
DAQC-300-11 
Site ID 14151 (Bl) 

MEMORANDUM 

TO: FILE - DENISON MINES - LA SAL MINES COMPLEX 

THROUGH: Jay Morris, Minor Source Compliance Section M a n a g e s s ^ ^ ? ^ ^ 

FROM: Sarah Malluchie, Environmental Scientist 

DATE: March 22, 2011 

SUBJECT: Partial Compliance Evaluation Minor/, San Juan County, AIRS #4900253 

March 22,2011 

Denison Mines - La Sal Mines Complex 

David Frydenlund, Vice President, 303 389 4130 

Operating 

Underground uranium mine. 

40 CFR Part 61, Subpart B review only 

REVIEW DATE: 

SOURCE LOCATION: 

SOURCE CONTACT(S): 

OPERATING STATUS: 

PROCESS DESCRIPTION; 

APPLICABLE REGULATIONS: 

SOURCE INSPECTION 
EVALUATION; 

40 CFR Part 61, Subpart B 

61.24 Annual Reporting Requirements 

(b) if facility is not in compliance with emission limits, then monthly reports are required to be submitted 
which include 61.24 (a) (1-8) and 61.24 (b)(1-2). 

Status: In compliance. The January 2011 monthly report was submitted on March 3, 2011 to the Division 
of Air Quality. On August 17, 2010, EPA cited the facility for four violations, including an emission 
standard violation. Due to the NOV issued by EPA, monthly reports are required until EPA determines 
otherwise. 

(b)(1) all controls or changes in operation to bring facility into compliance are included in the report. 

Status: In compliance. On page 9 of the report, Denison describes the steps to comply with the 
standards. The steps include monitoring unforced vents, improved onsite communications, bulkheading 
of underground access areas, reduced fan operations, and ventilation plan changes. 

(b)(2) if facility is under a judicial or administrative enforcement review, the report will describe 
performance under the terms of the decree. 

Status: Not applicable. 

61.24 (a)(1) name/location of mine. 

Status: In compliance. The mine is located in La Sal, San Juan County, Utah. 

(a)(2) responsible person/person preparing report. Document Date 3/22/2011 

DAQ-2011-002540 



Status: Incompliance. David Frydenlund appears to have prepared the report. Consulting data regarding 
emissions were obtained from Douglas Chambers, Vice President with SENES Consultants Limited. Also, 
Jim Fisher, with Denison Mines prepared the report for "Report of Compliance with The Clean Air Act 
Limits for Radionuclide Emissions from the Comply-R Code, Version 1.2" 

(a)(3) emission testing results and dose calculated. 

Status: In compliance. 2011 emission results are discussed on page 6 of the report, and dose 
information is located on pages 8, 12 and 13, table 3, 4, & 5 on the SENES consultants report. All 
COMPLY- R and AERMOD January readings were within the 10 mrem per year requirement. The 12-
month total under the AERMOD, exceeded the 10 mrem per year requirement for the following locations: 
Residence #1 and the Maintenance Shed. Under Comply - R, the 10 mrem per year requirement was 
exceeded for the following locations: Residence #1, Residence #2, and the Maintenance Shed. Until EPA 
Region Vlll approves the AERMOD, Denison is required to comply with the Comply-R Model. 

(a)(4) list of stacks/vents where radioactive materials are released into the atmosphere.... 

Status; In compliance. The above information is listed in table 1, page 6 of the SENES report. 

(a)(5) description of effluent controls 

Status; In compliance. The monthly report on page 8, states that "no specific effluent control equipment 
is employed." A fan is present and operates either by forced exhaust or intake on some vents. 

(a)(6) distances from the points of release.... 

Status: In compliance. In the SENES report on page 7 table 2, a list of residences schools, livestock are 
tabulated in meters. The closest resident is 298.87 meters from the vent from Pandora #8. 

(a)(7) values used for all other user-supplied input parameters for computer models 

Status: In compliance. Meteorological data was obtained from an EPA data set for Grand Junction 
Airport, CO (page 5 SENES report). Monthly emissions were tabulated in table 1 of the SENES report. 

(a)(8) signed and certified report.. 

Status: In compliance. Mr. David Frydenlund signed the report on March 2, 2011. 

COMPLIANCE STATUS & 
RECOMMENDATIONS; In compliance with 40 CFR Part 61 Subpart B requirements. 

Recommend monthly monitoring until EPA Region Vlll 
determines otherwise. 

