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17 January 2012

Cindy Bladey
Chief, Rules, Announcements, and Directives Branch (RADB)
Office of Administration
Mail Stop: TWB-05-BolM
U.S. Nuclear Regulatory Commission

Washington, DC 20555-0001

Subject: Kennecott Uranium Company Comments on the Draft Interim Staff Guidance;
Evaluations of Uranium Recovery Facility Surveys of Radon and Radon Progeny in Air
and Demonstrations of Compliance with 10 CFR 20.1301 Docket ID: [NRC-2011-0266 -
(Federal Register I Volume 76, Number 224 1 Monday, November 21, 2011 I Notices)

Dear Ms. Bladey:

Kennecott Uranium Company is a uranium recovery licensee that owns the only remaining conventional
uranium mill in Wyoming, the Sweetwater Uranium Project. This facility is located in Sweetwater County,
Wyoming. In addition to the facility, Kennecott Uranium Company controls uranium resources around the
Sweetwater Uranium Project

The following are Kennecott Uranium Company's comments on the Draft Interim Staff Guidance:
Evaluations of Uranium Recovery Facility Surveys of Radon end Radon Progeny in Air and
Demonstrations of Compliance with 10 CFR 20.1301:

General Comments as to Form, Organization and General Content

The document was overall difficult to follow, confusing and somewhat disorganized in spite of the fact that
a flow chart was offered at the beginning of the document. The key issue being addressed by the
document is radon and radon progeny in air. The document should begin with a clear, concise and well
referenced introductory discussion of Radon-222 emissions from uranium recovery facilities as well as
background Radon-222 and Radon-222 progeny In air. The reader should first be provided with a clear
discussion of the problems in assessing the dose from Radon-222 progeny to members of the public. The
document should also discuss the common methods used In the Industry to assess Radon-222 and
Radon-222 progeny In air and the problems related to distinguishing Radon-222 emissions from a facility
from naturally occurring background. There also should be a clear discussion of the differences between
modeling and actual measurement of doses from Radon-222 progeny In air- The reliance of models
upon meteorological data should also be discussed.

Radon-222 and Its Progeny

The document states:

Note that in this document, the term oradon." without specifying the isotope, is generally
used to mean Radon-222, as that Is generally the Isotope of concern at the uranium
recovery facilities currently licensed. As discussed later, radon progeny are addressed
because most of the dose to people from releases of radon is actually due to exposure to
the radon progeny. Here, radon progeny refers to the short-lived (half lives less than one-
half hour) decay products of Rn-222, which are Po-2f18 Pb-214, BI-214, and Po-214.



Jan, 17. 20.12 12:50PM Kennecott Uranium No. 2325 P. 3

Continues 2

A decay chain chart for Radon-222 should be included so the reader can see where the isotoDes of

concern lie within the decay chain.

Measurement of Radon-222 and Its Progeny

Radon-222 is a noble high density (9.73 grams per liter) gas that decays by alpha emission with a half life
of 3.83 days. The document correctly states that "...most of the dose to people from releases of radon is
actually due to exposure to the radon progeny. Radon-222 in the environment is generally measured
using a RadTrak device. Appendix 1 contains a description of the RadTrak device manufactured by
Landauer, Inc. Please note that the literature states that the 'minimum level of detection is 30 pC/ days
i.e., 0.33 pCil/ based on 90 days". A client can request that the detectors be read to a higher resolution
(at a higher cost) which reduces the Lower Limit of Detection (LLD) to 0.06 pCi/I (6.0 pCi/I-Days) based
on a ninety (90) day exposure. This is the first problem with the estimation of dose from Radon-222
propen .

10 CFR Part 2 Appendix B - Table 2 provides Effluent Concentration Limits that "...are equivalent to the
radionuclide concentrations which, Yf inhaled or ingested continuously over the course of a year, would
produce a total effective dose equivalent of 0.05 rem (50 milfirem or 0. 5 millisievets)." The Effluent
Concentration Limits for Radon-222 are as follows:

Radon-222
Table I u Table 2 Table 3

Occupational Values Effluent concentrations Releases to

Col. I Col. 2 Col, 3 Col. Col2 Sewer
Oral Inhalation Monthly

Atomic AIl ALI DAC Air Water ConcentrationNo. Radionuclide Class (pCi) (.C. (Rcliml) (PCllml) (IClml (lCl.I)
86 Radon-222 With daughters 1 E44 4 E-6 IE-8

removed

With daughters IE'2 3E-8 IE-10 -
present (or 4 working (or.0.33

level months) worting
level)

The concentration limit with daughters present is IE-10 microCuries per milliliter which Is equivalent to 0.1
pCi/I. In this case, 0.1 pCi/I of Radon-222 with daughters present Is equivalent to 50 millirems of internal
exposure. The problem is that the existing measurement technology has a minimum level of detection of
0.33 pCi/I based upon a 90 day exposure with reading at conventional resolution and 0.06 pCill based
upon a 90 day exposure with reading at high resolution. When measuring Radon-222, the high resolution
Lower Limit of Detection (LLD) of 0.06 pCi/I based upon a 90 day exposure Is very close to the Effluent
Concentration Limit of 0.1 pCi/I. In addition, the error estimates for the data provided for RadTrak
detectors read at high resolution can vary between ÷/- 0.08 to /4-0.14 pCi/I (Kennecott Uranium Company
- Sweetwater Uranium Project SUA-1350 Semiannual 40.65 Report Second Half 2010- February 24,
2011 MLl10730197). The resolution and Lower Limit of Detection (LLD) of the existing technology for
environmental Radon-222 measurement makes it very difficult to pre•isely measure doses from Radon-
222.

Regarding this issue, the document states:

Typically, passive alpha-track detectors are used to measure environmental levels of
radon. Those detectors are relatively sensitive, but the minimum detectable concentration
(MDC) is a concern for demonstrating compliance using a comparison to the Part 20,
Appendix B, effluent value (0.1 pCi/L with progeny in equilibrium). For certain of these
detectors, MDC Is given as an time-Integrated concentration (i.e., an integrated product
of concentration and time at that concentration, for example with units pCi-days/L). The
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length of deployment of detectors can be increased to improve the MDC and reduce the
uncertainty of the measurements (e.g.. 6 months exposure results in a lower MDC than
does 3 months exposure).

Doses to Radon-222 decay products are generally determined using the modified Kusnetz Method. This
method is discussed in Regulatory Guide 8.30 - HEAL TH PHYSICS SURVEYS IN URANIUM
RECOVERY FACILITIES:

The modified Kusnetz method for measuring radon daughter working levels Is a suitable
method for UR facilities, The procedure consists of sampling radon daughters on a high-
efficiency filter paper for 5 minutes and, after a delay of 40 to 90 minutes, measuring the
alpha counts on the filter during a 1-minute interval. The original Kusnetz method
measured the alpha count rate. In the modified Kusnetz method, the rate meter Is
replaced by a scaler. This improves the sensitivity to a practical lower limit of 0.03
working level for a 1-minute count on a 10-liter (0.01 cubic meter) sample. This is about a
factor of 10 lower than that originally obtained using the original Kusnetz method. A 4-
minute count gives a lower limit of about 0.003 working level (Rat' 3). High-efficiency
membrane or glass fiber filters should be used to minimize loss of alpha counts by
absorption in the filter. However, a correction factor to account for alpha absorption In the
filter paper should still be used. Care should be taken to avoid contamination of the alpha
counter,

This method Is a good one in that testing is performed by the licensee on site and the method can be
varied slightly to improve its Lower Limit of Detection (LLD). For example, the volume of air collected in
(pumped through) the filter can be increased improving the Lower Limit of Detection (LLD) and reducing
the error estimate.
The modified Kusnetz Method must be used in conlunction with Radon-222 RadTrak measurements to

calculate equilibrium factors for Radon-222 and Its decay products.

Determination of Background

The document discusses the establishment of background Radon-222 concentration In air stating:

Establishing background locations for outdoor radon measurements Is difficult in many
situations, complicated by spatially and temporally varying concentrations: impact of
varying geology on the natural emissions of radon from soil into air. effects of topography
on wind patterns, especially on patterns of low speed winds (e.g., down valley drainage);
and potentially other nearby radon sources, particularly for sites located in heavily mined
areas. Licensees should carefully determine background locations on a case-specific
basis. When feasible, preoperational monitoring may provide a more complete
understanding of background radon concentrations. Regulatory Guide 4.14 recommends
one year of preoperational monitoring. However, annual average background radon
concentrations outdoors may vary considerably year-to-year.

For cases of background monitoring performed concurrently with operational monitoring,
NRC staff reviewers should be aware of the complexilies of determining an appropriate
background outdoor radon concentration that is representative of the receptor (or other
monitoring) locations. A background location would typically need to be close to the
monitoring locations, with geology similar to the site geology, so that the background
location Is representative of the monitoring location. But the background location should
also be far enough from the facility that the radon concentration is not significantly
impacted by radon releases from the facility. If onsite meteorological data are available,
the data can be used to help determine if background locations are unimpacted or
minimally impacted by site operations.
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Background Radon-222 activities vary both temporally and spatially in air. Kennecott Uranium Company
believes that background Radon-222 activities must be measured concurrently with operational
monitoring since background Radon-222 activities vary temporally. In winter for example, when the
ground is snow covered, background Radon-222 activities in air may be substantially reduced since
Radon-222 generated in soils upwind of a site are unable to enter the air due to snow. Agricultural
activities (plowing) upwind of the facility may elevate background Radon-222 activities in air.

Surface mining activities including uranium mining activities, vents from underground uranium mining
operations, and other types of earth moving activities are non-licensed activities and part of background
for the area. These activities can contribute to background Radon-222 activities in air as well. Because of
these factors background Radon-222 activities in air must be measured concurrently with other
operational monitoring. The documnent should be clear that Radon-222 from any mining activities are
from sources not licensed by the Commission (non-licensed sources) and are Dart of the prevailing
background for the area as Is Radon-222 from mining related barium chloride treatment facilities (from
removing radium from mine discharge water) and other non-licensed sources.

Background monitoring sites must be located upwind of the licensed facility as determined by the
predominate prevailing wind direction. This should be made clear In the document.

For various site specific reasons, background (upwind) Radon-222 activities in air may exceed
supposedly impacted downwind Radon-222 activities in air. This Is true at the Sweetwater Uranium
Project where downwind Radon-222 activities in air are indistinguishable from background regardless of
whether the facility was operating or on standby. The facility operated from February 1981 to April of
1983. In April 1983 it went on standby and has remained on standby to the present day. The upwind and
downwind radon data for the facility is presented in Appendix 3 and are summarized in the table below:

Average Upwind Average Downwind
Radon-222 Activity Radon-222 Activity

(pCi/liter) (pClIl1ter)
During Operations 1,56 0.99
Life of Project 3.07 2.57

Upwind (background) Radon-222 activity in air is on average higher than the downwind Radon-222
activity regardless of whether the facility was operating or not. In this case any Radon.,222 contribution
from the facility was lost in noise of background.

