.

Corey Di
Chief Exet¢litive Officer
Anfield Resources Holding Corp.
Shootaring Canyon Mill

v

cc: Phil Goble (UDEQ\DRC)
Mill file

Anfleld Resources, Inc.
3346 West Guadalupe Road
Apache Junction, AZ 85120

wwav Anfieldresources com
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3.43 Air Sampler Calibration and Maintenance

3.43.1 Regulatory Basis

Air Sampler calibration will be conducted in accordance with instrument instruction manuals (SOP EP-4).
3.4.3.2 Monitoring

Verification of calibration, using manufacturer- supplied equipment, should be performed prior to initial

use, annually, after major maintenance involving internal parts, and when there is a suspicion of
erroneous readings as outlined in SOP EP-4. Calibration adjustment should occur when the deviation

Shootaring Canyon Compliance Monitoring Plan 21
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identified during calibration verification is outside manufacturer’s specifications. Preventive maintenance
will be performed as recommended by the manufacturer.

3.4.5 Environmental Particulates

3.4.5.1 Regulatory Basis

Air particulate monitoring will be conducted in accordance with NRC Regulatory Guide 4.14 (NRC,
1980b). All the environmental air particulate monitoring sites at the Shootaring Canyon Uranium Mill
site are accessible throughout the year, are served by electric power or solar power with batteries for
continuous power supply, and meet the following criteria for air particulate monitoring site locations as
specified NRC Regulatory Guide 4.14 (NRC, 1980b):

1. Locations at or near the site boundaries and sectors that have the highest predicted concentrations
of airborne particulates,

2. At the nearest residence(s),

3. Background location(s).

3.4.5.2 Monitoring Sites

Selection of air monitoring station locations was based on the operational air monitoring criteria set forth
in NRC Reg. Guide 4.14 (NRC, 1980b). Three monitoring stations (Figure 3-1) were selected near the
site boundaries (AP-10, AP-11 and AP-12), a fourth location was selected as a background location to the
northwest (AP-13), and a fifth location (AP-14) was selected at the nearest residence located to the south
near Ticaboo, Utah. Predominant wind direction is to the south-southwest (Figure 3-2) and, therefore, the
Ticaboo residential location, AP-14, would be predicted to have the highest potential exposure

concentration.

Shootaring Canyon Compliance Monitoring Plan 22
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3.4.5.3 Air Sampling Equipment

Five air samplers will be used to collect air particulate samples (Figure 3-1). The samplers will be the
F&J Elite Digital Light (EDL) air sampler or equivalent. These samplers have a typical operating flow
range of 20-170 standard liters per minute (SLPM) or 0.7 to 6 standard cubic feet per minute (SCFM).
The samplers are anticipated to run at approximately 30 liters per minute (LPM) which is equivalent to
approximately 3 million liters per quarter. The filters will be 47 mm filters. The EDL sampler or
equivalent will have a data storage device that provides a continuous time-stamped record of flow rate

and filter pressure drop.

The air samplers will be protected by a weather house with a fan, thermostat, and protective screen

(Figure 3-3). The intake will be approximately six feet from the ground.

3.45.4 Monitoring

The five air samplers will run continuously with weekly filter changes (or as required by dust loading).
Filters will be provided to a certified laboratory for analyses. Filter papers collected weekly will be
accumulated for 13 weeks and then sent as a quarterly composite to the laboratory for digestion and
analyses for natural uranium, thorium-230, radium-226, and lead-210. Minimum detectable
concentrations will be reported at or below NRC Reg. Guide 4.14 limits as listed in Table 3-4. Minimum
detectable concentrations are specific to each individual sample and are based on sample volume/mass

and measurement time.

An Air Sampling Collection Form will be completed after each filter change (See Appendix A of SOP
EP-7). Flow rate and filter pressure data will be downloaded from the SD card during weekly filter
changes. The standard operating procedures for filter collection including SD card data handling are
outlined in SOP EP-7.

