1 Denison Mines Corp.
6425 S. Highway 191, PO Box 809
Blanding, UT 84511
DENISO us

M l N E s Tel : 435 678-2221

Fax : 435 678-2224

www.denisonmines.com
April 5, 2011

Ms. M. Cheryl Heying,

State of Utah-Department of Environmental Quality,
Division of Air Quality

150 North 1950 West

P. O. Box 144820

Salt Lake City, Utah 84114-4820

Re: Notification of Denison Mines (USA) Corp.’s schedule for the 2011 NESHAPS Radon Flux Measurements at the
White Mesa Mill.

Dear Ms. Heying:

Denison Mines (USA) Corp. (DUSA) White Mesa Mill will perform its 2011 NESHAPS Radon Flux measurements
beginning Monday, June 6, 2011. These measurements will be performed in accordance with methods and procedures
set forth in 40 CFR Part 61, Appendix B, Method 115.

Tellco Environmentai of Grand Junction, Colorado will perform approximately 400 measurements on the beach and
cover areas of Tailing Impounds 2 and 3. There will be approximately one hundred (100) canisters placed per day. In
the event that there are no rainouts or temperature events that require remobilization or a delay in measurement, this
endeavor will conclude on Friday, June 10, 2011.

DUSA will need to provide safety and radiological orientation for any UDEQ personnel observing this event. This
orientation is required before an individual enters the White Mesa Mill Restricted Area. Individuals monitoring this
event should bring their own safety glasses, hardhats, and steel-toed shoes, as this is mandatory Personal Protective
Equipment (PPE) at the White Mesa Mill.

It you have any questions or require further assistance, please call me at (435) 678-2221.

Regards,

David Turk
Radiation Safety Officer,
White Mesa Mill

DENISON MINES (USA) CORP.

CC: Jo Ann Tischler, DUSA
Central Files
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Denison Mines (USA) Corp.
1050 17th Street, Suite 950
Denver, CO 80265

DENISOND,,{

M I N E S | o Tel : 303 628-7798

Fax : 303 389-4125

www.denisonmines.com

April 12, 2011

M. Cheryl Heying

Division Director

Utah Department of Environmental Quality
Division of Air Quality

195 North 1950 West

Salt T.ake City, Utah

84116-3097

Re: Response to April 6, 2011 Compliance Advisory White Mesa Mill
40 Code of Federal Regulations, Part 61 Subpart W San Juan County

Dear Ms. Heying:

This letter responds to the Utah Division of Air Quality (“DAQ”) Compliance Advisory letter of April 6, 2011,
which Denison Mines (USA) Corp. (“Denison”) received on April 11, 2011, regarding the White Mesa Mill
National Emission Standards for Hazardous Air Pollutants (NESHAPs) Annual Report for 2010. The
Compliance Advisory letter identified one potential deficiency, as follows:

“An inspector from the DAQ reviewed an annual report for Denison Mines (USA) Corporation's White
Mesa Mill, per 40 CFR 61.254 for 2010 on April 4, 201 1. During a review of the report it was noted that a
signed corporate officer certification statement required under 61.254(a)(4) was not included in the
submitted report. Failure to certify that the submitted information is true, accurate, and complete is a
violation of 40 CFR Part 61.254(a)(4).”

Denison agrees that, per 40 CFR Part 61.254(a)(4), the above certification, signed by a corporate officer, is
required on the Annual Report. The 2010 Annual Report, dated March 28, 2011, was submitted during a
period when both of the corporate officers who typically sign the above certification were out of town. [
prepared and submitted the transmittal letter under my own signature, inadvertently leaving out the
required certification by a corporate officer.

In accordance with our conversation with Mr. Jay Morris of DAQ on April 11, 2011 attached is a
replacement transmittal letter, dated today, April 12, 2011, which contains the required certification and
signature of Mr. David C. Frydenlund, Vice President Regulatory Affairs and Counsel. We hope that this
corrected re-submittal is sufficient to address the matter.

Please feel free to call me at 303.389.4132 if you have any further questions on this issue.
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April 12, 2011

M. Cheryl Heying

Division Director

Utah Department of Environmental Quality
Division of Air Quality

195 North 1950 West

Salt Lake City, Utah 84116-3097

Re: 40 Code of Federal Regulations, Part 61.254, Subpart W Radon Flux Reporting
for the White Mesa Mill

Dear Ms. Heying:

This transmittal letter refers to the annual reporting for Denison Mines (USA) Corp.’s White Mesa Mill, per 40
CFR 61.254 for 2010. The White Mesa Mill 2010 Annual Report (the “2010 Report™) was submitted to the
Utah Department of Environmental Quality Division of Air Quality on March 28, 2011. The results of the
2010 testing indicate that the facility was in compllance with the 20 pCi/m’-sec radon emanation standard set
out in 40 CFR 61.252(a), based on results of 13.8 pCi/m’-sec and 12.7 pCi/m*-sec for Cells 2 and 3
respectively.