This is also true north of the Sweetwater Uranium Project at UR Energy's Lost Creek Project, the
southern edge of which lies approximately three (3) miles north of the Sweetwater Uranium Project.
Appendix 4 contains data for the Lost Creek Project. This data was generously provided by UR Energy.
Based upon the project's wind rose, locations URPA-7 and URPA-10 would constitute the project's
upwind and downwind sampling points respectively. No production has begun at this project so the
readings from these stations are true background readings and yet the readings collected at the various
sampling locations are very different. The data for their monitoring locations is shown in the table below:
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Lost Creek Project
Ambient Radon Monitoring Data

URPA-7 URPA-B URPA-9 URPA-10 URPA-13 URPA-1
Monitoring West of Southeast Center of Northeast Southeast of
Period Project of Project Project of Project Project Baroll

(PicoCuries (PicoCuries (PicoCuries (PicoCuries (PicoCuries per (PicoCurles
per liter) per liter) per liter) per liter) liter) per liter)

Q1 1.5 2.7 3.8 2.1 NIA 0.5
Q2 0.7 1.3 0.8 1.2 2.0 0.3
Q3 1.6 2.1 1.5 1.8 1.5 0.9
Q4 2.8 3.2 2.8 1.0 2.5 0.6
Q5 N/A N/A 1.7 2.0 2.7 0.8
Average: 1.7 2.3 2.1 1.6 2.2 0.6
Median: 1.6 2.4 1.7 1.8 2.3 0,6
Maximum: 2.8 3.2 3.8 2.1 2.7 0.9
Minimum: 0.7 1.3 0.8 1.0 1.5 0.3
Standard
Deviation. 0.9 0.8 1.2 0.5 0.5 0.2

Source: UR Energy - Lost Creek Project - NRC Technical Report Revision 2 -April 2010

This data supports the data for the Sweetwater Uranium Project to the south. The upwind station (URPA-
7) averages 1.7 PicoCuries per liter while the station on the project's border on the upwind (northeast)
side averages 1.6 PicoCuries per liter which Is slightly less. A distant location to the northeast (the Town
of Bairoll) averages far less than the background (upwind) sample. It averages 0.6 PicoCuries per liter.

In the fourth quarter, for example, the Radon-222 activity in background air upwind of the proposed facility
was 2.8 pCifl, while downwind (northeast of the proposed project), it was 1.0 pCiIl.

Background Radon-222 activity In air can vary markedly both temporarily and spatially and in the case of
the Sweetwater Uranium Project. Radon-222 activities in air, even in air not impacted by operations, is
not homogeneous. Any method used to calculate a dose to the nearest resident or at the site boundary
or a concentration at the site boundary must account for background and its variability.

Dose Modeling Versus Measurement

The document discusses in Section 4.2 Alternative Survey Approaches for Radon-222 in Air the
measurement of operational process parameters or the measurement of Radon-222 emissions from
stacks and other effluent points and the use of that Information as inputs to a model (MILDOS-AREA is
suggested) to determine Radon-222 activities In air at the site boundary. Kennecott Uranium Company
believes that Radon-222 emissions from stacks and exhausts can be performed accurately and well via
the use of RadTrak detectors placed in the vent/exhaust stacks and changed periodically (quarterly) to
measure the Radon-222 activity of the air and measurement of the air flow rates in the stacks since this Is
precisely what is done to measure Radon-222 activities exhausted from uranium mine ventilation raises
to assure compliance with 40 CFR Part 61 Subpart B. Kennecott Uranium Company has concerns
regarding the ability to accurately model Radon-222 concentrations above background in air at the
property boundary due to the variability of background as well as the variability of meteorological
conditions. Kennecott Uranium Company believes that measurement of a dose above background to a
specific receptor, a maximally exposed individual Is the best means of addressing these issues. At a
meeting between Commission uranium recovery staff and members of the uranium recovery industry in
January 2011 in Denver, Colorado a presentation was given regarding dose estimation/calculation from
Radon-222 and its decay products to members of the general public/nearest resident. Following this
presentation, Kennecott Uranium Company sent an e-mail to James Webb a health physicist and
member of the Commission's uranium recovery staff regarding the adequacy of the method used to
calculate dose to the nearest resident used at the Sweetwater Uranium Project. That e-mail and the reply
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are included in Appendix 2. The reply concludes by stating, "Kennecolt should continue to follow (he
methods identified in your semi-annual effluent (10 CFR 40.65) reports until directed otherwise."

The method by which Kennecott Uranium Company calculates dose to the nearest resident is described
in the e-mail In Appendix 2. In summation, the dose is calculated for a maximally exposed Individual
residing in a trailer along the boundary fence of the site. Radon-222 activities in air are measured using
RadTrak detectors placed in the trailer changed quarterly and Radon-222 decay product activities are
measured semiannually in the trailer using the modified Kusnetz Method. The Radon-222 and Radon-
222 decay products activities are compared to obtain an equilibrium factor for the trailer and the
equilibrium factor plus the Radon-222 activity are used to calculate a dose to the occupant. A dose from
Radon-222 and Its decay products is then calculated for the upwind/background air monitoring station
using the Radon-222 activity in air at the upwind/background air station and the equilibrium factor
calculated for the trailer. The calculated background dose is subtracted from the dose in the trailer to
obtain a dose to the nearest resident. Generally, because the measured Radon-22 activity In air at the
upwind/background monitoring station is higher than the measured activity in the trailer the dose is zero.
This method Is simple, reliable and consistent. Kennecott Uranium Company requests that the final
document clearly state that this type of method is acceptable.

Kennecott Uranium Company believes that any method used to calculate a dose to the nearest resident
to or at the site boundary of a uranium recovery facility must be simple, easy to implement, Involve as little
calculation as possible and applied consistently year after year to assure that changes in methodology do
not yield changes in the estimate of dose. Complex methods involving numerous inputs that may change
over time may lead to results that may not be as reflective of the actual dose and/or activity at the site
boundary. In keeping with the goal of simplicity, the term "land use census" in Section 3.3 should be
changed to the term uland use survey" which is in keeping with current terminology included in uranium
recovery licenses that require the preparation of annual land use reports.

Kennecott Uranium Company strongly agrees with the document when it states:

NRC staff reviewers need to assure that licensees document completely the assessments
performed by licensees to demonstrate compliance, including:

* Measurement methods should be clearly described.
* Measurement locations used to represent background should be clearly described.
* Results of measurements should be provided, with associated uncertainties.

Any method used to co•plete these assessments should be documented In a Standard Operating
Procedure (SOP).

Equilibrium Factors

The Statements of Consideration for the final revised 10 CFR Part 20 (Federal Register Volume 56,
Number 98 - Tuesday. May 21. 1991 - Rules and Regulations - page 23375) states:

The Commission is aware that some categories of licensees, such as uranium mills and
in situ uranium mining facilities, may experience difficulties in determining compliance
with the values in appendix B to Part 20.1001 - 20.2401, Table 2, for certain
radionuclides, such as Radon-222. Provision has been made for licensees to use air and
water concentration limits for protection of members of the general public that are
different from those in Appendix B to Pari 20.1001 - 20.2401, table 2, if the licensee can
demonstrate that the physiochemical properties of the effluent justify such modification
and the revised value is approved by the NRC. For example, uranium mill licensees
could, under this provision, adjust the table 2 value for radon (with daughters) to take into
account the actual degree of equilibrium present in the environment.

The document discusses acceptable equilibrium factors as per the table below:
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Acceptable values of and approaches to determining the equilibrium factor.

Equilibrium factor or
approachType of survey

Most conservative,
always acceptable
Generally acceptable

Receptor location

Indoors or outdoors

outdoors *

indoors *

residential exposure

Notes

1.0

0.7

0.5

ingrowth calculations
based on travel time
measure radon and
progeny separately and
calculate equilibrium
factor

consistent with NCRP
160 approach
based on RG 3.51,
consistent with NCRP
160 approach
see text for conditions on
use

Site-specific outdoors *

indoors *

* ff receptors am exposed indoors and outdoors, It Is acceptable to use separate equlllbtium factor values forindoor
and outdoor exposure lime, or to use the more consorNative equlllbturn factor value.

The equilibrium factors shown are high. Equilibrium factors for Radon-222 and Its decay products have
been calculated for the Security Trailer (the location of the nearest resident/receptor) at the Sweetwater
Uranium Project located along the site fence since 1993. The average equilibrium factor for the trailer
over twenty-nine (29) sets of readings is 0.166. This is lower than the 0.5 value discussed in the
document when it states:

For Indoors exposures, Regulatory Guide 3.51 provides a generally acceptable
equilibrium factor, Appendix C of Regulatory Guide 3.51 provides technical basis
Information used by NRC staff for a radon progeny inhalation dose conversion factor. The
appendix states that a ratio of 5 x 10-6 WL per pCi/m3 of Rn-222 is established by the
assumed indoor air concentration ratios of the Individual radon progeny. The relationship
between radon concentration, progeny concentration, and equilibrium factor Is: progeny
concentration (in WL) = radon concentration (in pCi/m3) x equilibrium factor x (1 WL per
100 pCI/L radon at equilibrium) x (1 x 10-3 m3/L). Based on this relationship, the value of
progeny concentration per radon concentration in the appendix is equivalent to an
assumption of an equilibrium factor of 0. 5.

The document also states:

Based on the substantial variability in radon progeny concentrations (diurnal, longer-term,
and other variability), making grab sample measurements with sufficient frequency to
estimate long-term averages may be quite tedious and expensive.

The environmental measurement of radon progeny may be tedious and time consuming; however, it
provides actual analytical data that can be used in the generation of equilibrium factors and in dose
calculation.

Kennecott Uranium Company believes that it is important that licensees do not rely upon provided
equilibrium factors but rather on site specific ones determined by the licensee. The Commission should
encouraae licenses to measure and calculate their own equilibrlum factors rather than relying upon ones
provided by others since the equilibrium factor is site specifi .
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Annual Average Concentrations
Kennecolt Uranium Company supports the use of average annual concentrations since the limit specified

in the regulations (10 CFR 20.1301) is an annual limit.

Workers Residing Onsite

The document states:

NRC staff note that some licensees provide onsite residences for workers; while off-duty,
these people are considered members of the public.

Kennecott Uranium Company agrees with this statement. At the Sweetwater Uranium Project security
officers reside on site in the Security Trailer and when not working are considered the nearest resident/a
member of the general public for Radon-222 dose assessment purposes.

Conclusions:

Kennecott Uranium Company believes that the document could be better organized, clearer, and
easier to understand. It should include a decay chain chart for Radon-222 to better orient the
reader as well as a discussion regarding Radon-222 in air, background Radon-222
concentrations, sources of Radon-222 from licensed uranium recovery facilities, as well as
modeling and measurement techniques.

" The document should discuss and emphasize the high variability both spatially and temporally of
Radon-222 in air and provide ranges for background concentrations in air.

" The document should provide a discussion of the measurement techniques for Radon-222 and its
progeny and provide information regarding the weaknesses of these techniques.

* The document should discuss the advantages and disadvantages of modeling versus
measurement of doses from Radon-22 and Its decay products.

" The document correctly addresses the issue of workers residing near the site boundary as well as
the fact that the average annual concentrations may be used.

* Kennecott Uranium Company supports the statement regarding the need to document the
methods used to calculate dose and/or activities at the site boundary.