3.4.5.5 Quality Assurance

3.4.5.5.1 Calibration Verification Frequency

Verification of calibration of the air samplers will be conducted at least annually in accordance with SOP
EP-4.

3.4.5.5.1 Data precision and Accuracy Calculation

There are no collocated air samplers for measurement precision calculations (e.g., duplicates). A filter
blank will be used to assess accuracy. Handling of the filter blank and any corrective actions are outlined
in SOP EP-7.

Shootaring Canyon Compliance Monitoring Plan 23
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Table 3-4 Lower Limits of Detection for Air Particulate Samples

. Thorium-230 Radium-226 Lead-210
Natural Uranium
uCi/ml uCi/ml uCi/ml uCi/ml
Lower Limit of Detection 1x10"° 1x10"° 1x107' 2x107"

Shootaring Canyon Compliance Monitoring Plan
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Standard Operating Procedure EP-4
Air Sampler Calibration

1 PURPOSE

This procedure outlines the appropriate equipment and materials, methods, and recordkeeping requirements
for calibrating air samplers used at the Shootaring Mill site.

2 DEFINITIONS

Calibration — The process of measuring and documenting actual flow performance using known standards.

EDL — Elite Digital Light Air Sampler, Model DF-EDL-1 manufactured by F&J Specialty Products, Inc.

3 APPLICABILITY

This procedure applies to the EDL air samplers used at the Shootaring Mill site.

4 DISCUSSION

Air particulate samplers are used at the Shootaring Mill Site to sample the environmental monitoring
locations to evaluate potential airborne releases from milling operation. Accurate laboratory analysis
requires that the volume of sample collected be accurately known, which is ensured through the calibration
process.

Verification of calibration, using manufacturer- supplied equipment, should be performed prior to initial use,
annually, after major maintenance involving internal parts, and when there is a suspicion of erroneous
readings. Calibration adjustment should occur when the deviation identified during calibration verification is
outside of manufacturer’s specifications.

5 RESPONSIBILITY

The Corporate Radiation Safety Officer (CRSO) has the responsibility for:
1) Ensuring that the field staff assigned to calibrate the particulate samplers are properly trained.
2) Scheduling the calibration verification.

The Field Staff are responsible for:

1) Having all necessary materials and supplies prior to going to the assigned particulate air sampler
location to perform calibrations.

2) Verifying calibration of the air particulate samplers.

3) Ensuring equipment used for calibration and air samplers have appropriate maintenance.

4) Calibrating the particulate air samplers.

5) Generating the completed calibration forms and delivering the records for input and filing.

6) Reporting to the CRSO any inconsistencies or problems encountered with the calibration of the air
samplers.

Revision No. 11 5 05/18/2017
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6 EQUIPMENT AND MATERIALS

EDL air sampler

Digital Airflow Calibrator

Digital Flow Meter Calibration Verification Procedure Data Sheet
Calibration tag indicating date of most recent calibration

7 FREQUENCY

Annual calibration verification

After maintenance of the samplers

After repair of the digital flow meter

After a motor change

Suspicion of erroneous readings

Use of different filter media than original calibration

8 PROCEDURE

8.1 Air Sampler Calibration Verification

The calibration verification procedure involves the comparison of the flow value displayed on the digital flow
meter to the flow value displayed on the digital airflow calibrator.

Follow procedures outlined in Calibration Verification Instructions in Appendix A. If the deviation is greater
than manufacturer’s specifications as calculated on the Calibration Verification Procedure Data Sheet, the air
sampler should be calibrated using the procedure outlined in Section 9.2 or as directed by the CRSO.

The digital airflow calibration will be maintained per manufacturers specification.

8.2 Air Sampler Field Calibration

Field calibration should be utilized if the calibration verification procedure indicates that the instrument is out
of tolerance for flow values in the required operating range. The calibration adjustment procedure is used to
bring the DFM air samplers within tolerance for flow values in the required operating range.

Follow procedures outlined in Calibration Adjustment in Appendix C.