In accordance with the requirement of the NESHAP standard my signature below affirms the following
Certification with respect to the 2010 Report, which certification is incorporated by reference in and is a
part of the 2010 Report:

" certify under penalty of law that I have personally examined and am familiar with the
information submitted herein and based on my inquiry of those individuals immediately
responsible for obtaining the information, I believe that the submitted information is true,
accurate and complete. [ am aware that there are significant penalties for submitting false
information including the possibility of fine and imprisonment."

If you should have any questions regarding this report please contact Jo Ann Tischler, Denison's
Director, Compliance and Permitting (303.38%.4132) or David Turk, Radiation Safety Officer (435.678.2221)
with any questions you may have.

Yours very truly,
é’ Minges (USA) Corp.
(1,‘ Fr&denlund

resident, Regulatory Affairs and Counsel
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April 12, 2011

M. Cheryl Heying

Division Director

Utah Department of Environmental Quality
Division of Air Quality

195 North 1950 West

Salt Lake City, Utah  84116-3097

Re: 40 Code of Federal Regulations, Part 61.254, Subpart W Radon Flux Reporting
for the White Mesa Mill

Dear Ms. Heying:

This transmittal letter refers to the annual reporting for Denison Mines (USA) Corp.’s White Mesa Mill, per 40
CFR 61.254 for 2010. The White Mesa Mill 2010 Annual Report (the “2010 Report™) was submitted to the
Utah Department of Environmental Quahty Division of Air Quality on March 28,2011. The results of the
2010 testing indicate that the facility was in compliance with the 20 pCl/m -sec radon emanation standard set
out in 40 CFR 61.252(a), based on results of 13.8 pCi/m’-sec and 12.7 pCi/m*-sec for Cells 2 and 3
respectively.

In accordance with the requirement of the NESHAP standard my signature below affirms the following
Certification with respect to the 2010 Report, which certification is incorporated by reference inand is a

part of the 2010 Report:

" certify under penalty of law that [ have personally examined and am familiar with the
information submitted herein and based on my inquiry of those individuals immediately
responsible for obtaining the information, I believe that the submitted information is true,
accurate and complete. I am aware that there are significant penalties for submitting false
information including the possibility of fine and imprisonment."

If you should have any questions regarding this report please contact Jo Ann Tischler, Denison's
Director, Compliance and Permitting (303.389.4132) or David Turk, Radiation Safety Officer (435.678.2221)

with any questions you may have.

T

™

Yours very tru
Demf‘l Ml S (USA) Corp.

-«.;..,——""""

C Frydenlund
Vlcé resident, Regulatory Affairs and Counsel
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Denison Mines (USA) Corp.
1050 17th Street, Suite 950
Denver, CO 80285

DE NISOBD‘ us

M l N Es SR s Tel : 303 628-7798

Fax : 303 3894125

www.denisonmines.com

April 12,2011

M. Cheryl Heying

Division Director

Utah Department of Environmental Quality
Division of Air Quality

195 North 1950 West

Salt Lake City, Utah

84116-3097

Re:  Response to April 6, 2011 Compliance Advisory White Mesa Mill
40 Code of Federal Regulations, Part 61 Subpart W San Juan County

Dear Ms. Heying:

This letter responds to the Utah Division of Air Quality (“DAQ™) Compliance Advisory letter of April 6, 2011,
which Denison Mines (USA) Corp. (“Denison™) received on April 11, 2011, regarding the White Mesa Mill
National Emission Standards for Hazardous Air Pollutants (NESHAPs) Annual Report for 2010. The
Compliance Advisory letter identified one potential deficiency, as follows:

“An inspector from the DAQ reviewed an annual report for Denison Mines (USA) Corporation's White
Mesa Mill, per 40 CFR 61.254 for 2010 on April 4, 2011. During a review of the report it was noted that a
signed corporate officer certification statement required under 61.254(a)(4) was not included in the
submitted report. Failure to certify that the submitted information is true, accurate, and complete is a
violation of 40 CFR Part 61.254(a}(4).”

Denison agrees that, per 40 CFR Part 61.254(a)(4), the above certification, signed by a corporate officer, is
required on the Annual Report. The 2010 Annual Report, dated March 28, 2011, was submitted during a
period when both of the corporate officers who typically sign the above certification were out of town. [
prepared and submitted the transmittal letter under my own signature, inadvertently leaving out the
required certification by a corporate officer.

In accordance with our conversation with Mr. Jay Morris of DAQ on April 11, 2011 attached is a
replacement transmittal letter, dated today, April 12, 2011, which contains the required certification and
signature of Mr. David C. Frydenlund, Vice President Regulatory Affairs and Counsel. We hope that this
corrected re-submittal is sufficient to address the matter.