* Kennecott Uranium Company believes that any method used to calculate a dose to the nearest
resident to or at the site boundary of a uranium recovery facility must be simple, easy to
implement, involve as little calculation as possible and applied consistently year after year to
assure that changes in methodology do not yield changes in the estimate of dose.

Kennecott Uranium Company appreciates the opportunity to comment on this document. If you have any
questions please do not hesitate to contact me.

Sincerely yours,

Oscar Pau so
Facility Supervisor

cc: Rich Atkinson
Katie Sweeney - National Mining Association (NMA)
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LANDAUER®

Radtrak Long-Term Radon Monitoring

Radirek is an alpha-track radon gas detector designed to monitor radon exposure for three
months to one year to obtain a long-ltern average concentration over time. Lendauer
saeIce Includes the Radirak detector, comprehensive analysis, and a confidentiat report ol
the findings. Radtrak can be packaged lor indoor or outdoor area monitoring or personnel
monitoring.

Landauer Is the leader and pioneer In radon gas detection and monitoring service. Since
1954, our scientists have been Involved with the development of radiation monitoring
seivices for nuclear research centers and laboratories, hospitals, medical and dental
offices. universities, and other Industries where radiation might be present. This experience
and technology have been Incorporated Into Landauer's highly accurate Radtfak radon
detector using our exclusive Track-Etch process. Radtrak radon detectors are used by the
Environmental Protection Agency, the National Insillules of Health. the American Lung
Association, and many other government and professional organizations.

Radirak measures the average radon
concentration at the location of the
detector during the monitoring period.
The alpha-Ireck detector has, Inside
the plastic housing, a radiosensitive
element thai records elpha particle
emlesons (alpha tracks) from the
natura] radioactive decay of radon.

When Ihe detector Is returned to Landauer's laboratory, the
alpha tracks are counted using computer-assisled Image
analysis equipment. The number of alpha tracks along with
the deployment lime period provides the basis for calculating
the average radon concentiation. The report with the radon
gas measurement, reported In pioocuies per liter of air (pCifl).
Is mailed within seven to ton days after receipt or detector.

Indoor Use
Monitoring Indoors requires placing the detector In an upright
position on a fiat surface, or It may be hung from a joist or
ceiling wfth the detectors hanger strip Included with the
shipment, The U.S. Environmental Protection Agency
recommends the detector be placed in the lowest lived-In
level of the home. It should be placed in a room that Is used
regularly but not a kitchen or bathroom. Slates or other
orga•rizaUons may have dilffering
recommendations. Contact your state
agency if you have a question regarding
placement.

Thoron Proof Filter
Upon request, a detector can be filted with a thoron proof
filler that provides measurement of Rn 222 only.

Technlcai Spec~ications
The radiosensitive element Is a CR-39 (allyl diglycol
carbonate) based, passive alpha.track detector.

* The CR-39 Is enclosed In a plaSlic housing
composed of electrically conducting malerial with
filtered openings to permit diffusion of radon gas only.

* Minimum level of detection is 30 pCiA days i.e., 0.33
pCi/i based on 00 days.

* Detectors, before, during or after exposure, should
not be In locations that exceed a temperature of
16o•F (70oC).

* Radlrak detectors are packaged In ilm-foll bags that
meat Military specification MIL-B-131. Class I to
prevent exposure prior to use.

* A metalli label Is provided for each deleclor to seal
the filtered openings 'following the exposure period to
minimize subsequent exposure to radon dudng the
return shipment to Landauers laboratory.
E each detector is identified by a unique aeial number
laser engraved on the CR-39, printed and bar coded
on the outside of Radirak, end the film-foil bag.

Outdoor Use
For monitoring outdoors,
the detector is fastened to -

the bottom of a clear
plastic cup. The cup is
then Installed Inside a
protective canister that has
been attached to a post or
other location. The protective canisters
are sold separately.

N

Personnel Monitoring
The personnel monitor comes
with a clip that easily attachas to
the delector and securely fastens
to clothing.

For more Inlormetlon on radon, refer to Ihe U.S.
Environmental Protection Agency's publication *A
Citizen's Guide to Radon' at hllpJM'lwwep&.9ovflaq/
radon/pubslcilgulde.himl or contact your state
department of health.

jI
Or
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From: Paulson, Oscar (cCC)
Sent: Wednesday. January 19, 2011 5:47 PM
To: 'Webb, James'
Cc: Schutterle, Shelley (CCC); Haag, Kelly (RTEA-Temp)
Subject: Source Material License SUA-1350 Docket Number: 40-8584 Calculation of the Dose from
Radon and Radon Decay Products to the Nearest ResidentlMember of the General Public

James Webb:

On Wednesday, January 12, 2011, Duane Schmidt of the Nuclear Regulatory Commission (NRC) gave a
presentation that included a discussion of the calculation of dose from radon and its decay products to
members of the general public and to the nearest resident from licensed uranium recovery facilities. In it,
he cited the preamble to the revised 10 CFR 20 (Federal Register Volume 56, Number 98 - Tuesday, May
21, 1991 - Rules and Regulations - page 23375) which states:

The Commission is aware that some categories of licensees, such as uranium mills and in situ uranium
mining facilities, may experience difficulties in determining compliance with the values in appendix B to
Part 20.1001 - 20.2401, Table 2, for certain redionuclides, such as radon-222. Provision has been made
for licensees to use air and water concentration limits for protection of members of the general public that
are different from those in Appendix B to Part 20.1001 - 20.2401, table 2, if the licensee can demonstrate
that the physiochemical properties of the effluent justify such modification and the revised value is
approved by the NRC. For example, uranium mill licensees could, under this provision, adjust the table 2
value for radon (with daughtem) to lake into account the actual degree of equilibrium present in the
environment.

At the Sweetwater Uranium Project, the nearest resident is the security guard who lives in a trailer
adjacent to the facility. He Is considered a member of the public/resident during times that he is on site
but not being paid. Two (2) RadTraklTrackEtch units are installed In Ihe trailer In which he stays to
measure radon concentrations, These are exchanged quarterly. In addition, air samples are collected in
the trailer by the two (2) RadTrak/TrackEtch units twice each year, These air sample filters are analyzed
by the modified Kusnetz Method to determine radon decay product concentrations in working levels. This
data is maintained in a spreadsheet and equilibrium factors for radon and its decay products have been
calculated for each six (6) month period (January to June and July to December) for each year for over a
decade. These equilibrium factors are averaged to generate an average equilibrium factor for the trailer
over time. This spreadsheet containing the equilibrium factors along with the entire dose calculation
method is provided in each semiannual 10 CFR 40.65 Report that is submitted to the Commission.

During the August 2009 inspection, you examined the site's 10 CFR 40.65 Report and specifically
examined the method used to calculate the dose to the nearest resident/member of the general public
(the security guard) from radon and its decay products and stated that you concurred with the method
being used. The inspection report documents this review stating:

The inspectors reviewed annual effluent reports for 2007- 2008 to assess doses to the general public.
Doses were assessed for individuals at the background station and at the security trailer. During 2007-
2008 does at the security trailer were below the background station measurements. Therefore, the
inspectors concluded that doses to the public were below the limits specified in 10 CFR 20.1301 and 10
CRFR 1302.

During his presentation, Duane Schmidt stated that use of a site specific equilibrium factor for radon and
its decay products requires 'approval of a member of NRC staff.'

While the use of a site specific equilibrium factor was discussed with members of Commission staff in the
past, for example Elaine Brummett in an e-mail dated September 7, 2001 specifically requested that a
copy of the calculation sheet and explanation of the method for calculation' of does to the nearest resident
be included for her review in each 40.65 Report that is submitted, no recent written approval by a member
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of Commission staff exists on file for the use of site specific equilibrium factors for radon and radon decay
products at the Sweetwater Uranium Project.

Given that you reviewed and concurred with the use of site specific equillbrum factors for radon and Its
decay products and with the dose calculation method during the August 2009 inspection, Kennecott
Uranium Company is requesting that you provide concurrence with the use of site specific equilibrum
factors for radon and its decay products and with the dose calculation method used at the Sweetwater
Uranium Project in a reply to this e-mail so that a current approval is on file at the site.

This issue was discussed with you in a telephone conversation on the afternoon of Wednesday, January
19, 2011. The dose calculation method and equilibrium factor spreadsheet can be reviewed in the
facility's most recent 40.65 Report which was submitted at the end of August 2010.

If you have any questions please do not hesitate to contact me.

Oscar Paulson

Facility Supervisor
Kennecott Uranium Company
Sweetwater Uranium Project
P.O. Box 1500
42 Miles Northwest of Rawlins
Rawlins, Wyoming 82301-1500

Telephone; (307)-324-4924
Fax: (307)-324-4925
Cellular: (307)-320-8758

E-mail: oscar.paulson(riotinto.com
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From: Webb, James (mailto;James.Webb@nrc,gov]
Sent:,Monday, February 28, 2011 11-;53 AM
To: Paulson, Oscar (CCC)
Cc: Schmidt, Duane; Gersey, Linda
Subject: Radon and Radon Decay Products Response

Mr. Oscar Paulson
Facility Supervisor
Kennecott Uranium Company
Sweetwater Uranium Project
P',O Box 1500
Rawlins, WY 82301-1500

Dear Mr. Paulson,

NRC staff reviewed your request to provide concurrence with the use of site specific equilibrium factors
for radon and Its decay products and with the calculation method used at the Sweetwater Uranium
Project. NRC staff notes that these methods are described in each semi-annual effluent (10 CFR 40.65)
reports submitted to the NRC. Because of the nature of your request, and the industry interest In this
particular Issue, NRC staff has determined that this issue should be addressed in a future guidance on
radon developed by the NRC. Your email was placed in ADAMS (ML1102602791) for future reference.
Kennecott should continue to follow the methods identified in your semi-annual effluent (10 CFR 40.65)
reports until directed otherwise.