ATTACHMENTS: Monthly submittat received 3/3/11 

INSPECTOR SIGNATURE; 

Monthly submittat received 3/3/11 

5„^.A^ 



DENISO 
MINES 

Denison Mines (USA) Corp. 
1050 17th Street, Suite 950 
Denver, CO 80265 
USA 

Tel: 303 628-7798 
Fax:303 389-4125 

www.denisonmines.com 

March 2, 2011 

Cheryl Heying 
Division Director 
Utah Department of Environmental Quality 
Air Quality Division 
195 North 1950 West 
Sah Lake City, Utah 
84116 

UTAH DEPARTMENT OF 
ENVIRONMENTAL QUALITY 

m 0 3 2Q11 

DIVISION OFAIR QUALITY 

Re: March 2, 2011 Monthly Report for the La Sal Mines Complex Under 40 CFR 61.24 (b) 

Dear Ms. Heying: 

Enclosed with this letter is the March 2, 2011 monthly report for Denison Mines (USA) Corp.'s La Sal 
Mines Complex for the month of January 2011, pursuant to 40 CFR 61.24(b) (the "Monthly Report"). 
The La Sal Mines Complex includes several underground uranium mines in one mining complex. 
Included with the monthly report is a letter report entitled Modeling of Radon Emissions from Denison La 
Sal Mine, dated March 2, 2011, prepared by SENES Consultants Limited. 

Please feel free to call me at (303) 389-4130 with any questions you may have. 

very/truly, 

Da 
Vi1 

ayid'C. Hrydenlund 
icerPresident, Regulatory Affairs and Counsel 

Enclosure. 

cc: Philip G. Buck 
Ron F. Hochstein 
Jo Ann S. Tischler 
Christy Woodward 
Kathy Weinel 
Danny Flannery 
Seth McCourt 
Director, Air and Toxics Technical Enforcement Program, 

Office of Enforcement, Compliance and Environmental Justice, 
U.S. Environmental Protection Agency 

Linda Kato, U.S Environmental Protection Agency 



DENISON MINES (USA) CORP. 
40 CODE OF FEDERAL REGULATIONS 61 SUBPART B 

LASAL MINES 
LA SAL, SAN JUAN COUNTY, UTAH 

MONTHLY COMPLIANCE REPORT FOR January 2011 

March 2, 2011 

Denison Mines (USA) Corp, 
1050 17"" Street, Ste. 950 
Denver, Colorado 80265 

(303) 628-7798 



1) Name and Location of the Mine 

Denison Mines (USA) Corp. ("'Denison") owns the La Sal Mines Complex (the "Mine"), 
near La Sal in San Juan County, Utah, which includes the Pandora, Beaver Shaft and 
other mines in the same mine complex. The Mine site is generally located at Universal 
Transverse Mercator (UTM) coordinates 654,311 meters (m) east and 4,241,669 m north 
(North American Datum [NAD] 83), zone 12. 

2) Monthly Report 

This Report is the monthly report for the Mine for January 2011, required under 40 Code 
of Federal Regulations (CFR) 61.24(b). 

A summary of the radon emissions from the Mine during 2009 and the results of the 
compliance calculations under 40 CFR 61.23 for 2009, reported in the 2009 Annual 
Compliance Report for the Mine dated March 2010 required under 40 CFR 61.24(a) (the 
"2009 Annual Report"), are set out in Section 4 of this Report. 

The monthly report for January 2011 required under 40 CFR 61.24(b) is set out in 
Section 5(a) of this Report. Section 5(b) of this Report describes the radon emission 
results and compliance calculations for January 2011 based on results of the radon 
monitoring conducted at the Mine sites. It is important to note that the monthly report set 
out in the above referenced Section of 40 CFR requires the submission of the monthly 
report 30 days following the end of each month. As such, the due date for the January 
2011 report is estabhshed as March 2, 2011. 

3) Name of the Person Responsible for Operation and Preparer of Report 

Denison Mines (USA) Corp. 
1050 17'̂  Street, Ste. 950 
Denver, Colorado 80265 
303.628.7798 (phone) 
303.389.4125 (fax) 

Denison is the operator of the Mine, an active underground uranium mine which will 
mine over 100,000 tons of ore during the life of the mine and has an annual ore 
production rate greater than 10,000 tons. Based on this information, the Mine is subject 
to 40 CFR Part 61, subpart B - National Emission Standards for Hazardous Air 
Pollutants. Denison is submitting this monthly compliance report in conformance with 
those standards. 

4) Background Information — Summary of 2009 Annual Report, 2009 Results, and 
Modeling Used in the 2009 Annual Report 

a) Model to be Used to Determine Compliance with Emission Standards 

Under 40 CFR 61.22, emissions of radon-222 to the ambient air from an underground 
uranium mine shall not exceed those amounts that would cause any member of the public 
to receive in any year an effective dose equivalent ("dose") of 10 millirem per year 
("mrem/year"). Further, 40 CFR 61.23(a) provides that compliance with that emission 
standard shall be detemiined and the effective dose equivalent calculated by the United 



States Environmental Protection Agency ("EPA") computer code COMPLY-R. 
However, 40 CFR 61.23(b) provides that owners or operators may demonstrate 
compliance with the emission standard through the use of computer models that are 
equivalent to COMPLY-R, provided that the model has received prior approval from 
EPA headquarters. 