Please feel free to call me at 303.389.4132 if you have any further questions on this issue.
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May 14, 2010 L

Ms. M. Cheryl Heying

Executive Secretary

Utah Air Quality Board

State of Utah Department of Environmental Quality
168 North 1950 West

Salt Lake City, UT 84114-4850

Re: Notification of Denison Mines (USA) Corporation’s Schedule for the
2010 NESHAPS Radon Flux Measurements at the White Mesa Mill.

Dear Ms. Heying:

Denison Mines (USA) Corp.’s (DUSA)’s White Mesa Mill will perform its 2010 NESHAPS Radon Flux
measurements beginning Monday, June 14, 2010. These measurements will be performed in accordance with
methods and procedures set forth in 40 CFR Part 61, Appendix B, Method 115.

Tellco Environmental of Grand Junction, Colorado will perform approximately 400 measurements on the beach and
cover areas of Tailing Impoundments 2 and 3. There will be approximately one hundred (100) canisters placed per
day. Tn the event that there are no rainouts or temperature events that require remobilization or a delay in
measurement, this endeavor will conclude on Friday, June 18, 2010.

DUSA will need to provide safety and radiological orientation for any Utah Department of Environmental Quality
personnel observing this event. This orientation is required before an individual enters the White Mesa Mill Restricted
Area. Individuals monitoring this event should bring their own safety glasses, hardhats, and steel-toed shoes, as this is
mandatory Personal Protective Equipment at the White Mesa Mill.

If you have any questions or require further assistance, please contact Mr. Richard Bartlett, Mill Manager; Mr. David
Turk, Radiation Safety Officer; or Ryan Palmer at (435) 678-2221.

Yours very truly,

A \%/‘J%

“’Jo Ann Tischler
Director, Compliance and Permitting

DENISON MINES {USA) CORP.
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Denison Mines (USA) Corp.
10580 17th Street, Sulte 950
Denver, CO 80265

USA
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Fax : 303 3894125

www.denisonmines.com

November 2, 2010

Cheryl Heying

Division Director

Utah Department of Environmental Quality
Air Quality Division

195 North 1950 West

Salt Lake City, Utah

34116

Re: White Mesa Mill, Notice of Anticipated Date of Initial Startup of Cell 4B Pursuant to 40 CFR 61.09
Dear Ms. Heying:

Reference is made to the application for approval of modification of an existing source under 40 CFR 61.07

with respect to the construction and operation of a new tailings impoundment, Cell 4B, at Denison Mines

(USA) Corp’s White Mesa Uranium Mill (the “Mill), which was submitted to you on April 13, 2010, and to
your approval letter dated May 3, 2019,

Please take notice pursuant to 40 CFR 61.09(a)(1) that the anticipated date of initial startup of Cell 4B is
currently between December 2, 2010 and January 1, 2011, conditional upon receipt of final approvals from the
Executive Secretary of the Utah Radiation Control Board/Co-Executive Secretary of the Utah Water Quality
Board.

Please feel free to call me if you have any questions or require any further information

Yours very truly,

Harold R. Roberts
Executive Vice President, US Operations

ce: EPA, Region VIII, Attention:  Director, Air and Toxics Technical Enforcement Program
Rusty Lundberg, Executive Secretary Utah Radiation Control Board/Co-Executive Secretary Utah
Water Quality Board
David C. Frydenlund
Ron F. Hochstein
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March 28, 2011

Cheryl Heying C co e e ALY
Division Director

Utah Department of Environmental Quality
Air Quality Division

150 North 1950 West

Salt Lake City, Utah

84114-4820

Re: 40 Code of Federal Regulations, Part 61.254, Subpart W Radon Flux Reporting
for the White Mesa Mill

Dear Ms. Heying:
This transmittal tetter contains the annual reporting for Denison Mines (USA) Corp.’s White Mesa Mill, per 40
CFR 61.254 for 2010. The results of the 2010 testing indicate that the facility was in compliance with the 20

pCi/m’-sec radon emanation standard set out in 40 CFR 61.252(a), based on results of 13.8 pCi/m’-sec and 12.7
pCi/m*-sec for Cells 2 and 3 respectively.

Please feel free to call me (303.389.4132) or David Turk, Radiation Safety Officer (435.678.2221) with any
questions you may have.

Yours very truly,
Denison Mines (USA) Corp.

J Fetle

o Ann Tischler
Director, Compliance and Permitting

Enclosure

cc: Director, Air and Toxics Technical Enforcement Program, US EPA Region VIII
David C. Frydenlund, Denison Mines (USA) Corp.
Harold R. Roberts, Denison Mines (USA) Corp.
David A. Turk, Denison Mines (USA) Corp.
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1. INTRODUCTION

During June 2010, Tellco Environmental, LLC (Tellco) of Grand Junction, Colorado, provided
support to Denison Mines (USA) Corporation (Denison Mines) regarding the required National
Emission Standards for Hazardous Air Pollutants (NESHAPs) Radon Flux Measurements. These
measurements are required of Denison Mines to show compliance with Federal Regulations. The
standard is not an average per facility, but is an average per radon source.