9 QUALITY ASSURANCE

Quality assurance will be maintained by executing this procedure in accordance with manufacturer
specifications.

10 RECORDS

Digital Flow Meter Calibration Verification Procedure Data Sheet
Calibration Form for DFM Air Samplers

Revision No. 11 6 05/18/2017
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11 REFERENCES

Standard operating procedure (SOP) EP-7, Air Particulate Sampling
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APPENDIX A
AIR SAMPLER CALIBRATION VERIFICATION PROCEDURE
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CALIBRATION VERIFICATION INSTRUCTIONS

General
The calibration of DF-EDL Series air samplers should be verified periodically. Good air monitoring
practice guidelines recommend a minimum of at least once per year calibration frequency.

A calibration-verification should be made immediately after each repair involving the Digital Flow
Meter, or the motor. Additionally, a calibration-verification should be performed at any time there is a
suspicion of erroneous readings or if a different filter media is utilized than that upon which the air
sampler was originally calibrated.

The calibration verification procedure involves the comparison of the flow value displayed on the
DFM to the flow value displayed on a reference calibrator. The filter media to be utilized during
sampling should also be utilized during the calibration process.

A flow calibration instrument having an accuracy of + 1.0% of full scale or better is recommended for
the calibration verification.

F&J Digital Venturi Calibrators having + 1.0% accuracy are recommended for the calibration
verification measurements.

The calibration verification procedure involves the comparison of the flow value displayed on the
Digital Flowmeter Air Samplers to the flow value displayed on the reference calibrator. The filter
media to be utilized during sampling should also be utilized during the calibration process.

F&J recommends the utilization of an F&J 1% accuracy Digital Airflow Calibrator as the reference
flow device for the DF-EDL series air samplers.

Connecting the calibrator to the Air Sampler:

To perform the calibration verification, adaptors are needed to interface the reference calibrator to the
air sampler inlet. For the DF-EDL Series Air Samplers, the adaptor is mounted to the particulate
section of the filter holder and onto the flow output of the calibrator, as illustrated below.

r’

Figure 4 Calibration

Note: Be sure to insert the proper filter media into the air sampler filter holder prior to
attaching the adaptor to the air sampler.

25





CALIBRATION INSTRUCTIONS

The adaptor secures to the air sampler with a quick connect fitting and to the calibrator with the
attached tubing. During the verification, the adaptor replaces the filter holder.

NOTE: Be sure to insert the proper filter media into the air sampler adaptor prior to attaching
the adaptor to the air sampler.

Performing the Calibration:

» Ensure the air sampler and the calibrator are on a level surface

» Ensure the Calibrator has warmed up at least 10 minutes

» Confirm the filter paper in the air sampler is the same filter paper to be utilized for the
sampling activity.

1. The Digital Flow Meter Low Volume Series Air Sampler indicates flow rate at a
reference T and P. The F&J Digital Calibrator also displays flow rate at a
reference temperature and pressure. Therefore, a direct comparison can be made
between them if the reference T and P are the same for the calibrator and the air
sampler.

2. Set the calibrator to display the same engineering units that the air sampler is
reading (CFM or LPM). Confirm that the filter paper is installed and that there
isn’t air leakage in the system.

3. Start the air sampler and adjust to sample at or near maximum flow. Allow the
flow to stabilize prior to documenting the comparison of flows. This
stabilization period may take three to four minutes. Allow both the calibrator
and the air sampler to operate approximately 10 minutes prior to commencing
step No. 4 below.

4. Compare the flow rate on the calibrator with the reading on the air sampler and
record this information on the calibration data sheet (the following page). It may
be necessary to average the readings over a 15-20 second period if there are
fluctuations in the flow rate value.

5. Repeat the same process for three other air sampler flow rates whose range is in
the area of interest for sampling. This step is not necessary if you always sample
at a specific flow rate.