During a conference call between Denison representatives and representatives of EPA 
head office, EPA Region 8 and the State of Utah Department of Environmental Quality, 
Division of Air Quality on February 23, 2010, Denison advised that it did not believe 
COMPLY-R was a suitable model to determine compliance with the emission standard in 
40 CFR 61.22 at the Mine, due to the complex site-specific features of the Mine. 
Denison requested guidance as to how it should proceed to obtain prior approval from 
EPA headquarters for the use of the EPA-approved AERMOD model as a more 
sophisticated basis for demonstrating compliance with those standards. It was 
determined during the conference call that Denison would perform an analysis of the 
suitability of each of those models to the site specific features at the Mine, including a 
comparison of emission results from each model, and prepare a report that would support 
an application by Denison for EPA approval of the use of AERMOD, rather than 
COMPLY-R for demonstrating compliance with the emission standards at the Mine. It 
was further agreed that such report and application could be submitted to EPA 
headquarters simultaneously with the submittal of the 2009 Annual Report. 

Denison engaged SENES Consultants Limited ("SENES") to evaluate the suitability of 
COMPLY-R for calculating doses to members of the public in the vicinity of the Mine in 
comparison to AERMOD, and to calculate the doses to such members of the public. 
SENES issued its Report (the "2009 SENES Report") entitled Dose Estimation for Radon 
Emissions From La Sal, Utah Mines, dated March 2010, a copy of which was included 
with the 2009 Annual Report. 

In the 2009 SENES Report, SENES concluded that COMPLY-R is not a suitable model 
for calculating doses in the vicinity of the Mine, due to the complex features associated 
with the Mine, and that AERMOD will provide much more accurate estimates of such 
doses. SENES concluded that the COMPLY-R model is unduly conservative for the 
Mine because it is not equipped to accurately deal with the multiple sources and receptors 
spread over a broad area, the complex terrain and elevations and the variable emission 
rates associated with the Mine. By comparison, SENES concluded that AERMOD will 
provide more accurate model predictions of the radon concentrations and doses, because 
it is equipped to handle multiple sources and receptors, complex terrain and variable 
emission rates. SENES concluded that, while the COMPLY-R model may not be unduly 
conservative for other sites, the AERMOD model is proposed for use in evaluating the 
dose from radon emissions at the Mine. 

Denison submitted its request to EPA headquarters for approval to use AERMOD instead 
of COMPLY-R on March 30, 2010, along with its submittal ofthe 2009 Annual Report. 

b) Summarv of 2009 Results 

Testing for radon-222 emitted during 2009 from the vent holes at the Mine was 
completed in accordance with 40 CFR 61, Appendix B, Method 115, Section 1 ("Radon-
222 emissions from Underground Uranium Mine Vents"). Specifically, Denison tested 
radon-222 eniissions per Sections 1.1.1 ("Continuous Measurement") and 1.2 ("Test 



Methods and Procedures"). Section 1.1.1 specifies that the radon-222 concentration shall 
be continuously measured at each mine vent whenever the mine ventilation system is 
operational. Radon-222 emission rates were calculated and recorded utilizing monthly 
radon concentration data and ventilation rate measurements. The Mine began 
underground development operations in April of 2007 and reported 2007 and 2008 data 
in March of 2008 and 2009 respectively, using COMPLY-R. 

Denison used Method A-7 to analyze radon-222 and used commercially-available, alpha 
track radon-222 detectors to continuously collect radon-222 emissions on a monthly basis 
for January through December of 2009, as per previous reports and industry practice. 
Denison also believes that the use of Method A-7 was previously approved by EPA for 
use specifically at the Mine, although this position is not accepted by EPA today. As a 
result ofthe position taken by EPA on this issue, on April 26, 2010 Denison submitted to 
EPA headquarters an application to use Method A-7 at the Mine. 

The dose results for AERMOD, calculated by SENES, show 2009 potential doses ranging 
from 4.3 to 8.9 mrem/yr for the receptors in the vicinity ofthe Mine. See Table 5.1 and 
the discussion in Sections 4.0 and 5.0 of the 2009 SENES Report. Those doses are less 
than the 10 mrem/yr standard set out in 40 CFR 61.22, and are considered by SENES to 
be the best estimate of doses in the vicinity of the Mine for 2009 radon emissions. 