Sincerely,

James Webb
Project Manager
USNRC
Washington D.C.
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Kennecott Uranium Company - Sweetwater Uranium Facility

DOWNWIND RADON DATA
AIR 7

START END DETECTOR AIR 4 AIR 4A AIR SA (RAWLINS)
DATE DATE TYPE pCi/L pCI/L pCi/L pCI/l

1981 01-Jan-81 0k-Feb-CI PRM 0.39 0.26 0.10

01-Feb-8I 01-Mar-Sl PRM 0.31 0,54 0.07

01-Mar-81 01-Apr-S1 PRM 0.30 0.48 0.11

01-Apr-81 01-May-81 PRiM , 0.25 0.39 0,15

01-May-81 01-Jun-81 PRM 0.18 0.24 0.02

01-un-SI 01-Jul-81 PRM 0.41 0.42 0.12

01-Jul-81 01-Aug-81 PRM ;. 0.92 0.96 0.08

01-Aug-91 01-Sop-H1 PRM 2.90 1.10 0.23

01-Sep-81 01-Ocl-Si PRM j. 2.30. 0,76 0.32

01-Oct-81 01-Nov-S1 PRM 1.57 3.47 0.08

01-Nov-81 01-DMc-8I PRiM 0.3.1 1.30 0,36

01-Dec-Sl 01-Jan-82 PRM 1 0.70 1.00 0.10

1982 01-Jha-82 01-Feb-42 PRM 23" 2.15 0.52

01-Fcb-R2 01-Mar-32 PRM 0.32 0.06 033

01-Mar-82 01-Apr-92 PRM 1.90 0.73 0.13
01-Apr-82 01-May-82 PRIM 1.93 1.01 0.03

01-May-82 01-Jun-82 PRM 0.99 0.81 0.42

01Jun-82 01-Jul-82 PRiM 1.02 0.41 0.03

01-Jul-82 01-Aug-82 PRM 1.02 0.41 0.03

01-Aug-82 01-Sep-82 PRM 0.91 0.66 0,59

01-Sep-22 01-Oct-82 PRM 0.36 0.03 0.03

01-Oct-82 01-Nov-82 PRM 0.16 2.21 0.22

01-Nov-82 01-Dec-82 PRM 0-25 0.58 0.18

01-Dec-82 01-Jan-83 PRM 0753 5 1.45 0.14

1983 01-Jan-83 01-Feb-3 PRIM &88 0.70 0,05

01-Peb-83 01-Mar-83 PRM 2.56 1.14 0.12

01-Mar-83 01-Apr-83 PR.M 0.40 1.09 0.05

01-Apr-83 01-May-83 PRM 0.66 0.41 0.24

01-May-83 01-Jun-83 PRM 0.70 0,47 0.32

01-Jun-83 01-Jul-83 PRM 0.68 0.87 1.43

02-Jul-83 01-Aug-83 PRM 0,83 -

01-Aug-83 01-Sep-83 PRM 1.17

01-Sep-93 01-Oct-83 PRlM 3.92

01-Oct-83 01-Nov-83 PRM 3.92

01-Nov-83 01-Dec-83 PRM 0.62

01-Dec-83 01-Jan-84 PRM 1.39

1984 01-Jan-84 01-Feb-94 PRM 0.96

01-Feb-84 01-Mar-84 PRM 1.06

01-Mar-84 01-Ap"-84 PRM - 1,56

01-Apr-84 01-May-84 PRIM - 0.03
01-May-84 01 -Jun-84 PRM - 1.44 -

01-Jun-84 01-Jul-S4 PRM - 2,81 -

01-Jul-84 01-Aug-34 PRM - 1.14

01-Aug-84 01-Sep-84 PRM 1.22 -

01-Sep-84 01.Oct-84 PRM 2.76 -

01-Oct-9d 01-Nov-34 PRIM 3.23

02-Nov-84 01-Dec-84 PRM 1.07 -

01-Dec-84 01-Jan-85 PRM 2.11 -

1985 01-Jan-85 01-Feb-85 PRM 3.10

01-Feb-85 01-Mar-85 PRM 9.03 -
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01-Mar-E5 01-Apr-85 PRM 2.40

0t-Apr-85 01-May-85 PRM 0.12

01-May485 01-Jun-85 PRM 2.32

0l-Jun-8s 01-Jul-35 PRM 1.69

01-Jul-35 01-Aug-45 PRM 1.48
01-Aug-&5 01-Sep-85 PRM 1.79

01-Sep.85 01-Oct-85 PPM 1.07

01-Oct-85 01-Nov-95 PRM 4.68

01-Nov-85 01-Dec-85 PRM 1.04

01-Dec-85 01-Jan-96 PRM 7.12

1986 01-Jan-86 01-Feb-86 PRM 0.03
0I-Feb-86 01-Mar-86 PRM 2.74

01-Mar-86 01-Apr4.6 PRM 0.48

01-Apr-86 01-May-36 PRM 1.88
01-May-86 01-Jun-86 PRM 0.30

0l-Junl-6 01-Jul-86 PRM 2.30

01-Jul-86 01-Aug-86 PIM 1.76

01-Aug-96 01-Sep-M6 PRM 2.49

01-Sep-86 01-Oct-86 PRM 0.94

01-Oct.86 01-Nov-86 PRM 5.50

01-Nov-86 01-Dec-86 PRM 1.26

01-Dec-86 01-Im•-87 PRM 3.14

1987 01-Jan-87 01-Feb-87 PRbM 1.80

01-Feb--7 01-Mar-87 PRM 0.03
01-Mar-87 01-Apr-87 PRM 1.06

01-Apr-87 01-May-87 PRM 3.98

01-May-S7 01-Jun-81 PRM 1.05

0b-Jun-97 01-Jul.87 PRM 2.60

01-Jul-87 01-Aug-27 PRM 2.32
01-Aug-I7 01-Sep-87 PRM 0.27

01-Sep-87 01-Oct-87 PRM 0.03

01-Oct-87 01-Nov-87 PRM 1.57
01-Nov-87 01-Dec-87 PRM 3.17

01-Dec-87 01-Jan-88 PRM 1.37

1938 014-Jan-" 01-Feb-ES RIM 1.02
01-Feb-88 01-Mat-as PRM 1.59

01-Mor-88 01-Apr-82 PPM 1.19
01-Apr-38 01-May-88 P'M 4.13

01-May-88 01-Jun-88 PRM 0.64

01-Jun-88 01-Jul-as PR.M 1,24
01-Jul-s8 01-Aug-88 PPM 0.00

01-Aug-88 01-Sep88 PRM 0.00

01-Sep.88 01-Oct-88 PRM 0,00

01-OcG-h8 01-Nov-89 PRM 0.00
01-Nov-88 01-Dec-88 PRM 0.00

01-Dec-89 01-Jan-89 PPM 0,00
1989 01-Jan-39 01-Feb-89 PRM 3.04

01-Feb-89 01-Mar-89 PRM 3,58

0I-Mor-89 01-Apr-89 PRM 4,00 - -

01-Apr-89 01-May-89 PPM 2,02

01-May-89 01-Jun-89 PRM 3.62 - -

0t-Jun.89 01-Jul-89 PPM 2.53 - -

01-Jul-89 01-Aug-89 PPM 2,69

01-Aug-89 01-Sep-89 PRM 1.37 - -

01-Sep-89 01-Oct-89 PRM 5.28 - -

01-Oct-39 01-Nov-89 PPM 4.22 -

01-Nov-89 01-Dec-89 PRM 2.19

01-Dec-89 01-Jon-90 PRM 6.41
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1990 01-Jan-90 01-Fcb-90 PRM 1.20

01-Fcb-90 01-Mar-90 PRM 2.88

01-Mar-90 01-Apr-90 PRM 0.94

01-Apr-90 01.Maky-90 PRM - 2.75

01-May-90 01-Jun-90 PRM - 2.64

01-Jun-90 01-Jul-90 PRM - 3.35
01-Jul-90 01-Aug-90 PRM - 1.91

01-Aug-90 01-Sep-90 PRM - 2,14

01-Sep-90 01-Oct-90 PRM 1.60

01-Oct-90 01-Nov-90 PRM 3.22
01-Nov-90 01-Dec-90 PRM 0.96

01-Deo.90 0l-lan-91 PRM 3.99
1991 01-Jan-91 01-Feb-91 PRM - 1.19

01-Feb-91 01-Mar-91 PRM - 4.45
01-Mar-91 01-Apr-91 PRM - 1.78
02-Apr-91 01-May-91 TRACKETCH - 1.60 -

02-May-91 01-Jun-91 TRACKETCH - 1.60
01-Jun-91 01-Jul-91 TRACK-ETC1H 1.60

01-Jul-91 01-Aug-91 TRACKETCH 2.60
01-Aug-91 01-Sep-91 TRACKETCH - 2.60

01-Sep-91 01.Oct-91 TRACKETCH 2,60
01,0lc-91 01-Nov-91 TRACKETCH 2.20 -i

01-Nov-91 01-Dec-91 TRACKETCH 2.20

01-Dec-91 03-Jan-92 TRACKETCH - 2.20
2992 I 0-Jon-92 07-Fb-92 TRACKETCH - 4.66

07-Feb-92 03-Mar-92 TRACKETCH - 4.66

03-Mar-92 02-Apr-92 TRACKETCH - 4.66

02-Apr-92 I 2-May-92 TRACKETCH - 2.63 -

1 1-May-92 01-Jurt-92 TRACKETCH - 2,63
01-Jun-92 01-Jul-92 TRACKETCH - 2.63
01-Jul-92 01-Aug-92 TRACKETCH - 2.87

01-Aug-92 01-Sep-92 TRACKETCH - 2.87
01-Sep-92 06-Oct-92 TRACKETCH 2.87
06-Oct-92 0J-Nov-92 TRACKETCH - 3.10

01-Nov-92 01-D1c-92 TRACKETCH - 3.10
01-Dec-92 04-Jan-93 TRACKETCH - 3.10

1993 04-Jan-93 01-Feb-93 TRACKETCH [ 2.90
01-Feb-93 01-Mar-93 TRACK£TCHI 2.90

01-Mar-93 02-Apr-93 TRACKETCH 2.90

01-Apr-93 01-May-93 TRACKETCH 3,00
01-May-93 01-Jun-93 TRACKETCH 3.00
01-Jun-93 30-Jun-93 TRACKETCH 3.00
30-Jun-93 01-AUg-93 TRACKETCH [ 4.20

01-Aug-93 I 8-Aug-93 TRACKETCH - 4.20

I8-Aug-93 0 1-Oct-93 TRACKETCH 4.20
01-Oct-93 04-Nov-93 TRACKETCH 4.00

04-Nov-93 30-Nov-93 TRACK-ETCH 4.00
30-Nov-93 03-Jan-94 TRACKETCH 4.00

1994 03-Jan-94 3 I-Jan-94 TRACKETCH 4.00

31-Jan-94 21-Feb-94 TRACKETCH 4.00
21-Feb-94 31-Mar-94 TRACKETCH 4.00
31-Mar-94 27-Apr-94 TRACKETCH 3.30

27-Apr-94 31-May-94 TRACKIETCH 3.30
31 -May-94 01-Jul-94 TRACKETCH 3.30

01-Jul-94 03-Aug-94 TRACKETCH 3.30
03-Aug-94 07-Sep-94 TRACKETCH 3.30
07-Sep-94 03-Oct-94 TRACKETCH 3.30
03-Oct-94 02-Nov-94 TRACKETCH 3.50
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02-Nov-94