6. Compute the deviations and the % deviations for each of the readings and record
on the calibration data sheet.

7. Sign and date the data sheet.
8. Investigate any unacceptable deviations between the calibrator and the air
sampler.

Note that air leakage is the most probable cause for large deviations between the
air sampler and the calibrator.
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Air Sampler Calibration Verification Procedure Data Sheet

Date: By: Sampling Station:
Temperature: Barometric Pressure:
Remarks:
0)) 2 Q) C))
Air Sampler Flow Calibrator Flow Deviation % Deviation Full Scale

NOTE: The reference temperature and pressure of the reference calibrator and the sampler should be the
same, otherwise one instrument’s display value for flow must be corrected to the same temperature
and pressure conditions of the other instrument.

Record reference values (2) and Air Sampler values (1) in same units

Deviation (3) = Reference Calibrator Value (2) — Air Sampler value (1)

% of Deviation Full Scale = (3) x 100
Full Scale of Instrument

Revision No. 11 10 05/18/2017
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Calibration Adjustment for DFM Air Samplers

Instrument Program 4.71; 22MHz - Dual Solenoid
Instrument Program 4.38; 22MHz - Single Solenoid
Instrument Program 4.85; 11MHz - Single Solenoid

1. Introduction

The Calibration Adjustment Procedure is a method to bring within tolerance DFM air samplers without
having a full factory calibration.

The DFM calibration adjustment procedure does not solve all out of tolerance problems. It is useful in
avoiding a factory calibration for small changes in electrical component performance characteristics.

Please note that air leakage in the calibration hardware setup is a primary cause of out-of-tolerance
conditions in the calibration verification process. Please check thoroughly for air leakage prior to
implementing the procedure below.

2. Calibration Adjustment Mode in User Setup

After the regular air sampler user setup is executed with or without saving the settings, the program
displays the “F.CAL.: n” option. Calibration adjustment can be performed by changing the default
“F.CAL.: n” to “F.CAL.: Y” and entering the 3 digit calibration password. The UNITS and RESET
buttons adjust the digit, while the SET button moves to the next digit, and after the last one into
Calibration mode. If an incorrect password was supplied the program displays the “bAd Pu.” message
and returns to regular measurement mode.

In calibration mode the “CALIbr.” message is displayed and all three green indicator LEDs are lit for a
few seconds. Then the program displays the flow value regardless of the end by time and / or end by
volume settings. It allows flow adjustment (changing the displayed flow to match the reference
calibrator flow) by changing the slope of the differential pressure sensor in 0.2% steps. It also allows
motor control to produce the desired reference calibrator flow, and check the calibration adjustment.
The UNITS and RESET keys are auto-repeated while pushed continuously.

2.1. Steps of Calibration Adjustment
During calibration there are three steps, each marked with a blinking green LED indicator.
In the first step the air sampler motor can be turned on and its speed can be adjusted with the UNITS

and RESET buttons. When the desired flow of the Reference calibrator is reached, press the SET
button to move to the second step.
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In the second step the air sampler motor speed is unchanged, and the displayed flow can be adjusted

with UNITS and RESET buttons. Each key press increases or decreases or decreases the slope of the
differential pressure sensor by 0.2%. When the displayed DFM flow matches the reference calibrator
flow press the SET button to move to the third step.

Calibration checking can be performed in the third step by setting the motor speed with the UNITS and
RESET buttons, and observing the displayed and reference calibrator flows.

After pressing the SET button the program stops the air sampler motor, and displays the “C.End: Y”
(calibration end) message.

If the calibration adjustment was unsatisfactory, press UNITS or RESET to change the display to
“C.End: n”. Press SET to loop back to (repeat the procedure from) the first step.

If the calibration adjustment was successful, press the SET button to display the “SAVE. Y message.
Press SET again to save the adjusted calibration parameters.

Selecting “SAVE. n” and pressing SET exits the calibration mode without saving the parameters.

If the calibration has not changed (only the SET button was pressed repeatedly) then the program does
not display the “SAVE. Y” prompt.

