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1. INTRODUCTION

This report presents the ﬁnal results of the National Emissions Standards for Hazardous Air Pollutants
(NESHAPS) measurements for the GHP-2 repository at the Gas Hills site in Natrona County, Wyoming.
Umetco Minerals Corporation (Umetco) and Tellco Environmental, L.L.C. (Tellco) measured radon-222

releases at the former uranium processing facility. Sampling was conducted in a “phased placement”

program over a two-year period. Final radon flux measurement sampling was performed on top of the
final cover material at fifty-eight locations during October 24-25, 2005; and was performed at the

~ remaining forty-two locations during May 22-23, 2006, for a grand total of one hundred final radon flux

measurements. The analytical results of these one hundred radon flux measurements were used to -
calculate the final mean radon flux for the GHP-2 Repository.

2. SITE HISTORY AND DESCRI_PTION

The site is approximately 55 miles east of Riverton, Wyoming. Uranium was discovered in the area in
1953 and the mill began operating in 1960. With uranium processing at its peak in 1980, tailings from

'milling operations were deposited in the GHP-2 Repository. Milling operations shut down in 1984. The

mill was decommissioned and dismantled in 1990. The GHP-2 Repository presently consists of '
approximately 144,602 square meters.

3. REGULATORY REQUIREMENTS FOR THE GAS HILLS SITE

Radon emissions from uranium mill tailings are regulated by the Nuclear Regulatory Commission (NRC)
under generally applicable standards set by the Environmental Protection Agency (EPA). Applicable
regulations are specified in 10 CFR Part 40, Criterion 6 and applicable technical procedures in 40 CFR
Part 61, Appendix B. Radon-222 emissions from uranium mill tailings are limited to an average of 20
p1coCur1es per meter squared per second (pC1/m -s) for each region. The sampling and analytical method
used was in conformance with 40 CFR, Part 61, Appendix B, Method 115. The GHP-2 Rep031tory at Gas
Hills is subject to radon-emissions momtonng upon placement of the final cover and prior to placement

of erosion protection.

4. SAMPLING METHODOLOGY

Radon emissions were measured using Large Area Activated Charcoal Canisters (canisters) in
conformance with 40 CFR, Part 61, Appendix B, Method 115, Restrictions to Radon Flux Measurements,
(EPA, 2001). These canisters are passive gas adsorption sampling devices used to determine the flux rate
of radon-222 gas from a surface. The canisters were constructed using a 10-inch diameter PVC end cap
for containing a bed of 180 grams of activated, granular charcoal. At the designated sample locations the
prepared charcoal was placed in the canisters on a support grid on top of a %; inch thrck layer of foam and

' secured with a retaining ring under 1% inches of foam (see Figure 4-1).

Each charged canister was placed dlrectly onto the surface (open face down) and exposed to the surface
for 24 hours. Radon gas adsorbed onto the charcoal and the subsequent radioactive decay of the entrained
radon produced lead-214 and bismuth-214. These radon progeny isotopes emit characteristic gamma -
photons that can be detected through gamma spectroscopy. The original total activity of the adsorbed



radon was calculated from these gamma ray measurements using cahbratlon factors derived from cross-
calibration of standard sources. '

After 24 hours, the exposed charcoal was transferred to a sealed plastic sample container, and labeled
showing exposure times/dates. Samples from the 2005 sampling phase were delivered via common
carrier to the Tellco analytical laboratory in Grand Junction, CO, while Tellco personnel maintained
custody of the 2006 samples from collection through delivery and analysis at the Tellco laboratory.

5. FIELD OPERATIONS

5.1 Equlpment Preparation _
All charcoal was dried at 110°C before use in the field. Aliquots of 180 grams of dried charcoal were

 placed in containers as follows:

e Proper balance operation was verified daily by checking a standard weight. The balance readout
agreed with the known standard weight to within + 0.1 percent. (see Appendix A, “Balance
Operation Daily Check” form). : o

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

e Sealed containers with unexposed charcoal were placed individually in the shielded counting well,
with the bottom of the container centered over the detector and the background count rate was
documented. If the background counts were too high to achieve an acceptable lower limit of
detection (LLD), the entire charcoal batch was labeled non-conforming and recycled through the

heating/drying process.

5.2 Sample Loc_ations, Identification, and Placement

Designated sample point locations were surveyed and marked with pin flags or lath. An on-site weather
station monitored minimum/maximum air temperatures and any rainfall occurrences to ensure
compliance with the measurement criteria. .

A sample identification number (ID) was assigned to every canister, using an alphanumeric system noting
the charcoal batch followed by a sequential number indicating the location within the sampling grid (e.g.,
G05). This ID was recorded on an adhesive label and placed on top of the canister, and the sample ID,
date, and time of placement were recorded on field data sheets.