01-Dec-94

1995 03-Jan-95
01-Feb-95
02-Mar-95

31-Mar-95
30-Apr-95

31 -May-95

30-Jun-9S
31-Jul-95

31-Aug-95

30-Sep-95
31-Oct-95

30-Nov-95

1996 03-Jan-96

01-Feb-96

01-Mar-96
01-Apr-96

01-May-96

Or-Jun-96
01-Jul-96

01-Aug-96
0 [-Sep-96

30-Sep-96

01-Nov-96
01-Dec-96

1997 03-Jan-97

01-Feb-97
01-Mar-97

01-Apr-97

0 1-May-97
01-Jun-97
30-Jun-97

01-Aug-97
01-Sep-97

01-Oct-97

01-Nov-97
1998 01-Dec-97

03-Jlan-98
01-Feb-98

01-Mar-98

01-Apr-98
01-May-98

01 -Jun-98

01-Jul-98
01-Aug-99
01-Sep-98

30-Sep-98
Ol-Nov-98

01-Dec-98
1999 04-Jan-99

01-Feb-99
01-Mar-99

I 1-Apr-99
01-May-99
01-Jun-99

04-Jul-99

01-Aug-99

Kennecott Uranium

01-Dec-94 TRACKETCH

03-Jon-95 ITtACKETCH
01-Feb-95 TRACKETCH

02-Mar-95 TRACKETCH

3 1-Mar-95 TRACKETCH

30-Apr-95 TRACICETCH

31-May-95 TRACKETCH

30-Jun-95 TRACKE'CH

31-Jul-95 TRACKETCH
31-Aug-95 TRACKETCH

30-Sep-95 TRACKETCH

31-Oct-95 TRACKETCH
30-Nov-95 TRACKETCH
03-Jan-96 TRACKETCH

01-Feb-96 TRACKETCH

01-Mar-96 TRACKETCH
01-Apr-96 TRACKETCH

01-May-96 TRACKETCH

01-Jun-96 TkACKETCH
01-Jul-96 TRACKETCH

01-Aug-96 TRACKETCH

01-Scp-96 TRACKETCH
30-Sep-96 TRACKETCH

01-Nov-96 TRACKETCH

01-Dec-96 TRACKMTCH
03-Jan-97 TPACKErCH

01-Feb-97 TRACKETCH

01-Mar-97 TRACKETCH
01-Apr-97 TRACKETCH

01-May-97 TRACKETCH
01-Jun-97 TJ1ACKETCH
30-Jun-97 TRACKETCH

01-Aug-97 TRACKETCH
01-Sep-97 TRACKETCH

01-Oct-97 TRACKETCH

01-Nov-97 TRACKETCH
01-Dee-97 TRACKETCH

03-Jan-98 TRACKETCH

01-Feb-98 TRACKETCH
01-Mar-98 TRACKETCH
01-Apr-9B TRACKETCH

01-May-93 TRACKETCH
01-Jun-98 TRACKETCH
01-Jul-98 TRACKETCH

01 -Aug-98 TRACKETCH
01-Sep-98 TRACKETCH

30-Sep-98 TRACKETCH

01-Nov-98 TRACKETCH
01-Dec-98 TR.ACKETCH

04-Jan-99 TRACKETCH

01-Feb-99 TRACKETCH
01-Mar-99 TRACKETCH

I I-Apr-99 TRACKETC14

01-May-99 TRACKETCH
01-Jun-99 TRACKETCH
04-Jul-99 TRACKETCH

01.Aug-99 TRACKETCH

01-Sep-99 TRACKETCH

No. 2325 P. 20

3.50
3.50
1.70

1.70

12.0
2.60
2.60

2.60
3.90

3.90
3.90
3.50
3,50

3.50

1.90

1.90
1.90
3.40

3.40

3.40
3.10

3.10
3.10

3.30

3.30
3.30

1.10

1.10
1.10

3.00

3.00
3.00

2.40
2.40

2.40

3.80
3.30

3.80

2.30
2.30

2.30
2,00
2.00

2.00

2.40
2,40

2.40
3.00

3.00
3.00

2,40
2.40

2.40

2,60
2.60

2.60

3,50

3.50:1
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01-Sep-99 03-Oct-99 TRACKETCH 3.50

03-Oct-99 01-Nov-99 TRACKETCH 4.70

01-Nov-99. 01-Dec-99 TRACKETCH 4.70

2000 01-Dec-99 02-Jan-00 TRACKETCH 4,70

02-Jan-00 01-Feb-00 TRACKETCH 2.40

0 1-Feb-00 01-Mar-00 TRACKETCH 2.40

01-Mtr-00 04-Apr-00 TRACKETCH 2.40

04-Apr-00 01-May-00 TRACK.ETCH 3.20

01-May-00 01-Jun-00 TRACKETCH 3,20

01-Jun-00 05-Jul-00 TRACKETCH 3.20
05-Jul-00 01-Aug-00 TRACKETCH 4.20

01-Aug-00 01-Sep-00 TRACKETCH 4.20

01-Sep-00 02-Oct-00 TRACKErCH 4.20

02-Oct-00 01-Nov.00 TRACKETCH 3.70

01-Nov-00 01-Dec-00 TRACKETCHI- 3,70
01-Dec-00 01-Jan-01 TRACKETCH 3.70

2001 02-Jan-01 01-Feb-01 TRACKETCH 3.90

01-Feb-0 01-Mar-01 TRACKETCH 3.90

02-Mar-01 01-Apr-01 TRACKETCH 3,90
01-Apr-01 0[-May-01 TRACKETCH 1.50

01-MAy-01 0-Jun-01 TRACICE'CH 1.50

0-Jun-0 01-Jul-01 TRACKETCH 1.50
01-Jul-O 01-Aug-01 TRACKETCH - 2.50

01-Aug.01 01-Sep-01 TRACKETCHI 2,50
01-Sep-01 01-Oct-01 TRACKETCH 2.50
01-Oct-01 01-Nov-01 TRACKETCH 2.00

01-Nov-01 01-Dec-01 TRACKETCH 2.00
01-Dec-01 02-Jan-02 TRACKETCH 2.00

2002 02-Jan-02 02-Feb-02 TRACKETCH I 2.70

02.Feb-02 01-Mar-02 TRACIETCH 2.70
01-Mar-02 31-Mar-02 TRACKETCH 2.70

31-Mar-02 01-May-02 TRIACKETCH 2.00

01-May-02 01-Jun-02 TRACKERTCH 2,00
01-Jun-02 01-Jul-02 TRACKETCH 2.00
01-Jul-02 01-Aug-02 TRACKETCH - 2.20

01-Aug-02 01-Sep-02 TRACKETCH - 2.20

01-Sep-02 01-Oct-02 TRACKETCH 2.20
01-Oct-02 01-Nov-02 TRACKETCH 2.80

01-Nov-02 0 1 -Dec-02 TRACKETCH 2.80
01-Dec-02 02-Jan-03 TRACKETCH 2.80

2003 02-Jan-03 01-Feb-03 TRACKETCH - 1.40
01-Feb-03 01-Mar-03 TRACKETCH 1.40

01-Mar-03 31-Mar-03 TRACKETCH 1.40

31-Mar-03 01-May-03 TRACKETCH 3.50
01-May-03 01-Jun-03 TRACKETCH 3.50
01-Jun-03 30-Jtn-03 TRACKETCH 3.50
30-Jun-03 01-Aug-03 TRACKETCH NO DAi

01-Aug-03 01-Sep-03 TRACKETCH NO DAI
01-Sep-03 01-Oct-03 TRACKETCH NO DA1

01-Oct-03 01-Nov-03 TRACKaFCH 2.10
01-Nov-03 01-Dee-03 TRLACKE-CH 2.10
01-Dec-03 01-Jen-04 TRACKETCH 2.10

2004 01-Jan-04 01-Feob-04 TRACKETCH 2.70

01-Feb-04 01 -Mar-04 TRACKErCH 2.70
01-Mar-04 01-Apr-04 TRACKETCH 2.70

01-Apr-04 01-May-04 TRACIETCH - 1.70
01-May-04 01-Jun-04 TRACKETCH 1.70
0I-Jun-04 30-Jon-04 TRACKETCH 1.70

No, 2325 P. 21
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30-Jun-04
01-Aug-04

01-Sep-04

03-Oct-04

01-No.-04
01-Dec-04

2005 01-Jan-OS

OI-Feb-05
01-Mar-OS
04-Apr-OS

01-May-05
01-Jun-05

03-Jul-OS

01-Aug-05
01-Sep-05

01-Oct-OS

01-Nov-05

01-DeC-OS
2006 01-Jan-06

01-Feb-06
01-Mar-06
03-Apr-06

03.May-06
03-Jun-06

05-Jul-06

05-Aug-06
05-Sep-06

02-Oct-06

02-Nov-06
02-Dec-06

2007 02-Jan-07

02-Feb-07
02-Mar-07

02-Apf-07

02-May-07
02-Jun-07

03-Jul-07
01-Aug-07
0 1-Sep-07
03-Oct-07

0O-Nmo-07
01-Dec-07

2008 02-Jan-08
01-Feb-08

01-Mar-08

01-Apr-o08
01-May-OS

01-Jun-08

02-Jul-0O
01-Aug-O0

01-Sep-08

01-Oct-08
01-Nov-08

01-Dec-0O

2009 04-Jon-09

01-Feb-09

I-Mar-09

31-Mar-09

01-Aug-04 TRACKETCH

01-Sep-04 TRACKETCH

03.OC-04 TRACKETCH
01-Nov-04 TRACKETCH

01-Dec-04 TRACKETCH

01-Jan-05 TRACKETCH

01 -Feb-0S TRACKETCH
0C-Mar-05 TRACKETCH

04-Apr-OS TRACKETCH

01-May-05 TRACKETCH
01-Jun-05 TRACKETCH
03-Jul-O5 TRACKETCH

01-Aug-05 TRACKETCH

01-Sep-05 TRACKETCH
01-Oct-05 TRACKETCH

01-Nov-05 TRACKETCH

01-Dec-05 TRACKETCH
01-Jan-06 TRACKETCH

01-Feb-06 TRACKETCH

01-Mar-06 TRACKETCH
03-Apr-06 TRACKETCH

03-May-06 TRACKETCH
03-Jun-06 TRACKETCH
05-Jul-06 TRACKETCH

OS-Aug-06 TRACKETCH

05-Scp-06 TRACKETCH
02-Oct-06 TRACKETCH

02-Nov-06 TRACKETCH

02-Deo-06 TRACKETCH
02-Jan-07 TRACKETCH
02-Feb-07 TRACKETCI'

02-Mar-07 TRACKETCH
02-Apr-07 TRACKETCH

02-May-07 TRACKETCH
02-lu-07 TRACKETCH

03-Jul-07 TRACKETCH
01-Aug-07 TRACKETCH
01-Sep07 TRACKETCH

03-Oct-07 TRACKETCH

01-Nov-07 TRACKETCH
01-Dec-07 TRACKETCH

02-Jan-08 TRACKETCH

01-Feb-08 TRACKETCH
01-Mor-O8 TRACKETCH

01-Apr-08 TRACKETCH

01-May-0 TRACKErCH
01-Jun-0S TRACKETCH

02-Jul-08 TRACKETCH
01-Aug-0 TRACKETCH
01-Sep-08 TRACKETCH

01-Oct-08 TRACKETCH

01-Nov-08 TRACK)TCH
01-Dec-0 TRACKETCH

04-Jan-09 TRACKETCH

01-Feb-09 TRACKETCH
I-Mar-09 TRACKETCH

3 1-Mar-09 TRACKETCH

01-May-09 TRACKETCH

3.10

3.10
3.10

2.80
2.80

2-g0
1.80

1.80

1,80
1,50

1.50

1.50

3.00
3.00

3.00
3.10

3.10

3.10

2,40
2.40
2.40

2.50
2.50

2.50

3.10
3.10
3.10
2.60

2.60

2.60
2.00

2.00

2.00
2.90

2.90
Z90

3.70

3.70

3.70
3.20

3.20
3.20

2.10

2.10
2,10

1.60

1.60

1.60
2.90

2.90
2,90
2.90

2.90
2.90

2.70

2.70

2.30
2.30
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0I-May-09
01-Jun-09
29-Jun-09