Tellco was contracted to provide radon canisters, equipment, and canister placement personnel as well
as lab analysis of samples for calendar year 2010. The sampling effort commenced on June 14, 2010.
Denison Mines personnel provided support for loading and unloading charcoal from the canisters.
This report includes the procedures employed by Denison Mines and Tellco to obtain the results
presented in Section 9.0 of this report.

2. SITE DESCRIPTION

The White Mesa Millsite facility is located in San Juan County in southeastern Utah, a few miles
south of Blanding, Utah. The mill began operations in 1980 for the purpose of extracting uranium and
vanadium from feed stocks. Processing effluents from the operation are deposited in four "lined”
cells, which vary in depth. Cells 1 and 4A are used for "liquor” storage, while Cells 2 and 3 are used
for sand tailings/liquor deposition. The areas tested for radon emanation are representative of the
disposition of tailings for the 2010 reporting period. Since the June 2010 sampling event, Denison
Mines has received authorization from the Utah Division of Radiation Control to construct a fifth
cell, Cell 4B.

Cell 2 has a total area of approximately 270,624 square meters (m?). This cell was comprised of one
region, a soil cover of varying thickness, which required NESHAPs radon flux monitoring. There
were no exposed tailings or standing liquid within Cell 2.

Cell 3 has a total area of 288,858 m*. This cell was comprised of two source regions that required
NESHAPs radon monitoring: at the time of the June 2010 sampling event, approximately 147,251 m’
of the cell had a soil cover of varying thickness, and approximately 75,556 m” of exposed tailings
"beaches". The remaining approximately 66,051 m’ was covered by standing liquid in “low”
elevation areas. The standing liquid level was a little higher than in 2009. Raffinate crystals and
residue from the repair of the original Cell 4A in 2006 have been placed in Cell 3.

The Cell 2 and Cell 3 cover regions were approximately the same size during the 2010 radon flux
sampling as they were for the 2009 sampling program; the standing liquid area in Cell 3 was a little
larger. Due to worker health and safety concems expressed by both Denison Mines and Tellco
personnel, portions of the unstable and wet beaches and covered areas were not sampled.

3. REGULATORY REQUIREMENTS FOR THE SITE

Radon emissions from the uranium mill tailings piles at this site are regulated by the State of Utah’s
Division of Radiation Control and administered by the Utah Division of Air Quality under generally
applicable standards set by the Environmental Protection Agency (EPA} for Operating Mills.

1




Applicable regulations are specified in 40 CFR Part 61, Subpart W, National Emission Standards for
Radon Emissions from Operating Mill Tailings, with technical procedures in Appendix B. At present,
there are no Subpart T uranium mill tailings at this site. These regulations are a subset of the National
Emission Standards for Hazardous Air Pollutants (NESHAPs). According to subsection 61.252
Standard, (a) radon-222 emissions to ambient air from an existing uranium mill tailings pile shall not
exceed an average of 20 picoCuries per square meter per second (pCi/m2-s) for each pile or region.
Subsection 61.253, Determining Compliance, states that: "Compliance with the emission standard in
this subpart shall be determined annually through the use of Method 115 of Appendix B." The
repaired Cell 4A, and newly constructed Cell 4B, were both constructed after December 15, 1989
and each was constructed with less than 40 acres surface area. Cell 4A and 4B comply with the
requirements of 40 CFR 61.252(b), therefore no radon flux measurement is required on either Cell
4A or 4B.

4. SAMPLING METHODOLOGY

Radon emissions were measured using Large Area Activated Charcoal Canisters (canisters) in
conformance with 40 CFR, Part 61, Appendix B, Method 115, Restrictions to Radon Flux
Measurements, (EPA, 2009). These are passive gas adsorption sampling devices used to determine
the flux rate of radon-222 gas from a surface. The canisters were constructed using a 10-inch
diameter PVC end cap containing a bed of 180 grams of activated, granular charcoal. The prepared
charcoal was placed in the canisters on a support grid on top of a 2 inch thick layer of foam and
secured with a retaining ring under 1% inches of foam (see Figure 1, page 10).

One hundred canisters were placed in each region. Due to worker health and safety concerns,
measurement of the wet beach areas was limited to areas readily accessible by foot. Each charged
canister was placed directly onto the surface (open face down) and exposed to the surface for 24
hours. Radon gas adsorbed onto the charcoal and the subsequent radicactive decay of the entrained
radon reswlted in radioactive lead-214 and bismuth-214. These radon progeny isotopes emit
characteristic gamma photons that can be detected through gamma spectroscopy. The original total
activity of the adsorbed radon was calculated from these gamma ray measurements using calibration
factors derived from cross-calibration of standard sources containing known total activities of
radium-226 with geometry identical to the counted samples and from the principles of radioactive
decay.