The sampling locations were evenly spaced within the GHP-2 Repository. At each location, a canister
was chosen and the retaining ring, screen, and foam pad were removed to expose the charcoal support
grid. A pre-measured charcoal charge was selected from a batch, opened and distributed evenly across
the support grid. -The canister was reassembled and placed face down on the surface. Care was exercised
not to push the device into the soil surface and the rim was “sealed” to the surface using local material.



Approximately five percent of the total number of canisters used during each sampling phase were also
charged with clean charcoal in the same manner as the samples, and were labeled as blanks. These blank
canisters remained inside airtight plastic bags during each of the 24-hour testing periods.

5.3  Sample Retrieval

At the end of each of the 24-hour testing periods, all canisters were disassembled and each sample was
individually poured through a funnel into a container. Sample labels were transferred to the appropriate
containers and the containers were sealed for transport. Retrieval date and time were recorded on the
same data sheet used during placement. The blank samples were similarly processed. '

5.4 Environmental Conditions

~ In accordance with 40 CFR, Part 61; Appendix B, Method .1 15:

e During both 2005 and 2006, no measurements were initiated within 24 hours after rainfall.
There was no rainfall during the 2005 sampling, but there was approximately 0.12 inches of
precipitation on 5/22/06 after canister placement during the 2006 sampling.

e None of the seals around the rims were broken nor surrounded by water by the 5/22/06 rainfall.

‘e During both 2005 and 2006, no measuremeénts presented in this report were performed during -
ambient air temperatures below 35°F nor on frozen ground. The minimum air temperatures
recorded at the site during radon flux sampling were 43°F in 2005, and 44°F in 2006.

6.  SAMPLE ANALYSIS

6.1 ~ Apparatus
The apparatus used for the analysis is as follows:
e -Single- or multi-channel pulse height analysis system, Ludlum Model 2200 with a Teledyné 3"
‘ x 3" sodium iodide, thallium-activated (Nal (T1)) detector.

e Lead shielded counting well approximately 40-centimeters (cm) deep with 5-cm lead walls, a
7-cm base, and 5-cm top.

e National Institute of Standards and Technology traceable calibration standard.

¢  Ohaus Model C501 balance with 0.1-gram sensitivity.

6.2. Sample Inspection and Documentation
The integrity of each sample container was verified in the laboratory by visual inspection.
The following items were verified:

e Container was sealed and undamaged.

e Data sheet was complete.



All of the sample containers from both the 2005 and 2006 samplirrg phases were found to be sealed when
received at the laboratory, documentation was completed, and no discrepancies were noted. After
inspection, all containers were weighed and the gross weight (to the nearest 0.1 gram) was recorded.

"~ 6.3 Background and Sample Counting

The gamma ray counting system was checked daily, including background and calibration source
measurements before and after sample counting each day. Three five-minute background counts were
conducted for five containers selected at random to represent each "batch". Based on calibration
statistics, (using blanks and a known source) background ranges in. counts per minute (cpm) were

~ established for the Ludlum/Teledyne countmg system with shielded well (see Appendlx A, “Charcoal

Canister Analysis System” form).
Gamma ray counting of exposed charcoal samples included the following steps:

" o The length of count time was selected by the activity of the saI'nple being analyzed. A data
- quality objective of a minimum of 1,000 counts was selected for any given sample.

. Sarrlple containers were centered on the Nal detector and the shielded well door was closed.

e The sample was counted over a pre-determined period and then the mid-sample count time
date and counts were documented on the field data sheet and used in the calculations.

-o  The above steps were repeated for each sample.

° ApprdXimately 10 percent of the containers counted were selected for recounting. These
containers were recounted no sooner than one day, and no longer than three days after the
original count for Quality Control (QC) and Data Validation. ’ _

7. QUALITY CONTROL AND DATA VALIDATION

Charcoal flux measurement QC samples included the followmg intra-laboratory analytlcal frequency

ob_] ectives:

e Recounts, ten percent, and

- o Blanks, five percent

All sample data were subjected to validation protocols that included assessments of sensitivity, precision,

" accuracy, and completeness. All method-required data quality objectives (EPA 2001) were attained.