01-Aug-09

01-Sep.09
1-Oct-00

01-Nov-09
01-Dec-09

1-Jan-10
1-Feb-10
1-Mar-10

1-Apr-10
1-May-1O
1-Jun-10

1-Jul-4O

1-Aug-10
1-Sap-10

1-Oct-10

1-Noo-10

i-Dec-IC
1-Jan-II

1-Feb-Il
1-Mar-I I
I-Apr-1l

1-May-11
1-Jun-Il

Ke n ne c ott U r an ýu n No. 2325 P. 23

0I-Jun-09
29-lun-09

01-Aug-09

01-Sep-09
01-Oct-09

01-Nov-0O
01-Dec-09

31-Dec-09

1-Feb-10
1-Mar-lO

1-Apr-10
1-May-10
1-Jun-10
1-Jul-10

I-Aug-1 0
1-sep-I0

I-oct-l1

1-Nov-10
1-Dec-10
1-Jan-11

1-Feb-1i

1-Mar-l1
1-Apr-l1

1-May-lI
1-Jun-11
1-Jul-11

TRACKETCH

TRACKETCH

TRACKE'CH
TRACKETCH

TRACKETCH

TRACKETCH

TRACKETCH

TRACKETCH
TRACKETCH

TRACKETCH

TRACKETCH

TRACKETCH
TRACKETC H

TRACKETCH

TRACKETCH
TRACKETCH

TRACKETCH

TRACKETCH
TRACKETCH

TRACKETCH
TRACKETCH
TRACKETCH

TRACKETCH

TRACKETCH
TRACKETCH

TRACKETCH

- I

2.30

2.30
2.90

2.90

2.90
2,80

2.80

2.80

2,70
2.70

2.70

1.70

1.70
1.70

2.20
2,20

2.20

1.60

1.60
1.60

1.00
[.00
1.00
1.60

1.60
1.60

2,57
0.00

9.03
1,13

1.27

AVERAGE

MINIMUM
MAXIMIUMI

STD. DEV.
VARIANCE

AVERAGE
MINIMUM

MAXIMUM
STO. DEV.

VARIANCE

0.95
0.16

2.90

0.77
0.60

1.05
1.05

1.05

0.24
0.24

0.24
0.29

0.08

Operating Perod - Alr 4
0.99
0.16

2.90

0.62

0.67

I-IF MORE THAN ONE READING WAS TAKEN FOR THE PERIOD THEN THE RESULT SHOWN
IS AN AVERAGE OF THE READINGS TAKEN

2-IF T"HRE (3) IDENTICAL READINGS FOR A SINGLE STATION APPEAR
IN SUCCESSION AND ARE MARKED BY A SINGLE VERTICAL LINE
IN ALL THREE MONTHS OF A GIVEN CALENDER QUARTER
THEN THE DETECTOR WAS PLACED FOR THE ENTIRE QUARTER AND
THE INDIVIDUAL MONTHLY READINGS ARE THE SINGLE QUARTERLY READING
REPEATED FOR EACH MONTH
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Kennecott Uranium Company - Sweetwater Uranium Facility

UPWIND RADON DATA

No. 2325 P. 24

DETECTOR
TYPE

STATION
AIR 2- A

pCi/LSTART DATE END DATE

1981

1982

1983

1984

1-Jan-81
1-Feb-81
1-Mar-81
1-Apr-81

1-May-81
1-Jun-81
1-Jul-81

l-Aug-81
1-Sep-81
1-Oct-81
1-Nov-81
1-Dec,-81
1-Jan-82
1-Feb-82
1-Mar-82
1-Apr-82

1-May-82
1-Jun-82
1-Jul-82

1-Aug-82
1-Sep-82
I -Oct-82
1 -Nov-82
1-Dec-82
1-Jan-83
1-Feb-83
1-Mar-83
1-Apr-83
1-May-83
1-Jun-83
1-Jul-83

1-Aug-83
1-Sep-83
1-Oct-83
1-Nov-83
1 -Dec-83
1 -Jan-84

1-Feb-84
1-Mar-84
1-Apr-84

01-Feb-81
01-Mar-81
01-Apr-81
01-May-81
01-Jun-81
01-Jul-81

01-Aug-81
01-SeOp-81
01-Oct-81
01-Nov-81
01-Dec-81
01-Jan-82
01-Feb-82
01-Mar-82
01-Apr-82

01-May-82
01-Jun-82
01-Jul-82

01-Aug-82
01-Sep-82
01-Oct-82
01-Nov-82
01-Dec-82
01-Jan-83
01-Feb-83
01-Mar-83
01-Apr-83

01-May-83
01-Jun-83
01-Jul-83

01-Aug-83
01-Sep-83
01-Oct-83
01-Nov-83
01-Dec-83
01 -Jan-84
01-Feb-84
01-Mar-84
01-Apr-84
01-May-84

PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM

0.66
0.60
0.52
0.41.
0.22
0.21
.1.00

2.10
0.73
4.02
1.07
2.10.
0.04
.1001

1.88
6.86
0.91

1.98
0.46
0.86
2.32
•5.23
1.39
1.86
1 .03
0.44
1.22
0.56
2.38

STATION
AIR 2 -8 AIR 3A

pCl/L pCiIL

0.12
0.1.9
0.ý4
0.27

-0..28
0.48
0,26
0.20

- 0.90

0.80
1..85

- 0222
- 1.09

0.42
i 1.07

0.41

0.29
0.29
0.24

- 0.37
1,24

- ,1,04
- 0.89
- 0.20
- 0.31

- 1.21'
0.,52
2.95
1.57
1.72
0.52
2.04
2.04
0.20
0.04
1.32
1.79
1.18
1.21
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1985

1986

1987

1988

1-May-84
1-Jun-84
1 -Jul-84

1-Aug-84
1-Sep-84
1-Oct-84
1-Nov-84
1 -Dec-84
I-Jan-85
1-Feb-85
1-Mar-85
1-Apr-85
1-May-85
1-Jun-85
1-Jul85

1-Aug-85
1-Sep-85
1-Oct-85
1-Nov-85
1-Dec-85
1-Jan-86
1-Feb-86
1-Mar-86
1-Apr-86

1-May-86
1-Jun-86
1-Jul-86

1-Aug-86
1-Sep-86
1-Oct-86
1-Nov-86
1-Dec.-8
1-Jan-87
1-Feb-87
1-Mar-87
1-Apr-87

1-May-87
1-Jun-87
1-Jul-87

1-Aug-87
1-Sep-87
1-Oct-87
1-Nov-87
1-Dec-87
1-Jan-88
1-Feb-88
1-Mar-88
1-Apr-88

1-May-88

01-Jun-84
01-Jul-84

01-Aug-84
01-Sep-84
01-Oct-84
01-Nov-84
01-Dec-84
01-Jan-85
01-Feb-85
01-Mar-85
01-Apr-85

01-May-85
01-Jun-85
01-Jul-85

01-Aug-85
01-Sep-85
01-Oct-85
01-Nov-85
01-Dec-85
01-Jan-86
01-Feb-86
01-Mar-86
01-Apr-86

01-May-86
01-Jun-86
01-Jul-86

01-Aug-86
01-Sep-86
01-Oct-86
01-Nov-86
01-Dec-86
01-Jan-87
01-Feb-87
01-Mar-87
01-Apr-87

01-May-87
01-Jun-87
01-Jul-87

01-Aug-87
01-Sep-87
01-Oct-87
01-Nov-87
01-Dec-87
01-Jan-86
01-Feb-88
01-Mar-88
01-Apr-88

01-May-88
01-Jun-88

PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM
PRM

PRM
PRM
PRM
PRM
PRM

1.10
2.15
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1-Jun-88 01-Jul-88 PRM
1-Jul-88 01-Aug-88 PRM

1-Aug-88 01-Sep-88 PRM
1-Sep-88 01-Oct-88 PRM
1-Oct-88 01-Nov-88 PRM

1-Nov-88 01-Dec-88 PRM
1-Dec-88 01-Jan-89 PRM

1989 1-Jan-89 01-Feb-89 PRM -
1-Feb-89 01-Mar-89 PRM
1-Mar-89 01-Apr-89 PRM
1-Apr-89 01-May-89 PRM

1-May-89 01-Jun-89 PRM
1-Jun-89 01-Jul-89 PRM
1-Jul-89 01-Aug-89 PRM

1-Aug-89 01-Sep-89 PRM
1-Sep-89 01-Oct-89 PRM - -

1-Oct-89 01-Nov-89 PRM - -

1-Nov-89 01-Dec-89 PRM - -

1-Dec-89 01-Jan-90 PRM - -

1990 1-Jan-90 01-Feb-90 PRM -

1-Feb-90 01-Mar-90 PRM
1-Mar-90 01-Apr-90 PRM
1-Apr-90 01-May-90 PRM

1-May-90 01-Jun-90 PRM
1-Jun-90 01-Jul-90 PRM
1-Jul-90 01-Aug-90 PRM

1-Aug-90 01-Sep-90 PRM
1-Sep-90 01-Oct-90 PRM
1-Oct-90 01-Nov-90 PRM
1-Nov-90 01-Dec-90 PRM
1-Dec-90 01-Jan-91 PRM

1991 1-Jan-91 01-Feb-91 PRM 2.00
1-Feb-91 01-Mar-91 PRM 2.00
1-Mar-91 01-Apr-91 PRM 2.00
1-Apr-91 01-May-91 TRACKETCH (3)

1-May-91 01-Jun-91 TRACKETCH (3)
1-Jun-91 01-Jul-91 TRACKETCH (3)
1 -Jul-91 01-Aug-91 TRACKETCH 4.20

1-Aug-91 01-Sep-91 TRACKETCH 4.20
1-Sep-91 01-Oct-91 TRACKETCH 4.20
1-Oct-91 01-Nov-91 TRACKETCH 2.80
1-Nov-91 01-Dec-91 TRACKETCH 2.80
1-Dec-91 03-Jan-92 TRACKETCH 2.80

1992 10-Jan-92 07-Feb-92 TRACKETCH 3.90
7-Feb-92 03-Mar-92 TRACKETCH 3.20
3-Mar-92 02-Apr-92 TRACKETCH 5.93
2-Apr-92 11-May-92 TRACKETCH 3.07 - -

11-May-92 01-Jun-92 TRACKETCH 3.07 - -

1-Jun-92 01-Jul-92 TRACKETCH 3.07 - -
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1-Jul-92 01-Aug-92 TRACKETCH 3.80
1-Aug-92 01-Sep-92 TRACKETCH 3.80
1-Sep-92 06-Oct-92 TRACKETCH 3.80
6-Oct-92 01-Nov-92 TRACKETCH 3.00 -