After 24 hours, the exposed charcoal was transferred to a sealed plastic sample container (to prevent
radon loss and/or further exposure during transport), identified and labeled, and transported to the
Tellco laboratory in Grand Junction, Colorado for analysis. Upon completion of on-site activities, the
field equipment was alpha- and beta-gamma scanned for possible contamination resulting from
fieldwork activities. All field equipment was surveyed by Denison Mines Radiation Safety personnel
and released for unrestricted use. Tellco personnel maintained custody of the samples from collection
through analysis.

5. FIELD OPERATIONS
5.1 Equipment Preparation
All charcoal was dried at 110°C before use in the field. Unused charceal and recycled charcoal were

treated the same. 180-gram aliquots of dried charcoal were weighed and placed in sample containers.
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Proper balance operation was verified daily by checking a standard weight. The balance readout
agreed with the known standard weight to within = 0.1 percent.

After acceptable balance check, empty containers were individually placed on the balance and the
scale was re-zeroed with the container on the balance. Unexposed and dried charcoal was carefully
added to the container until the readout registered 180 grams. The lid was immediately placed on the
container and sealed with plastic tape. The balance was checked for readout drift between readings.

Sealed containers with unexposed charcoal were placed individually in the shielded counting well,
with the bottom of the container centered over the detector, and the background count rate was
documented. Three five-minute background counts were conducted on ten percent of the containers,
selected at random to represent the "batch". If the background counts were too high to achieve an
acceptable lower limit of detection (LLD), the entire charcoal batch was labeled non-conforming and
recycled through the heating/drying process.

5.2 Sample Locations, Identification, and Placement

Designated sample point locations were established within each region. A sample identification
number (ID) was assigned to every sample point, using a sequential alphanumeric system indicating
the charcoal batch and physical location within the region (e.g., HO1...H100). This ID was written on
an adhesive label and affixed to the top of the canister. The sample ID, date, and time of placement
were recorded on the radon flux measurements data sheets for the set of one hundred measurements.

The sampling locations were spread out throughout each region. Prior to placing a canister at each
sample location, the retaining ring, screen, and foam pad of each canister were removed to expose the
charcoal support grid. A pre-measured charcoal charge was selected from a batch, opened and
distributed evenly across the support grid. The canister was then reassembled and placed face down
on the surface at each sampling location, Care was exercised not to push the device into the soil
surface. The canister rim was “sealed” to the surface using a berm of local borrow material.

Five canisters {blanks) for each region were similarly processed and the canisters were kept inside an
airtight plastic bag during each 24-hour testing period.

5.3 Sample Retrieval

At the end of the 24-hour testing period, all canisters were disassembled and each sample was
individually poured through a funnel into a container. Identification numbers were transferred to the
appropriate container, which was sealed and placed in a box for transport. Retrieval date and time
were recorded on the same data sheets as the sample placement information. The blank samples were
similarly preocessed.

5.4 Environmental Conditions

A rain gauge and a minimum/maximum thermometer were in place at Denison Mines' site to monitor
rainfall and air temperatures during sampling in order to ensure compliance with the regulatory
measurement criteria.




In accordance with 40 CFR, Part 61, Appendix B, Method 115:

e Measurements were not initiated within 24 hours of rainfall. Canister H42 became
submerged in raffinate liquid from a ruptured distribution line.

¢ No rainfall occurred during any of the sampling periods.

e None of the radon measurements presented in this report were performed during
temperatures below 35°F or on frozen ground (the minimum air temperature recorded at
the site during the collection periods was 45°F).

6. SAMPLE ANALYSIS

6.1  Apparatus
Apparatus used for the analysis:

» Single- or multi-channel pulse height analysis system, Ludlum Model 2200 with a
Teledyne 3" x 3" sodium iodide, thallium-activated (Nal(T1)) detector.

» Lead shielded counting well approximately 40 cm deep with 5-cm thick lead walls and a 7-
cm thick base and 5 cm thick top.

s National Institute of Standards and Technology (NIST} traceable aqueous solution radium-
226 absorbed onto 180 grams of activated charcoal.

» Ohaus Model C501 balance with 0.1-gram sensitivity.

6.2  Sample Inspection and Documentation

Once in the laboratory, the integrity of each charcoal container was verified by visual inspection of the
plastic container. Laboratory staff documented damaged or unsealed containers and verified that the
data sheet was complete.

Two samples (107 and J100) were lost due to charcoal spillage in the field and one sample (H42) was
lost when it became submerged in raffinate from a ruptured distribution line. All of the remaining 297
sample containers received and inspected at the Tellco analytical laboratory were verified as valid.

6.3  Background and Sample Counting

The gamma ray counting system was checked daily, including background and radium-226 source
measurements prior to and after each counting session. Based on calibration statistics, using two
sources with known radium-226 content, background and source control limits were established for
each Ludlum/Teledyne counting system with shielded well (see Appendix A).