COMPLY-R was then run in a number of different ways on the 2009 radon emission 
data, from the simple base case to increasingly more complex ways in an attempt to take 
into consideration the multiple sources and receptors, complex terrain and variable 
emission rates at the Mine site. See Sections 3.0 and 5.0 of the 2009 SENES Report. All 
of those runs resulted in one or more receptors exceeding the 10 mrem/yr standard, based 
on 2009 radon eniissions data. However, SENES concluded that in using COMPLY-R, 
an accurate dose estimate incorporating the monthly variation in emissions and elevation 
changes at the Mine was not possible. SENES further concluded that the investigation 
into monthly emissions and sensitivity of elevations in site terrain suggests that 
COMPLY-R is overly conservative for the Mine site, and that, although COMPLY-R 
may be appropriate for simpler cases (e.g. single sources, distant receptors, constant 
emissions through the year), it should only be considered as a screening model for a 
complex site such as the Mine. SENES therefore recommended the use of AERMOD to 
address the site-specific conditions at the Mine. 

c) Julv 21. 2010 EPA Response 

On July 21, 2010, EPA responded to Denison's March 30, 2010 application to use 
AERMOD at the Mine for purposes of compliance calculations under 40 CFR 61.23 and 
Denison's April 26, 2010 application to use Method A-7 at the Mine. EPA concluded 
that: 

i) It is unable to approve the use of Method A-7 at the Mine until Denison collects 
data from the Mine vents using both Methods A-6 and A-7 at the same time; and 

ii) Since EPA has concems about the accuracy of the monitoring data collected 
using Method A-7, which was collected and subsequently used for the direct 
comparison ofthe two computer models, EPA catmot approve Denison's request 
to use AERMOD until Denison has demonstrated the accuracy of the input data. 



On Febmary 4, 2011, Denison submitted a revised proposed approach for implementing a 
site-specific comparison of Method A-6 and Method A-7 that will provide test results 
acceptable to EPA and is designed to provide a site-specific comparison of the two 
methods. The revised test plan addressed comments provided by EPA in a January 11, 
2011 conference call. The comparison test equipment was installed in Febmary of 2011. 
Testing and adjustment of the comparison test equipment commenced in Febmary 2011 
and data collection is expected to commence in March 2011. During the test, Denison 
continues to report the Mine emissions based solely on the A-7 results. Denison has also 
requested EPA to evaluate the use of AERMOD at the site while this comparison study is 
taking place, on the basis that it is still possible to undertake a meaningful comparison of 
AERMOD and COMPLY-R so long as the same input data is used for each model. 

d) August 17. 2010 Notice of Violation 

On August 17, 2010 EPA issued a Notice of Violation (the "NOV") relating to Denison's 
compliance with the standards in 40 CFR Subpart B for 2009. hi the NOV, EPA noted 
that on July 21, 2010 it had denied Denison's March 30, 2010 request to use AERMOD 
for compliance calculations at the Mine and Denison's April 26, 2010 request to use 
Method A-7 at the Mine, and cited the following alleged violations: 

i) Emissions of radon-222 from the Mine during 2009 exceeded the emission 
standards for six receptors, in violation of 40 CFR 61.22 and Section 112 ofthe 
Clean Air Act (the "CAA"), using COMPLY-R; 

ii) Denison has not submitted monthly reports following the emissions exceedances 
of radon-222 for the year 2009, in violation of 40 CFR 61.24(b) and Secdon 112 
ofthe CAA; 

iii) Emissions of radon-222 from Vent 1350, Pandora 3, Pandora 7, and Pandora 12 
have not been continuously monitored, in violation of 40 CFR 61.23(a) and 
Method 115, and Section 112 ofthe CAA; and 

iv) Method A-7 has been used to analyze radon-222 in lieu of Method A-6 at the 
Mine, without prior approval from EPA, in violation of 40 CFR 61.23(a) and 
Method 115 and Section 112 ofthe CAA. 

As a result of the NOV, Denison submitted the first monthly report under 40 CFR 
61.23(b) for the month of September 2010, being the month immediately following 
Denison's receipt of the NOV and EPA's determination that Denison is not in 
compliance with the emission standard in 40 CFR 21.22 for 2009. 

Although not the subject of separate monthly reports, the results for all of the months 
from January through September 2010 were included in the analysis in the September 
2010 monthly report. 

This Report is the monthly report for January 2011. 

5) 2010 and 2011 Results 

Monthly results for September through December 2010 are contained in the monthly 
reports for those months that have been previously submitted. For January 2011, Denison 



has engaged SENES to calculate potential doses to nearby receptors in the vicinity of the 
Mine using both COMPLY-R and AERMOD: (a) from radon-222 emissions during 
January 2011; and (b) the "rolling" average of results from the previous 12 months. That 
is, the data are based on the current month's data and the previous 11 months data. 
Although not required for reporting purposes, it was felt that this data would be usefiil in 
providing perspective on the impact of the current month's dose on a rolling twelve 
month average, which includes historic resuhs for all months and hence includes seasonal 
influences. This approach accounts not only for month to month changes in radon 
emissions, but also, for the AERMOD results, the effect of month to month variations in 
meteorology (and hence atmospheric dispersion conditions). This approach differs from 
the modeling approach used for the months of September through December 2010, which 
included annualized results based on extrapolating calendar year to date results to the end 
of the calendar year. That approach has been stopped because it is evident that there 
appears to be seasonal variations in eniissions, with the emissions being higher in the 
winter months than in the summer months. The rolling 12-month average approach 
includes these seasonal variations, whereas the extrapolation approach does not. 
However, it should be noted that the rolling 12 month average is based mostly on historic 
results and, as a result, will not fiilly project the fiiture impacts of recent ventilation 
changes or emission reductions and other mitigative measures on future eniissions and 
doses. Therefore the results based on the 12 month rolling average should be considered 
as an illustrative example and not necessarily as an accurate predictor of future eniissions 
or doses. 