After the calibration mode procedure is finished the program restarts the instrument.
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CALIBRATION FORM FOR DFM AIR SAMPLERS

SAMPLER CALIBRATION

Date: Time: Elapsed Time Indicator: Minutes

Calibration Device Used:

Winds: Calm Light Gusty
Initial Flow Rate (Q;) LPM SLPM
Final Flow Rate (Qy) LPM SLPM

I certify that this calibration was performed according to manufacturer’s specifications

Signature:

Remarks:

Revision No. 11 13 05/18/2017
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ACRONYMS AND ABBREVIATIONS
CF cubic foot/feet
CFM cubic foot/feet per minute
CRSO Corporate Radiation Safety Officer
EDL Elite Digital Light Air Sampler
LPM liters per minute
SOP standard operating procedure
Revision No. 12 4 05/18/2017





ANFIELD RESOURCES
ENVIRONMENTAL MONITORING PROGRAM
ANFIELD STANDARD OPERATING PROCEDURES

C RESOURCES N, SHOOTARING MILL SITE SOP EP-7

Standard Operating Procedure EP-7
Air Particulate Sampling

1 PURPOSE

This procedure outlines the appropriate equipment and materials, methods, and recordkeeping requirements
for collecting particulate air samples using Elite Digital Light (EDL) air samplers at the Shootaring Mill site.

2 DEFINITIONS

Calibration — The process of measuring and documenting actual flow performance using known standards.

EDL — Elite Digital Light Air Sampler, Model DF-EDL-1 manufactured by F&J Specialty Products, Inc.

3 APPLICABILITY

This procedure applies to using the EDL or a comparable air sampler at the Shootaring Mill site.

4 DISCUSSION

Air samplers may be used to collect air particulate samples for outdoor environmental applications or to
support occupational airborne exposure analyses. Air particulates may be filtered onto various filter media
and sizes through an attached sample holder. The actual volume of filtered air is calculated based on the
sampler flow rate and run time. Filters may be assessed using analytical laboratory digestion and analysis
methods.

The typical air sampling application at the Shootaring Mill site is for environmental sampling, with samplers
maintained in continuously operating condition and protected in weather shelters/enclosures.

All air samplers will be calibrated in accordance with EP-4, High-Volume Air Sampler Calibration, prior to
field use. Filters will be provided to a certified laboratory for counting and analyses.

5 RESPONSIBILITY

The Corporate Radiation Safety Officer (CRSO) has the responsibility for:
1) Ensuring that the field staff assigned to use the particulate samplers are properly trained.

The Field Staff are responsible for:

1) Having all necessary materials and supplies prior to going to the assigned particulate air sampler
location.

2) Collecting samples/filters from the air sampler.

3) Generating the completed forms and delivering the records for input and filing.

4) Copying data from the SD card and delivering the data for archiving.

5) Completing chains-of-custody and preparing/shipping samples to the laboratory for analysis.

6) Reporting to the CRSO any inconsistencies or problems encountered with the sampling of the air
samplers.

Revision No. 12 5 05/18/2017
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6 EQUIPMENT AND MATERIALS

Calibrated EDL air sampler, or equivalent
Filter holder (type dictated by filter)

47-mm filter appropriate for the application
blank SD Card

permanent soft tip marker

Ziploc bags

Chain of custody

7 PROCEDURE

1)
2)
3)

4)
5)

6)
7)
8)
9)
10)
11)
12)

13)
14)
15)

16)

17)
18)

Filter Blank

Select a filter.
Label the filter holder with the air sampler location.
Place a filter in the filter holder.