Gamma ray counting of exposed charcoal samples included the following steps:

e The length of count time was determined by the activity of the sample being analyzed,
according to a data quality objective of a minimum of 1,000 accrued counts for any given
sample.



e The sample container was centered on the Nal detector and the shielded well door was
closed.

» The sample was counted over a determined count length and then the mid-sample count
time, date, and gross counts were documented on the radon flux measurements data sheet
and used in the calculations.

o The above steps were repeated for each exposed charcoal sample.

e Approximately 10 percent of the containers counted were selected for recounting. These
containers were recounted within a few days following the original count.

7. QUALITY CONTROL (QC) AND DATA VALIDATION

Charcoal flux measurement QC samples included the following intra-laboratory analytical frequeﬂcy
objectives:

» Blanks, 5 percent, and

s Recounts, 10 percent

All sample data were subjected to validation protocols that included assessments of sensitivity,
precision, accuracy, and completeness. All method-required data quality objectives (EPA, 2009) were
attained.

7.1 Sensitivity

A total of fifieen blanks were analyzed by measuring the radon progeny activity in samples subjected
to all aspects of the measurement process, excepting exposure to the source region. These blank
sample measurements comprised approximately 5 percent of the field measurements The results of
the blank sample radon flux rates ranged from 0.02 to 0.25 pCi/m?s, with an average of
approximately 0.12 pCi/m’s.

7.2 Precision

Thirty recount measurements, distributed throughout the sample sets, were performed by replicating
analyses of individual field samples (see Appendix B). These recount measurements comprised
approximately 10 percent of the total number of samples analyzed. The precision of all recount
measurements, expressed as relative percent difference (RPD), ranged from less than 1 percentto 9.2 .
percent with an overall average precision of approximately 2.7 percent.

7.3  Accuracy

Accuracy of field measurements was assessed daily by counting twe laboratory control samples with
known Ra-226 content. Accuracy of these lab control sample measurements, expressed as percent
bias, ranged from approximately -1.4 percent to +0.9 percent. The arithmetic average bias of the lab
control sample measurements was approximately 0.0 percent (see Appendix A).



7.4  Completeness

Ninety-nine samples from the Cell 2 Cover Region were verified, representing 99 percent
completeness for that region.

Ninety-nine samples from the Ceil 3 Beaches region were verified, representing 99 percent
completeness for that region.

Ninety-nine samples from the Cell 3 Covered Region were verified, representing 99 percent
completeness for that region.

Altogether, 297 samples from the total 300 sample locations were verified during this sampling
program, representing approximately 99.0 percent completeness overall.

8. CALCULATIONS

Radon flux rates were calculated for charcoal collection samples using calibration factors derived
from cross-calibration to sources with known total activity with identical geometry as the charcoal
containers. A yield efficiency factor was used to calculate the total activity of the sample charcoal
containers. Individual field sample result values presented were not reduced by the results of the ficld
blank analyses.

In practice, radon flux rates were calculated by a database computer program. The algorithms utilized
by the data base program were as follows:

Equation 8.1:
N

. i =
pCi Rn-222/m"sec [Ts*A*D*0.50"

where: N = net sample count rate, cpm under 220-662 keV peak
Ts = sample duration, seconds
= instrument calibration factor, cpm per pCi; values used:
0.1729, for M-01/D-21 and
0.1725, for M-02/D-20
d = decay time, elapsed hours berween sample mid-time and count mid-time
A = area of the canister, m®

Equation 8.2;

J Gross Sample, cpm Background Sampie,cpm
+

SampleCount,t,min Background Count,t,min
Error,20 = 2X X Sample Concentration
Net,cpm




Equation 8.3:

2.71+(4.65

LLD = T1os A%yvg 595179

where: 2.71 = constant
4,65 = confidence interval factor
S, = standard deviation of the background count rate
Ts =sample duration, seconds
b = instrument calibration factor, cpm per pCi; values used.

0.1729, for M-01/D-21 and
0.1723, for M-02/D-20

d = decay time, elapsed hours between sample mid-time and count mid-time

A =areaof the canister, m*

9. RESULTS

9.1 Mean Radon Flux

Referencing 40 CFR, Part 61, Subpart W, Appendix B, Method 115 - Monitoring for Radon-222
Emissions, Subsection 2.1.7 - Calculations, "the mean radon flux for each region of the pile and for
the total pile shall be calculated and reported as follows:

(a) The individual radon flux calculations shall be made as provided in Appendix A EPA
86(1). The mean radon flux for each region of the pile shall be calculated by summing all
individual flux measurements for the region and dividing by the total number of flux
measurements for the region.