SENES issued a letter report entitled Modeling of Radon Emissions from Denison La Sal 
Mine, dated March 2, 2011, a copy of which is included with this Report. The March 2, 
2011 SENES Report will hereafter be referred to as the "attached SENES report". 

The monitored radon-222 emissions from each vent or portal at the Mine for January 
2011 and each of the preceding 11 months are set out in Table 3 of the attached SENES 
Report. The 2010 resuks used in Table 3 of the attached SENES Report for the 
calculation of rolling averages should be considered preliminary. Final resuhs will be 
presented in the annual report for 2010, which will be submitted under separate cover on 
or before March 31, 2011. 

a) Januarv 2011 Results 

The January 2011 eniissions shown in Table 3 of the attached SENES Report showed 
total monthly emissions of 642.16 Curies. These emissions are higher than for previous 
months. However, it can be seen from Table 3 that the average monthly radon emissions 
vary by month and by season, and appear to be higher in the winter months than in the 
summer months. SENES notes that, although not fiilly understood, it can be postulated 
that as the result of greater temperature differences between mine air and ambient air in 
winter months, the effect of natural ventilation is greater in winter months increasing air 
flow and hence radon emissions. Further the emissions for January 2011 are higher than 
the emissions for January 2010, as previously reported. This is due in part to additional 
vents being added during the latter part of 2010. 

The January 2011 monthly results were used as inputs to the AERMOD and COMPLY-R 
modeling. The potential doses to each receptor from the application of both COMPLY-R 
and AERMOD to the monitored radon-222 emissions for the month of January 2011 are 
set out in Table 4 of the attached SENES Report. 



For the month of January, the AERMOD resuhs set out in Table 4 are the most 
illustrative, given that they also incorporate the meteorological data for January, as 
compared to the average 12 month meteorological data used for the COMPLY-R results 
for January. It should be noted that the monthly modeled doses, using AERMOD, for 
Residences 1, 2 and 3 for January of 1.5, 1.0 and 0.6 mrem are lower than the 
corresponding modeled doses for December 2010, as reported in the previous monthly 
report, of 1.8, 1.1 and 0.7 mrem. These reductions, which occurred despite an overall 
increase in emissions for the month of January 2011, are due in large part to the 
elimination of eniissions from the Pandora 8 vent, which was converted to forced 
downcast fiill time in the latter part of December 2010, and the resuhs of which are fiilly 
reflected in the January 2011 results. However, it should also be noted that modeled 
doses at the other receptors have increased somewhat, due in large part to increases in 
emissions from the Beaver 1350 vent in January combined with continued high emissions 
from the Snowball #2 and Pandora #5 vents. As discussed below, Denison is evaluating 
capping or changing to forced downcast one or more of those vents, in order to reduce 
eniissions to these receptors. 

Resuhs Based on Rolling 12-Month Average Eniissions 

As previously stated, the emissions presented in Table 3 of the attached SENES Report 
include the emissions based on a rolling average of results from the previous 12 months. 

Based on the application of AERMOD, using the 12-month rolling results, estimated 
doses to each receptor are set out in Table 5 of the attached SENES Report. It is evident 
from that Table that using the 12-month rolling average resuits, doses to all receptors in 
the vicinity of the Mine would be below the 10 mrem/yr standard, after adjusting for 
typical occupancy of Residence 1 and the Maintenance Shed. The modeled dose based 
on the 12-month rolling results to Residence 1 of 12.1 mrem/yr is based on continuous 
occupancy, whereas that residence is only typically occupied during the months of April 
through October. Based on typical occupancy, the modeled dose based on the 12-month 
rolling results to that receptor would be 4.6 mrem/yr, which would be below the standard. 
The Maintenance Shed is a staging facility for heavy equipment. To the best of 
Denison's knowledge it does not serve fiill time as an office. Even if it were a fiill time 
office it would be occupied no more than 2,000 hours per year. Based on that level of 
occupancy, the dose to any workers based on the 12-month rolling results at that facility 
would be 2.5 mrem/yr, which would also be lower than the 10 mrem/yr standard set out 
in 40 CFR 61.22. 

The doses to each receptor from the application of COMPLY-R using the rolling 12-
month resuhs are also set out in Table 5 of the attached SENES Report. Based on the 
application of COMPLY-R, which, as discussed above, Denison does not believe is an 
appropriate model for estimating potential doses at the Mine, all receptors except three 
would be in compliance with the emission standard set out in 40 CFR 61.22 using the 12-
month rolling data. Of the three receptors that would not meet the standard, the dose 
based on the 12-month rolling resuhs to Residence 1 of 18.9 mrem/yr is based on 
continuous occupancy. Based on typical occupancy of seven months per year, the 
modeled dose, using the 12-month rolling results, to that receptor would be 11.0 
mrem/yr, which would be slightly above the standard. However, as discussed below 
Denison made changes in mid-December to the Pandora 8 vent to address this issue, 
which are not fiilly reflected in the rolling 12-month resuhs. 