1-Nov-92 01-Dec,-92 TRACKETCHI 3.00
1-Dec-92 04-Jan-93 TRACKETCH 3.00

1993 4-Jan-93 01-Feb-93 TRACKETCH 3.20 - -

1-Feb-93 01-Mar-93 TRACKETCH 3.20 - -

1-Mar-93 01-Apr-93 TRACKETCH 3.20 - -

1-Apr-93 01-May-93 TRACKETCH 2.50 - -

1-May-93 01-Jun-93 TRACKETCH 2.50 -

1-Jun-93 30-Jun-93 TRACKETCH 2.50 -

30-Jun-93 01-Aug-93 TRACKETCH 4.80 -

1-Aug-93 18-Aug-93 TRACKETCH 4.80 -

18-Aug-93 01 -Oct-93 TRACKETCH 4.80 -

1-Oct-93 04-Nov-93 TRACKETCH 4.80 -

4-Nov-93 30-Nov-93 TRACKETCH 4.80 -

30-Nov-93- 03-Jan-94 TRACKETCH 4.80
1994 3-Jan-94 31 -Jan-94 TRACKETCH 5.30

31-Jan-94 21-Feb-94 TRACKETCH 5.30
21-Feb-94 31-Mar-94 TRACKETCH 5.30
31-Mar-94 27-Apr-94 TRACKETCH 3.10
27-Apr-94 31-May-94 TRACKETCH 3.10

31-May-94 01-Jul-94 TRACKETCH 3.10
1-Jul-94 03-Aug-94 TRACKETCH 3.70

3-Aug-94 07-Sep-94 TRACKETCH 3.70
7-Sep-94 03-Oct-94 TRACKETCH 3.70
3-Oct-94 02-Nov-94 TRACKETCH 3.00
2-Nov-94 01-Dec-94 TRACKETCH 3.00
1-Dec-94 03-Jan-95 TRACKETCH 3.00

1995 3-Jan-95 01-Feb-95 TRACKETCH 3.10
1-Feb-95 02-Mar-95 TRACKETCH 3.10
2-Mar-95 31-Mar-95 TRACKETCH 3.10

31-Mar-95 30-Apr-95 TRACKETCH 2.40
30-Apr-95 31-May-95 TRACKETCH 2.40 - -

31-May-95 30-Jun-95 TRACKETCH 2.40 - -

30-Jun-95 31 -Jul-95 TRACKETCH 4.50 - -

31-Jul-95 31-Aug-95 TRACKETCH 4.50 -

31-Aug-95 30-Sep-95 TRACKETCH 4.50 -

30-Sep-95 31-Oct-95 TRACKETCH 4.80
31-Oct-95 30-Nov-95 TRACKETCH 4.80
30-Nov-95 03-Jan-96 TRACKETCH 4.80

1996 3-Jan-96 01-Feb-96 TRACKETCH 2.20
1-Feb-96 01-Mar-96 TRACKETCH 2.20
1-Mar-96 01-Apr-96 TRACKETCH 2.20
1-Apr-96 01-May-96 TRACKETCH 2.90

1-May-96 01-Jun-96 TRACKETCH 2.90 -

1-Jun-96 01-Jul-96 TRACKETCH 2.90
1-Jul-96 01-Aug-96 TRACKETCH 4.10 -
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1-Aug-96 01-Sep-98 TRACKETCH 4.10 - "

1-Sep-96 30-Sep-96 TRACKETCH 4.10-

30-Sep-96 01-Nov-96 TRACKETCH 2.90 -

1-Nov-96 01-Dec-96 TRACKETCH 2.90

1-Dec-96 03-Jan-97 TRACKETCH 2.90

1997 3-Jan-97 01-Feb-97 TRACKETCH 1.70

1-Feb-97 01-Mar-97 TRACKETCH 1.70

1-Mar-97 01-Apr-97 TRACKETCH 1.70

1-Apr-97 01-May-97 TRACKETCH 3.40

1-May-97 01-Jun-97 TRACKETCH 3.40

1-Jun-97 30-Jun-97 TRACKETCH 3.40

30-Jun-97 01-Aug-97 TRACKETCH 2.70

1-Aug-97 01-Sep-97 TRACKETCH 2.70

1-Sep-97 01-Oct-97 TRACKETCH 2.70

1 -Oct-97 01 -Nov-97 TRACKETCH 3.90

1-Nov-97 01-Dec-97 TRACKETCH 3.90

1-Dec-97 03-Jan-98 TRACKETCH 3.90

1998 3-Jan-98 01-Feb-98 TRACKETCH 2.40

1-Feb-98 01-Mar-98 TRACKETCH 2.40

1-Mar-98 01-Apr-98 TRACKETCH 2.40

1-Apr-98 01-May-98 TRACKETCH 2.20

1-May-98 01-Jun-98 TRACKETCH 2.20

1-Jun-98 01-Jul-98 TRACKETCH 2.20

1-Jul-98 01-Aug-98 TRACKETCH 3.00

1-Aug-98 01-Sep-98 TRACKETCH 3.00

1-Sep-98 30-Sep-98 TRACKETCH 3.00

30-Sep-98 01-Nov-98 TRACKETCH 2.80

1-Nov-98 01-Der,-98 TRACKETCH 2.80

1-Dec-98 04-Jan-99 TRACKETCH 2.80

1999 4-Jan-99 01-Feb-99 TRACKETCH 2.60

1-Feb-99 01-Mar-99 TRACKETCH 2.60

1-Mar-99 11-Apr-99 TRACKETCH 2.60 -

11-Apr-99 01-May-99 TRACKETCH 2.70 - -

1-May-99 01-Jun-99 TRACKETCH 2.70 - -

i-Jun-99 04-Jul-99 TRACKETCH 2.70 - -

4-Jul-99 01-Aug-99 TRACKETCH 3.90 - -

1-Aug-99 01-Sep-99 TRACKETCH 3.90 -

t-Sep-99 03-Oct-99 TRACKETCH 3.90 - -

3-Oct-99 01-Nov-99 TRACKETCH 6.40 - -

1-Nov-99 01-Dec-99 TRACKETCH 6.40 - -

1-Dec-99 02-Jan-00 TRACKETCH 6.40 -

2000 2-Jan-00 01-Feb-00 TRACKETCH 1.80 -

1-Feb-00 01-Mar-00 TRACKETCH 1.80 -

1-Mar-00 04-Apr-00 TRACKETCH 1.80 - -

4-Apr-00 01-May-00 TRACKETCH 3.50 - -

1-May-00 01-Jun-00 TRACKETCH 3.50 - -

1-Jun-00 05-Jul-00 TRACKETCH 3.50 - -

5-Jul-00 01-Aug-00 TRACKETCH 5.70 -

1-Aug-00 01-Sep-00 TRACKETCH 5.70 - "
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1 -Sep-00 02-Oct-00 TRACKETCH 5.70
2-Oct-00 01-Nov-00 TRACKETCH 78.8
1-Nov-00 01-Dec,-00 TRACKETCH 78.8
1-Dec-00 01-Jan-01 TRACKETCH 78.8

2001 2-Jan-01 01-Feb-01 TRACKETCH 6.20
1-Feb-01 01 -Mar-01 TRACKETCH 6.20
1-Mar-01 01-Apr-01 TRACKETCH 6.20
1-Apr-01 01-May-01 TRACKETCH 2.50
1-May-01 01-Jun-01 TRACKETCH 2.50
1-Jun-01 01-Jul-01 TRACKETCH 2.50
1-Jul-01 01-Aug-01 TRACKETCH 3.10

1-Aug-01 01-Sep-01 TRACKETCH 3.10
1-Sep-01 01-Oct-01 TRACKETCH 3.10
1-Oct-01 01-Nov-01 TRACKETCH 4.10
1-Nov-01 01-Deo-01 TRACKETCH 4.10
1-Dec-01 02-Jan-02 TRACKETCH 4.10 -

2002 2-Jan-02 01-Feb-02 TRACKETCH 2.70
1-Feb-02 01-Mar-02 TRACKETCH 2.70
1-Mar-02 31-Mar-02 TRACKETCH 2.70 - -

31-Mar-02 01-May-02 TRACKETCH 2.30 -

1-May-02 01-Jun-02 TRACKETCH 2.30 -

1-Jun-02 01-Jul-02 TRACKETCH 2.30 -

1 -Jul-02 01-Aug-02 TRACKETCH 3.30 -

1-Aug-02 01-Sep-02 TRACKETCH 3.30 -

1-Sep-02 01-Oct-02 TRACKETCH 3.30 -

1-Oct-02 01-Nov-02 TRACKETCH 4.20
1-Nov-02 01-Dec-02 TRACKETCH 4.20
1-Dec-02 02-Jan-03 TRACKETCH 4.20

2003 2-Jan-03 02-Feb-03 TRACKETCH 2.60
1-Feb-03 01-Mar-03 TRACKETCH 2.60
1-Mar-03 31-Mar-03 TRACKETCH 2.60

31-Mar-03 01-May-03 TRACKETCH 3.90
1-May-03 01-Jun-03 TRACKETCH 3.90
1-Jun-03 30-Jun-03 TRACKETCH 3.90

30-Jun-03 01-Aug-03 TRACKETCH NO DATA
1-Aug-03 01-Sep-03 TRACKETCH NO DATA
1-Sep-03 01-Oct-03 TRACKETCH NO DATA
1-Oct-03 01-Nov-03 TRACKETCH 3.50
1-Nov-03 01-Dec.-03 TRACKETCH 3.50
1-Dec-03 01-Jan-04 TRACKETCH 3.50

2004 1-Jan-04 01-Feb-04 TRACKETCH 2.70
1-Feb-04 01-Mar-04 TRACKETCH 2.70
1-Mar-04 01-Apr-04 TRACKETCH 2.70
1-Apr-04 01-May-04 TRACKETCH 2.40

1-May-04 01-Jun-04 TRACKETCH 2.40
1-Jun-04 30-Jun-04 TRACKETCH 2.40

30-Jun-04 01-Aug-04 TRACKETCH 3.60
1-Aug-04 01-Sep-04 TRACKETCH 3.60
1-Sep-04 03-Oct-04 TRACKETCH 3.60
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3-Oct-04 01-Nov-04 TRACKETCH 3.90
1-Nov-04 01-Dec-04 TRACKETCH 3.90
1-Dec-04 01-Jan-05 TRACKETCH 3.90

2005 1-Jan-05 01-Feb-05 TRACKETCH 2.30
1-Feb-05 01-Mar-05 TRACKETCH 2.30 -

1-Mar-05 04-Apr-05 TRACKETCH 2.30 -

4-Apt-05 01-May-05 TRACKETCH 2.60
1-May-05 01-Jun-05 TRACKETCH 2.60 -

1-Jun-05 03-Jul-05 TRACKETCH 2.60 -
3-Jul-05 01-Aug-05 TRACKETCH 4.30 -

1-Aug-05 01-Sep-05 TRACKETCH 4.30
1-Sep-05 01-Oct-05 TRACKETCH 4.30
1-Oct-05 01-Nov-05 TRACKETCH 3.90 -

1-Nov-05 01-Dec-05 TRACKETCH 3.90
1-Dec-05 01-Jan-06 TRACKETCH 3.90

2006 1-Jan-06 01-Feb-06 TRACKETCH 2.60
1-Feb-06 01-Mar-06 TRACKETCH 2.60
1-Mar-06 03-Apr-06 TRACKETCH 2.60
3-Apr-06 03-May-06 TRACKETCH 4.60

3-May-06 03-Jun-06 TRACKETCH 4.60
3-Jun-06 05-Jul-06 TRACKETCH 4.60
5-Jul-06 05-Aug-06 TRACKETCH 3.60