71 Sensitivity

A total of five blanks were analyzed by measuring the radon progeny activity in samples subjected to the
measurement process, excepting exposure to the GHP-2 Repository. Three of the blanks were analyzed in
2005 representing fifty-eight radon flux samples, and two of the blanks were analyzed in 2006

representing forty-two samples. These blank sample measurements compnsed five percent of the final

field measurements. The blank sample analyses measured radon ﬂux rates ranging from 0.01 to 0.66
pCl/m -s, with an average of approx1mately 0.20 pCi/m>s.
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7.2  Precision

Ten recount measurements, distributed throughout the sample sets, were performed by réplicating
analyses of individual field samples. Six of the recounts were performed in 2005 representing fifty-eight
samples, while four of the recounts were performed in 2006 representing the remaining forty-two
samples. These recount measurements comprised approximately 10 percent of the total number of -

samples analyzed. The precision of all recount measurements, expressed as relative percent difference

(RPD), ranged from less than 1 percent to 8.0 percent with an overall average precision of approximately
2.4 percent (see Appendix B). '

7.3 Accuracy

Accuracy of field measurements was assessed daily by counting 'two'laboratory control samples. .
Accuracy of these lab control sample measurements, expressed as percent error, ranged from -2.9 percent

- to 1.6 percent. The arithmetic average error of all lab control sample measurements was -0.7 percent (see

Appendix A, “Accuracy Appralsal Table™).

7.4 Completeness

Method 115 specifies 100 samples to be collected from each region, with a compieteness objective of 85
percent. All of the samples presented from the 2005 sampling phase, as well as the 2006 samphng (a total -
of 100 final samples) met techmcal criteria, representing 100% completeness.

8. CALCULAT_IONS_'

Radon flux rates were calculated for samples, using calibration factors derived from cross-calibration to
two sources with known total activity and identical geometry as the charcoal containers. A. yield
efficiency factor was used to calculate the total activity of the sample charcoal containers. '

A computer spreadsheet program calculated the individual radon flux rates. The algorithms used to

- reduce sample data collected this year were as follows:

Equation 1

pCi Rn-222/m’sec = N

[Ts*A*b*0.54°1 79 -

~where: N = net sample count rate, cpm under 220-662 keV peak
'Ts = sample duration, seconds
b = instrument calibration factor, cpm per pC1 values used:
: 0.1758, for M-01/D-21 and 0.1764, for M-02/D-20
d = decay time, elapsed hours between sample mid-time and count mid-time
91.75 = Rn-222 half life in hours
A = area of the collector, m?
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Equation 2
- | Gross Sample, cpm . Background Sample, cpm
' SampleCount,t,min  Background Count, t, min .
Error,2c =2x , — x Sample Concentration
' : : Net, cpm o _
- Equation 3
271 + (4.65)(Sy)
LID=" Trexa*p*0. 5@ 7
where: 2.71 = constant
4.65 = confidence interval _ :
Sh = standard deviation of the background count rate
Ts = sample duration, seconds -
b = instrument calibration factor, cpm per pCi; values used:
0.1758, for M-01/D-21 and 0.1764, for M-02/D-20
d. = decay time, elapsed hours between sample mid-time and count mid-time
91.75 = Rn-222 halflife in hours -
A = area of the collector, m?

9. RESULTS

9.1 Mean Radon Flux

According to 40 CFR, Part 61, Appendlx B, Method 115, Subsection 2.1.7, the mean radon flux for the
GHP-2 Repository was calculated by summing all individual final flux measurements and dividing by the
total number of measurements for the GHP-2 Repository. The mean radon flux for the GHP-2 Repository -
was calculated as follows: ' .

- 2.
X = n
Where: X = mean flux for the GHP-2 Repository (pCl/m -s)
2 = sum of all individual flux measurements (pCi/m’ -s)

n = total number of measurements

9.2  Site Results

The mean radon flux rate for the GHP-2 Repository was calculated at 6.8 pCi/mz-s which is below the

 NRC and EPA standard of 20 pCi/m2 -s. All of the requirements and the conditions specified in 40 .

CFR, Part 61, Appendix B, Method 115 were fulfilled.

Appendix C is a summary of individual measurement results, mcludmg blank canister analysis results
Sample locations are depicted on Figure D-1, which is included in Appendix D.
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: ACCURACY APPRAISAL TABLE
UMETCO MINERALS CORPORTION ' » '
GAS HILLS, WYOMING

FINAL NESHAPs RADON FLUX MEASUREMENTS (2005 & 2006)