The second receptor which would exceed the standard based on the 12-month rolling 
results, and based on continuous occupancy, would be the Maintenance Shed. However, 
based on occupancy of 2,000 hours per year, the dose based on the 12-month rolling 
results to any workers at that facility would be 3.3 mrem/yr, which would also be lower 
than the 10 mrem/yr standard set out in 40 CFR 61.22. 

The third receptor. Residence 2, which would exceed the standard based on the 12-
month rolling results, would be marginally above the 10 mrem/yr standard set out in 40 
CFR 61.22, based on the applicafion of COMPLY-R. However, the reported resuhs are 
within the analytical error associated with radon measurement. Nonetheless, the 
contributing vents were reviewed and it was noted that Residence 2 has also been 
affected by emissions from the Pandora 8 vent. In 2010, the Pandora 8 vent was a large 
contributor to the dose to Residence 2. As described below, Denison has addressed the 
contributions to receptor doses from the Pandora 8 vent by changing the ventilation 
pattem for that vent. The expected reductions in doses to Residence 2 from this 
ventilation change are not fully reflected in the rolling 12-month emission data. 

Since the Pandora 8 vent was forced downcast full time time since mid-December 2010, 
the fiill impact of that change on Residence 1 and Residence 2 was observed starting in 
January 2011 and will impact the overall doses to those receptors throughout 2011. It is 
therefore expected that the reduction in emissions from the Pandora 8 could, all things 
equal, lead to fiirther reductions in the modeled dose for Residences 1, 2 and 3 in future 
months, which would not have been fiilly reflected in the rolling 12-month data. As a 
result, the modeled exceedances of the 10 mrem/yr standard at those receptors, based on 
the rolling 12-months emissions data, may not be indicative of actual results for 2011. 

6) Other Information 

a) List of Venfi Iation 

A list of stacks or vents or other points where radioactive materials are released to the 
atmosphere, including their location, diameter, flow rate, effluent temperature and release 
height used in the calculations described in Section 5 above is set out in Table 1 of the 
attached SENES Report. 

b) DescripUon of Effluent Controls 

Effluent control is based on the duration of fan operation and on underground controls, 
such as bulk-heading of certain underground workings that are not in production. Some 
vents are either forced exhaust or forced intake 24 hours per day, seven days per week. 
Other vents are on timers and are generally tumed off after working hours and on 
weekends. Other vents and portals are not forced and either exhaust or intake depending 
on atmospheric conditions and the status of other fans in the Mine. 

Radon is modeled only for air emissions and not when the vents are used to pull fresh air 
into the Mine. 

As no specific effluent control equipment is employed, it is not possible to estimate the 
efficiency ofany such equipment. 



c) Distances from Points of Release to the Nearest Residence. School, or Business or 
Office 

Distances from the sources to the receptors, being the distances from the points of release 
to the nearest residence, school, business or office are set out in Table 2 of the attached 
SENES Report. A map showing the sources and receptors is included as Figure 1 ofthe 
attached SENES Report. For the months used in the rolling average the nearest residence 
to an exhausting vent is Residence 1. The nearest residence. Residence I, is used as a 
private residence during the months of April through October and is located 
approximately 300 meters from the nearest mine vent (Pandora #8) that exhausted during 
the period. 

d) Distances from nearest farm producing vegetables, milk and meat 

For the months used in the rolling average the nearest residence to an exhausting vent is 
Residence 1. The nearest residence is used as a private residence during the months of 
April through October and is located approximately 300 meters from the nearest mine 
vent that exhausted during the period. There are no farms producing vegetables or milk 
in the vicinity. There are some cattle grazing from time to time on nearby range land. 

e) Values used for other user-supplied input parameters 

Values used for other user supplied input parameters are provided in the following 
locations: 

i) Radon emissions (Ci) from monthly measurements from vents are set out in 
Tables 1 and 3 of the attached SENES Report; and 

ii) Meteorological inputs are set out m Appendix E of the 2009 SENES Report. 

7) Additional Information Required for Monthly Reports 

a) Controls or Other Changes in Operation of the Facility 

40 CFR 61.24(b) requires that in addition to all the information required for an Annual 
Report under 40 CFR 61.24(a), monthly reports shall also include a description of all controls 
or other changes in operation of the facility that will be or are being installed to bring the 
facility into compliance. 