5-Aug-06 05-Sep-06 TRACKETCH 3.60
5-Sep-06 02-Oct-06 TRACKETCH 3.60
2-Oct-06 02-Nov-06 TRACKETCH 3.50
2-Nov-06 02-Dec-06 TRACKETCH 3.50
2-Dec-06 02-Jan-07 TRACKETCH 3.50 - -

2007 2-Jan-07 01-Feb-07 TRACKETCH 16.9 - -

1-Feb-07 01-Mar-07 TRACKETCH 16.9 - -

1-Mar-07 02-Apr-07 TRACKETCH 16.9 - -

2-Apr-07 01-May-07 TRACKETCH NO DATA - -

1-May-07 01-Jun-07 TRACKETCH NO DATA - -

1-Jun-07 03-Jul-07 TRACKETCH NO DATA - -

3-Jul-07 01-Aug-07 TRACKETCH 3.90 - -

1-Aug-07 01-Sep-07 TRACKETCH 3.90 -

1-Sep-07 03-Oct-07 TRACKETCH 3.90 -

3-Oot-07 01-Nov-07 TRACKETCH 3.40 -

1-Nov-07 01-Dec-07 TRACKETCH 3.40 -
1-Dec-07 02-Jan-08 TRACKETCH 3.40 -

2008 2-Jan-08 01-Feb-08 TRACKETCH 3.40 -

1-Feb-08 01-Mar-08 TRACKETCH 3.40
1-Mar-08 01-Apr-08 TRACKETCH 3.40
1-Apr-08 01-May-08 TRACKETCH 2.20

1-May-08 01-Jun-08 TRACKETCH 2.20
1.-Jun-08 02-Jul-08 TRACKETCH 2.20
2-Jul-08 01-Aug-08 TRACKETCH 5.10

1-Aug-08 01-Sep-0 TRACKETCH 5.10
6-Aug-08 1-Sep-08 TRACKETCH NO DATA 2.00
1-Sep-08 01-Oct-GB TRACKETCH 5.10 2.00
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2009

1-Oct-08
1-Nov-08
1-Dec-08
4-Jan-09
1 -Feb-09

31-Mar-09
I -Apr-09

1-May-09
29-Jun-09

1-Jul-09
1-Aug-09
1-Sep-09
1 -Oct-09

01-Nov-09
01-Dec-09

1-Jan-10
1-Feb-10
1-Mar-10
1-Apr-10

1-May-10
1-Jun-10
1-Jul-10

1-Aug-10
1-Sep-10
1-Oct-iO
1-Nov-10
1-Dec-10
1-Jan-i 1
1-Feb-1I
1-Mar-11
1-Apr-1 I

1-May- 1I
1-Jun-11

01-Nov-08
01-Dec-08
04-Jan-09
01-Feb-09
01-Mar-09

1-Apr-09
01-May-09

29-Jun-09
01-Jul-09

01-Aug-09
01 -Sep-09
01-Oct-09
01-Nov-09
01-Dec-09
31-Dec-09

1-Feb-10
I-Mar-10
1-Apr-10
1-May-10
1-Jun-10
1-Jul-10

1-Aug-10
1-Sep-10
1-Oct-10
1-Nov-10
1-Dec-10
1-Jan-l1
1-Feb-l1
1-Mar-1l
1-Apr-I1

1-May-ll
1-Jun-il
1-Jul-11

TRACKETCH
TRACKETCH
TRACKETCH
TRACKETCH
TRACKETCH
TRACKETCH
TRACKETCH
TRACKETCH
TRACKETCH
TRACKETCH
TRACKETCH
TRACKETCH
TRACKETCH
TRACKETCH
TRACKETCH
TRACKETCH
TRACKETCH
TRACKETCH
TRACKETCH
TRACKETCH
TRACKETCH
TRACKETCH
TRACKETCH
TRACKETCH
TRACKETCH
TRACKETCH
TRACKETCH
TRACKETCH
TRACKETCH
TRACKETCH
TRACKETCH
TRACKETCH
TRACKETCH

3.20
3.20
3.20
2.70
2.70
2.70
2.50
2.50
2.50
3.10
3,10
3.10
3.40
3.40
3,40

NO DATA
NO DATA
NO DATA

1.70
1.70
1.70
2.20
2.20
2.20

1,90
1.901,90
1.90

0.90
0.90
0.90
1.70
1.70
1.70

3.60
3.60

3.60

2.90

2.90

2.90

2.60

2.60

2.60

3.70

3.70
3.70

4.10

4.10

4.10

3.30

3.30

3.30

1.70

1.70
1.70

2.80

2.80

2.80

2.40

2.40

2.40

0.90

0.90

0.90

1.90

1.90

1.90

2.68

0.90

4.10

0.90

0.81

AVERAGE
MINIMUM
MAXIMUM
STD, DEV.
VARIANCE

AVERAGE
MINIMUM

MAXIMUM
STD. DEV.
VARIANCE

3.07
0.04
8.86
1.26
1.57

0.86
0.04
2.95
0.68

0.47

Operating Period

0.04
8 .88

* 1.57
2.45

Air 2
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1-IF MORE THAN ONE READING WAS TAKEN FOR THE PERIOD THEN THE RESULT

SHOWN IS AN AVERAGE OF THE READINGS TAKEN

2-IF THREE (3) IDENTICAL READINGS FOR A SINGLE STATION APPEAR

IN SUCCESSION AND ARE MARKED BY A SINGLE VERTICAL LINE

IN ALL THREE MONTHS OF A GIVEN CALENDER QUARTER

THEN THE DETECTOR WAS PLACED FOR THE ENTIRE QUARTER AND
THE INDIVIDUAL MONTHLY READINGS ARE THE SINGLE QUARTERLY READING

REPEATED FOR EACH MONTH

3-DETECTOR PROBLEM CAUSED ERRONEOUS READING WHICH IS NOT INCLUDED

IN RESULTS
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Appendix 4



Lost Creek Project
Ambient Radon Mon itoring Data

Mon]torlin Period IJRPA-7 URPA-8 URPA-S URPA-10 URPA-13 URPA-1
West of Project Southeast of Project Center of Project Northeast of Project Southeast of Project Baroll

(picocurlas per Iiter) (picocurles pet riter) (picocurles per liter) (picouj des per liter) (plocruries per liter) (picocuhles per liter)

01 1.5 2.7 3.8 2-t WA 0.S
Q2 0.7 1.3 0.8 1.2 2.0 0.3
Q3 1.6 2.1 1.5 1.8 1.5 0.9
Q4 2.8 3.2 2.8 1.0 2.5 0.6
Qs NIA NIA 1.7 2.0 2.7 0.5

Averara: 1.7 2.3 2.1 1.6 2.2 0.6
Median: 1.6 2.4 1.7 1.8 2.3 0.6
Msimum: 2.8 3.2 3.8 2.1 2.7 0.9
Minimum: 0.7 1.3 0.8 1.0 1.5 0.3
Standard Deviafion: 0.9 0.8 1.2 0.5 0.5 0.2

OAP:V0S0M310
URý-Enerny_spreedsheetxls

4w
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Figure .563b 'Wind Spmd and Direction at the LS and LoC NfeteortoIogLaI Stmtios
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Appendix 5

No. 2325 P. 37
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Kennecott Uranium Company
Sweetwater Uranium Project

Equilibrium Factor for Nearest Residence
(Security Guard Trailer)

Radon

Date Concentration Exposure Equilibrium
(pCi/L) (WL) Factor

1/1193 - 6/30/93 3.20 0.009 0.28
111/97 - 6130/97 1.50 0.003 0.20

7/1197 - 12/31197 2.20 0.002 0.09
111/98 - 6/30/98 1.65 0,003 0.18
1/1/99 - 6/30/99 1.90 0,009 0.47

7/1199 -12/31199 3.25 0,002 0.08
1/1/00 - 6/30/00 2.12 0.004 0.19
7/100- 12131/00 3.05 0.009 0.30
1/1/01 - 6/30/01 3.60 0.012 0.33

711101 - 12/31101 2.78 0.013 0.47
111/02 - 6/30102 2.48 0.009 0.36

711/02 - 12/31/02 2.80 0.003 0.111
11t/03 - 6/30/03 2.40 0.004 0.17

711/03- 12/31/03 3.75 0.006 0.16
111/04 - 6130/04 2.08 0.003 0.14

711/04 - 12/31104 3.00 0.0005 0.017
11l/05 - 6/30/05 2.55 0.0013 0.051

7/1105 - 12131/05 3.22 0.0035 0.109
1/1/06 - 6130/06 2.40 0 0.00

711/08 - 12131/06 2.13 0,014 0.66
1/1/07 - 6/30/07 1.65 0 0.00

6/30107-12/31107 2.10 0.0001 0.005
1/1/08 - 6130/08 3.28 0 0.00

6/30/08 - 12/31/08 2.83 0 0.00
1/1/09 -6130/09 2,25 0 0.00

6/30/09 - 12/31/09 2.03 0.002 0.10
11/110 -8/30/10 2.13 0.002 0.09

7/1/10 - 12/31110 1.63 0.002 0.12
1/1111 - 6/30/11 0.95 0.00`15 0.16

Average 0.168

ITvis wake is bsduponA ip arseis of Mrae (3) Redrrnk defedris;. 7Me second q~w'l Raffrak detedof It
Ige Scpoily Tralze beocon was loal.2 

Avarhge or two (2) roaa&gemfitns

a Fourh quarter 2003 oocentmrdon oIt. Landauer. Inc. Ws ft 0d qut1er 23 RadTak uIMA

4 "hW value Is base• on an vwog of threa (3) RadTrak dele•mre. The fourt quarter RadTrak deledor in
the SeoAry Trair Ikichan wa, tL

cakcltahol P~ateeleeo

I. Radon coner•eutiMns in te Seuo Trallef are c•uozleled bead upon Lne reaums of tw (2) RadTak
deedote (orne In chw kmen and one In w bumdroom) -,w, am dvaged quate4j. The readn conrIn,,lraI for
a Given aeiw et perio ia en average oil?. resuar of r•ow (4) RidTr•k dsedlonsA ae i Me k1lam aol
OM it the b•e• orn. ctarged quares.

2. Radon expore8 (radon daughlers ,(oration mnassred In WorilV Levl s) am Idwen safnianietly
in 0h4 (rlr in two (2) Liom (lIdenand bedon) ulng a suc saeele 12. Bend60 BDX-44, MSAor
Sendoldyn Ge 11 air purp mid a rter. The fier is evalualed Lausg Me moMe Xusnes Melntd.

3. nTlhe loui feadler ccalouale

Rad Doee (rean e) = (ARo Conrcnlfation (C)) "(EqllUhaxm FPaC) '(0.44 ram/pCUL)

An ocla c (enodor mt n e added as required.

S.tAa- 100 pl6l_ •ua-hdosspresusl(! eqilrbi hL))Equflirin FederFonsimu Esla: ms Fader - E~xossre (L.)" 1 COnrI fnlratoli (p)Cul)

Sowce Naloa C~cvWvaan Radiation Pinioc6~oj (NCIAPJ Rapowl 997