(b} The mean radon flux for the total uranium mil! tailings pile shall be calculated as follows:

JA +. . LA ] .. LA

;=
A

Where: 1, = Mean flux for the total pile (pCi/mz-s)
J, = Mean flux measured in region i (pCi/m’-s)
A; = Area of region i (m?)
A, = Total area of the pile (m*)

2.1.8 Reporting. The results of individval flux measurements, the approximate
locations on the pile, and the mean radon flux for each region and the mean radon flux for the total stack
[pile] shall be included in the emission test report. Any condition or unusual event that occurred during
the measurements that could significantly affect the results should be reported.”



92 Site Results

Site Specific Sample Results (reference Figure 2 and Appendix C)

(a) The mean radon flux for each region within the site as follows:

13.8 pCi/m’-s (based on 270,624 m’ area)

1l

Cell 2 - Cover Area

It

5.7 pCi/m®s (based on 147,251 m’ area)
37.5 pCi/m*-s (based on 75,556 m’ area)
0 pCi/mz-s (based on 66,051 m? area)

Cell 3 - Cover Area
- Beach Areas

1

i

- Standing Liquid

Note: Reference Appendix C of this report for the entire summary of individual measurement results.
(b) Using the data presented above, the calculated mean radon flux for each cell (pile) is, as follows:

Cell 2 = 13.8 pCi/m*=s

(13.8)(270.624)
270,624

Cell 3= 12.7 pCi/m’-s

(5.7)(147.251) + (37.5)(75.556) + (0)(66.051)
288,858

As shown above, the arithmetic mean radon flux for the each cell at Denison Mines' White Mesa
milling facility is below the NRC and EPA standard of 20 pCi/m’=s. No condition or unusual event
occurred during the measurements that could significantly affect the reported results. Appendix C is
a summary of individual measurement results, including blank sample analysis. Sample locations are
depicted on Figure 2, which is included in Appendix D. The map was produced by Tellco.
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Large Area Activated Charcoal Canisters Diagram
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BALANCE OPERATION DAILY CHECK

Balance Model: __ O haus Port~o- qrmm S.N.12307
Standard Weight (g): ___ 2 <" 4
Date Precheck {g) | Post-check{g) | OK £01% 7 By
¢H8lio 200,00 Zoo, 0 y-—fs W
«/19]i0 200,00 2 00.0 Vs L oo
«/20[/|0 | 2vce.0 2.00,0 }Mf Y £ Losp—




0000000000000 0000000000000000000

CHARCOAL CANISTER ANALYSIS SYSTEM
SITELOCATION:_WN hide Mesa MM Blandineg  uT

CLENT. D<enifoin  Mines USA

Calibration Check Log |
SysemID: ™M1 /D-2) Calibration Date: G/ 07/1 0  DucDawe: ©/f07/ 1) |
Scaler SN:_ 515372 (M-©1) HighVoltage: 1125  Window:_ 442  Thrshld:_ 2.20
Detector SN: Y 1533 {P~2V)  Source ID/SN: Rq27'°/GS-oq Source Activity: §9.3 K pCi
Blank Canister Bkgd. Range, cpm: 2= | 1] o] 70 3= 9V o 1B
Gross Source Range, cpm: 20=_121¢9) & [O0L3) 3g= IOOS_'-P o o147

Tochmician:___ Y2 L. Coopp—

All counts times are one minute.

Date By Background Counts (1 min. each) Source Counts (1 min. cach ok? -

#1 #2 #3 Avg, #1 #2 #3 Average YN

WiB/io Plegt 1391 1591150 | 142 | 1053\ | jodd]|ioy7o |TO9E1 | ¢
Cf1%f 10 124 | isolt4d [ 12 [1o475 | jo3el | jog13]| 10396 | 'Y
/12 e U8 [t | il | 133 [ (04c3[10de] | 10359] (03B8| v
e/1afro Plted 1SS [ 137 11221138 (9353 | 104s//tosal | 10499 [V
02010 Witogel 12| 1221948 [ 3] OIS | 1o 62%7 | 1oz | ¥
ef22/10 Plésgd 12251 152 149 | [92 | 10(D3] 10355 1o552] (0363 Y

Y/N: Y = average background and source cpm falls within the control Limits.
N = average background and source cpm does not fall within the control limits.

The acceptable ranges were determined from prior background and source check data.
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CHARCOAL CANISTER ANALYSIS SYSTEM

Bland ng_, AT
Usa

Calibration Check Log

b/ 07/ 1O Due Date:

1 2S  Window: 442

SITELOCATION: W hite Mesq milfl

CLIENT: P enisoer Mines

£ oqg.