Denison has taken the following steps towards ensuring that radon emissions from the Mine 
are kept as low as reasonably achievable and within the applicable standards: 

i) Monitoring of Unforced Vents and Portals 

One of the alleged violations cited in the NOV was failure to monitor certain vents 
that were unforced (i.e., were not equipped with fans or if equipped, the fans were not 
operating). Some of those vents or portals had been observed from time to time to 
have been exhausting mine air naturally. Denison now monitors every vent and 
portal that is not equipped with a fan (or where the fan is tumed ofO- Actual and 
estimated radon emissions from such vents and portals are included in the actual and 
radon emissions based on a rolling average used for the modeling described in 



Sections 5(a) and 5(b) above. 

ii) Completeness of Data 

It was also noted in the NOV that one vent had not been continuously monitored for 
some portions of the year while it was exhausting. This is because the fan on the 
vent had been changed from intake to exhaust without notification being given to 
Denison's environmental monitoring personnel. Denison has improved its 
procedures to minimize the chance that such ventilation changes could occur without 
proper approvals and notification to the environmental staff prior to such change. 
Actual radon eniissions from this vent are included m the radon emissions used for 
the modeling of the 12-month rolling results described in Sections 5(a) and 5(b) 
above. 

iii) Bulkheading of Underground Areas 

Denison has increased its efforts in 2010 and 2011 to bulkhead off mined out areas 
underground and other underground areas not required for active mining, thereby 
reducing the radon emissions from such areas. 

iv) Reduced Fan Operations 

A number of vent fans were placed on automatic timers in May, such that they were 
generally tumed off after working hours and on weekends, thereby reducing the 
impacts of ventilation on the Mine and reducing the radon emissions to the 
environment. 

v) Ventilation Plan Changes 

Throughout 2010 a number of ventilation changes were made, such as changing some 
vent fans from exhaust to intake and others from intake to exhaust, while for other 
vents the fans were tumed off This has resulted in a different distribution of radon 
eniissions from vents m 2010 as well as 2011 as compared to 2009. Ventilation 
changes will continue in order to reduce emissions from vents in 2011. As mentioned 
above, in order to reduce emissions that were impacting Residence 1 and Residence 
2, the Pandora 8 vent was changed from a forced downcast vent during working 
hours only, to a forced downcast vent fiill time. As discussed above, this has resulted 
in reduced doses to those receptors in January 2011 compared to December 2010. It 
is therefore expected that the reduction in emissions from the Pandora 8 could, all 
things equal, lead to fiirther reductions in the modeled dose for Residences 1, 2 and 3 
in fiiture months, which would not have been fiilly reflected in the rolling 12 month 
data. 

As discussed in Section 5 above, AERMOD modeling for the month of January 2011 and, in 
the rolling 12-month average ending January 2011, indicates that the Mine should be 
expected to continue to be in compliance with the standard in 40 CFR 61.22 for 2011, when 
typical occupancy at Residence 1 and the Maintenance Shed are taken into account. 

In order to address increases in modeled doses to the receptors, other than Residences 1, 2, 
and 3, that appear to have resulted from increased emissions from the Beaver 1350 vent 
combined with continued high emissions from the Pandora #5 and Snowball #2 vents, 
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Denison is evaluating either capping or changing to forced downcast one or more of those 
vents. 

Facility's Performance Under Terms of Judicial or Administrative Enforcement Decree 

The Mine is not under a judicial or administrative enforcement decree. 
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8) Certification 

I 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 tme, 
accurate and complete. Î am aware that there are significant penalties for submitting false 
information induing tl̂ e possibility of fine and imprisonment. See 18, U.S.C. 1001. 

Signed: 
David C/'^ri'derilund 
Vice President, kegulatory Affairs and Counsel 

Date: 
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Consultants Limited 
121 Granton Drive 

Unit 12 
Richmond Hill, Ontario 

Canada L4B3N4 
Tel: (905)764-9380 

Fax; (905)764-9386 
E-mail: senes@senes.ca 

Web Site: http://www.senes.ca 

2 March 2011 ^ ^ ^ ^ 1 ^ 

Dave Frydenlund r ! s r w 3 M ^ 
Vice President - Regulatory Affairs and Counsel 
Denison Mines (USA) Corp. 
1050 17"̂  Street, Suite 950 

Denver, CO 80265 Via Email: DFrydenlund@denisonniines.com 

Re: Modelling of January 2011 Radon Emissions from Denison La Sal Mine 

Dear Dave, 

In March 2010, we provided Denison with a report on doses from radon released from Denison's 
La Sal underground uranium mines ["Mine"] (SENES 2010). The EPA's regulations at 40 CFR 
61.23(a) provide that compliance with this emission standard shall be determined and the 
effective dose equivalent calculated by the U.S. Environmental Protection Agency ("EPA") 
computer code COMPLY-R. hi addition, however, 40 CFR 61.23(b) provides that owners or 
operators may demonstrate compliance with this emission standard through the use of computer 
models that are equivalent to COMPLY-R, provided that the model has received prior approval 
from EPA headquarters. 