Twisting any two of the three separate segments of the filter holder in opposite directions can

disassemble the filter holder.
Press the RESET button with the UNITS in the flow mode while the pump is operating. Note the
exact time on the Sampling Collection Form (Appendix A).
Press the UNITS button to view the elapsed time value and the total volume value. Note these on
the Air Sampling Collection Form.
Press the ON-OFF button to stop the air sampler.
Remove the filter holder from the air sampler by disengaging quick connect fitting.
Put the holder containing the new filter on the air sampler by engaging the quick connect fitting.
Remove the SD Card from the Data Storage Device.
Place the erased/clean SD Card in the Data Storage Device.
Press the RESET button when the green LED is in the Time position to zero the elapsed time.
Press the RESET button when the green LED is in the Total Volume position to zero the total
volume value.
Press the ON-OFF button to restart air sampler.
Check the sample frame for leaks by feeling for a vacuum along the edges.
Place the filter holder in a Ziploc back. Label the ziplock bag with the period of collection and
air sampler identification number.
Open the filter holder. Fold the filter paper twice, placing dust sides together. Write the date on
the filter paper with a soft point marker and place the paper in a labeled, sealable plastic bag.
Accumulate filter papers for 13 weeks and then send them as a quarterly composite to the
laboratory for digestion and analyses for natural uranium, thorium-230, radium-226, and lead-210
with a completed chain of custody.
Submit Air Sampling Collection Form to the CRSO for review, data management, and filing.
Laboratory results should be reported to the CRSO in a format consistent with U.S. Nuclear
Regulatory Commission Regulatory Guide 4.14 “Radiological Effluent and Environmental
Monitoring at Uranium Mills”.

A blank air sampler filter paper is used in the sampling program as a “filter blank”. The objective is to
determine if the blank filter has an elevated radionuclide background.
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8 QUALITY ASSURANCE

Execution of this procedure constitutes quality assurance for the stated activities. Laboratory analyses shall be
subject to laboratory quality control protocol.

A blank air sampler filter paper is used in the sampling program as a “filter blank”. The objective is to

determine if the blank filter has an elevated radionuclide background. The filter blank is submitted to the lab
with the other exposed filter papers.

9 RECORDS

Air Sampling Collection Form (Appendix A)
Chain of Custody (Appendix B)
The data on the SD card will be copied and properly archived.

10 REFERENCES

Standard operating procedure (SOP) EP-4, Air Sampler Calibration

U.S. Nuclear Regulatory Commission Regulatory Guide 4.14, Radiological Effluent and
Environmental Monitoring at Uranium Mills, Rev 1, 1980
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Air Sampling Collection Form
Date: By: Sampling Station:
Temperature: Barometric Pressure:
Remarks:
Begin Sampling: End Sampling: Minute Recorder:
Date: Date: End:
Time: Time: Start:
Volume: LPM Total:

Remarks:
Sampler:
CRSO Date of Receipt and Review:
Notes:
LPM = liters per minute
Revision No. 12 05/18/2017
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Inter-Mountain Labs

/I m‘: - CHAIN OF CUSTODY RECORD - Page of
————— Sheridan, WY and Gillette, WY All shaded fields must be completed. #WEB
INTER-MOUNTAIN LABS This is a legal document; any misrepresentation may be construed as fraud.
Client Name Project Identification pler (Si /A of Autt icity) Telephone #
Report Address Contact Name ANALYSES / PARAMETERS
Email
Invoice Address Phone
Purchase Order # Quote #
REMARKS

= LAB ID DATE TIME SAMPLE # of

= (Lab Use Only) SAMPLED IDENTIFICATION Matrix | Containers

1
2
3
4
5
[

7
8
]

10
11
12
13

LAB COMMENTS

HIPPING INFO MATRIX CODES TURN AROUND TIMES PLIANCE INFORMATION ADDITIONAL REMARKS
Q uPs Water wWT Check desired service Compliance Monitoring ? Y /N
O Fed Express Soil SL Q Standard turnaround Program (SDWA, NPDES,...)
a US Mail Solid SD O RUSH - 5 Working Days PWSID / Permit #
QO Hand Carried Filter FT O URGENT - < 2 Working Days Chlorinated? Y /N
O Other Other oT Rush & Urgent Surcharges will be applied Sample Disposal: Lab Client

Relinquished By (Signature/Printed)

Received By (Signature/Printed)

Inter-Mountain Labs, Inc.
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www.intermountainlabs.com
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