SystemID: M -°o1/ D -2}
Scaler SN: SIS 72 lrm"'a’)

Calibration Date:

o7/ 1]

Thrshld: _ 2,20

High Voltage:

Detector SN: 31533 (D-2V)  Source ID/SN: P\ﬁaj-)’{’/GS ~05 Source Activity: 593 K Qﬁ N

Blank Canister Bkgd. Range, cpm: 26 = i) o 170 6= 9l w 185
Gross Source Range, cpm: 20=__ 1O\ o 1006063 34- I279 1o o082 |
Technician: DL Q"L_
All counts times are one minute.,
Date By Background Counts (1 min. each) Source Counts {1 min. each ok?
#1 #2 #3 Avg, #1 #2 #3 Average YN

Gfigfro Pl [139 |159 |j50 [ 149 | t030C 02420250 | t0oF00 | v
efiglroPleo 134 1150 1143 Lige [t0S27 (10686 | 10255 (ofa3 | &

19/10 [Dtsond 116 | 1| 110L ]| 133 [Llo384]| )osoo]joqyy | 10843 [V
/)]0l |15 1137 [i22 | 138 [1O0SSO[ 102 (1B][103el] 10378 | ¥
@/20/10 byer Y38 [ 122 | 148 ]| 136 [ 10214 | 10210] i05u A 19350, | &
©f20/10 Wltogal 1251 152 | 149A | 142 |ioz37) | 1035 P44 | 193 58 '?f

Y/N: Y = average background and source cpm falls within the control limits.
N = average background and source cpm does not fail within the control limits.

The acceptable ranges were determined from prior background and sonrce check data.



00000000000000000000000000000000

CHARCOAL CANISTER ANALYSIS SYSTEM

sTELocaTion: . YN hide  Megq Ml

Blanding , UT

CLIENT: D enisevy Mines

Uus A

CDf!P.

Calibration Check Log

SysemID: M -©2/ D-20

Scaler SIN: 5153

Detector S/N: 41532, ( D-29)

Calibration Date:

tjor /1o

Due Date:

(m-22) High Voltage: _ © 25 Window: __ 442

Source [D/SN: quw/ G S5~0O4

Lle7 [/

Thrshld:

2.20

Source Activity: S 73 KﬁC‘

Blank Canister Bkgd. Range, cpnz 26=___ A\ 1O 4 {3 34-= Q6w 176
Gross Source Range, cpm: 206 iol‘sl o105 36= 10039  107IH
Technician: D Zi- dB‘Q/—"
All counts times are one minute.
Dale By Background Counts (1 min. each) Source Counts (1 min. each ok?
#1 # #3 Avg. #1 #2 #3 Average | YN

bfig/oPlowr 5] | 177 [ 1) | 142 [1034D 10533 | rodsOo | 1o9Y) | v
Gf 1810 132 | Y\2bli7 [128 | 10252 10359 05121123724 | ¥
A {24 (137 |1lg5 {139 |lo3;4 | io23)|[ (0439 | | 0328 &
G/iajio 129 | 140 | {20 130 | 193632 052 | 04BB| toysY | Y
/29010 Preogpd 122 | 1391153 136 [1o0404 |loya® [ 105(7] Io44e | &
of2¢/i0 lBdrsrl 1S 13]) [ 141 1 43 (1025010193 | 19235 (0226 &

Y/N: ¥ = average background and source cpm falls within the conirol limits.
N = average background and source cpm does not fall within the control limits.

The acceptable ranges were determined from prior background and source check data,
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CLIENT:

CHARCOAL CANISTER ANALYSIS SYSTEM
SITELOCATION: MW hite Mesa MW, Blanding , YT

D eunisen Mines USA

System ID: M-o2/D-20

Calibration Check Log

Calibration Date: c’/ 07/ K%

Scaler SN: 51563

Detector SN: £t532 (- 20) Souce ID/SN: R 27'{'/ GS-05 Source Activity: 2 9+3 K P i
' o 17
106469

Blank Canister Bkgd. Range, cpm: 20=

Gross Source Range, cpm:

20=

e,

(M-02)  HighVolage: 825 Window:

to

1673

o=

4.42

Due Date:

o1/ |

9L

Thrshld:

2.20

1014 3 1w

1056 Y4 36=

0038

tecmiin:___ 12 . Cpgpr

All counts times are one minute.

Date By Background Counts (1 min, each) Source Counts (1 min. each ok?

#1 #2 #3 Avp, #1 #2 #3 ‘Average YN

¢/18/10 [Dltoepl 57| 117 [1S5T [ 142 llo523] 104351 {0303 1049 | ¥
eliofio Dt 122 | 120 | Vv2 71128 10317 | 10529 jp2et]103Ld | ¥
el Zimad 124 [ 127 1185 | 139 10463 | (oleB | 10334 (o032 Y
; w129 | 8o 1120 ] 13e | 0325] 103067 {033} ] joxedf]|
w28/ 0 ped 12721 1 BHYL 193 1 Fe 1040 | 10204 | jo20) | o2yl ¥
bf20/i0 Plicap] 156 | im) 1) | 14319316 | 103272 10429 10374 y

Y/N: Y = average background and source cpm falls within the control limits.
N = average background and source cpm does not fall within the control limits.

The acceptable ranges were determined from prior background and source check data.
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