The purpose of the March 2010 report was to evaluate the suitability of COMPLY-R for 
calculating doses to members of the public in the vicinity of the Mine and compare to an 
altemate approach using a more sophisticated EPA - approved regulatory model, AERMOD, for 
the air dispersion component of the assessment. The doses to members of the public would be 
based on using the more appropriate ofthe two models. 

For reasons given in the March 2010 report, we concluded that COMPLY-R is not a suitable 
model for calculating doses in the vicinity of the Mine, due to the complex features associated 
with the Mine and the location of the Mine (i.e. terrain), and that AERMOD provides much more 
reliable estimates of such doses. Overall, we concluded that COMPLY-R should be considered a 
conservative model for predicting doses in simple situations, such as for a mine with one vent in 
flat terrain and with relatively constant emission rates. Moreover, we concluded that 

Specialists in Energy. Nuclear and Environmental Sciences 
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COMPLY-R will generally overstate doses for mines that have numerous vents and numerous 
receptors, particularly where the vents and receptors are distributed over a broad area if used 
with the most simple COMPLY-R application. If the application of COMPLY-R in those 
circumstances shows the highest dose to a member of the public being lower than the 
10 mrem/yr standard, then that should be considered to be a very conservative evaluation. 
However, if the application of COMPLY-R shows that the highest dose to a member of the 
public exceeds the 10 mrem/yr standard, the dose estimate is likely to be overstated and a more 
refined model should be employed. 

In addition to simply rurming COMPLY-R as if the terrain was flat, which it most certainly is not 
near the Mine, we also ran COMPLY-R in March 2010 for a select set of receptors where the 
modelled vent stack heights were increased by the difference in terrain elevation to account for 
the fact that certain receptors are located at a lower elevation than the vents, which provides the 
same result as increasing stack height. (The effect of differences in heights of vents is intrinsic 
to the meteorological model embedded in COMPLY-R as described in Appendix G of the 
COMPLY-R User's Guide and, hence, adjustment for different heights is necessarily 
contemplated by the User's Guide.) Taking into account the difference in elevation, this partial 
move to a more realistic dispersion scenario resulted in somewhat lower doses for those 
receptors. Finally, as previously indicated, we ran the EPA's regulatory air dispersion model 
AERMOD to estimate radon concentrations at receptors and then used those concentrations with 
the COMPLY-R dose calculation protocol to estimate doses. 

As a result ofthe Notice of Violation ("NOV"), docket No. CAA-08-2010-0016 dated August 
17, 2010 relating to the Mine, Denison requested that SENES model the doses from the Mine in 
order that dose estimates can be provided to the EPA on a monthly basis, starting with results for 
September 2010 as provided to you in our letter dated 30 October 2010. 

As previously noted, Denison provides the radon emissions. It should be noted that the radon 
emissions vary from month to month depending on the activities within the mine, and what 
appears to be seasonal influences, with the highest emissions tending to occur in the winter 
months. As expected, the radon emissions in Jan 2011 are high relative to previous months due 
in part to these seasonal influences, and higher than those reported for January 2010, due in part 
to additional exhaust vents being added in the interim. It should also be noted that emissions 
from the Pandora 8 vent, which was a significant contributor to modeled doses at certain 
receptors in recent months, had no emissions for January, due to mitigative measures undertaken 
by Denison, which, as will be discussed below, has resulted in reduced modeled doses to those 
receptors for January. 

Two sets of results are provided incorporating the January radon emissions data. The first results 
are from the application of COMPLY-R using mulfiple runs to calculate doses at each individual 
location and taking (roughly) into account terrain effects as previously described in our March 
2010 report. The second analysis was performed using the AERMOD model also as previously 
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described in our March 2010 report. In both cases, adjustments are made for occupancy at two 
receptors which are only occupied for part of the year. An exemplar COMPLY-R run is 
provided in Appendix A. It should also be noted that results from both models are provided for 
January 2011 and for the rolling 12 months (i.e., February 2010 through January 2011), as 
discussed in more detail below.. 

The methods and results of our analysis can be described as follows: 

1.0 Models and Modellnputs 

1.1 Models 

COMPLY R is the EPA's reference model for assessing the dose from radon from mine upcasts. 

As noted earlier in this report, the EPA's regulatory air dispersion code AERMOD was also used 
to estimate atmospheric dispersion. AERMOD is a steady state Gaussian plume dispersion 
model that can be used to assess pollutant concentrations from a wide variety of complex 
industrial settings including multiple stacks, fugifive emissions, and building wake effects. The 
AERMOD Modelling System consists of two pre-processors (AERMET version 06341 and 
AERMAP version 09040) and the dispersion model AERMOD. The AERMOD Model is the 
regulatory model currently recommended by the EPA for simulating short-term air quality 
impacts from industrial complexes. 

1.2 Model Inputs 

Sources and Receptors 

The surface features and locations of mine vents and receptors are shown on Figure 1. 
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