GHP-2 REPOSITORY

SYSTEM DATE Bkg Counts (1 min. each) . | Source Counts {1 min. each) AVG NET YIELD FOUND | SOURCE | KNOWN | % BIAS
__ LD #1 #2 ~#3 #1 #2 #3 cpm cpm/pCi pCi D pCi
M-01/D-21 [10/11/2005] 126 155 115 10375 10318 10507 10268 0.1758 - | 58407 GS-04 59300 | -1.5%
M-01/D-21 [ 10/11/2005]| 132 150 142 105623 10519 10558 10392 0.1758 59113 GS-04 59300 -0.3% -
M-01/D-21 [10/12/2005| 160 - | 153 122 10247 10502 10332 10215 0.1758 58108 GS-04 59300 -2.0%
M-01/D-21 | 10/12/2005| 128 117 136 | 10658 10672 10707 10552 ~ 0.1758 60023 GS-04 | 59300 1.2%
M-01/D-21 | 10/27/2005] 116 129 138 10701 10527 10491 10445 0.1758 59416 GS-04 59300 0.2%
M-01/D-21 [10/27/2005| - 134 130 137 10815 10600 10672 105662 0.1758 60080 GS-04 59300 1.3%
M-01/D-21 [ 10/28/2005] 134 121 137 . 10867 10692 10781 10549 0.1758 | 60008 GS-04 59300 1.2%
M-01/D-21 [10/28/2005] - 146 137 112 10601 10494 10616 _ 10438 0.1758 59378 GS-04 59300 0.1%
M-01/D-21 [ 10/11/2005| 126 165 115 10275 10217. [ 10360 10152 0.1758 57747 GS-05 - | 59300 -2.6%
M-01/D-21 [ 10/11/2005] 132 150 - 142 10312 10326 10446 10220 0.1758 58134 GS-05 59300 -2.0%
M-01/D-21 [10/12/2005]| 160 153 122 10218 10163 10453 10133 0.1758 57639 GS-05 59300 -2.8%
M-01/D-21 | 10/12/2005| 128 117 136 10310 10407 10236 10191 0.1758 57967 . | GS-05 | 59300 -2.2%
M-01/D-21 [ 10/27/2005] 116 129 138 10291 10541 -} 10614 [. 10354 0.1758 58898 GS-05 59300 0.7%
M-01/D-21 {10/27/2005]| 134 130 137 10396 10310 10483 10263 0.1758 58377 GS-05 59300 -1.6%
M-01/D-21 | 10/28/2005| 134 121 137 10458 10647 10343 10352 0.1758 58885 GS-05 59300 -0.7%
M-01/D-21 | 10/28/2005} 146 - 137 112 10335 10357 ~ 10420 10239 0.1758 58242 | GS-05 59300 -1.8%
M-02/D-20 [ 10/11/2005} 139 146 147 10558 10470 10494 10363 0.1764 58749 GS-05 59300 -0.9%
M-02/D-20 [ 10/11/2005]| 145 132 134 10297 10327 . 10302 10172 0.1764 57663 GS-05 59300 -2.8%
M-02/D-20 | 10/12/2005] - 120 144 168 10339 10309 10443 10220 0.1764 57935 GS-05 59300 -2.3%
M-02/D-20 [10/12/2005| 138 158 138 10320 10409 10631 10308 0.1764 58437 GS-05 59300 -1.5%
-M-02/D-20 | 10/27/2005| 147 143 132 10377 10445 10457 10286 0.1764 58309 GS-05 59300 -1.7%
M-02/D-20 | 10/27/2005[ . 145 137 136 10515 10629 [ 10406 10377 - 0.1764 58828 GS-05 59300 -0.8%
M-02/D-20 [ 10/28/2005]| 140 132 162 | 10528 10341 10585 10343 0.1764 58636 GS-05 59300 -1.1%
M-02/D-20 [ 10/28/2005] 158 143 133 10411 10297 105623 10265 01764 | 68193 | GS-05 59300 -1.9%
M-02/D-20 [10/11/2005] 138 146 147 10666 10731 10482 10482 0.1764 59424 GS-04 59300 0.2%
M-02/D-20 [10/11/2005} 145 132 134 10540 10676 10639 10481 0.1764 59418 | GS-04 | 59300 0.2%
M-02/D-20 [ 10/12/2005f 120 144 168 10594 10628 10442 10411 0.1764 59017 GS-04 | 59300 -0.5%
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UMETCO MINERALS CORPORTICN

GAS HILLS, WYOMING

FINAL NESHAPs RADON FLUX MEASUREMENTS (2005 & 20086)

- GHP-2 REPOSITORY

ACCURACY APPRAISAL TABLE

’ XXX 0000000000000 00000000000000000000FO
s _4 g ' b _ i N

DATE

SYSTEM Bkg Counts (1 min. each) Source Counts (1 min. each) | AVG NET YIELD FOUND | SOURCE | KNOWN | % BIAS
1.D. #1 #2 #3 #1 #2 #3 cpm cpm/pCi pCi D pCi
M-02/D-20 |1 10/12/2005| 139 158 138 10620 10772 10508 10488 0.1764 59458 GS-04 59300 0.3%
M-02/D-20 | 10/27/2005| 147 . 143 132 . 10807 10776 10579 10580 0.1764 59977 GS-04 $9300 1.1%
M-02/D-20 {10/27/2005] 145 137 136 10872 10699 10734 10629 0.1764 60255 GS-04 59300 1.6%
M-02/D-20 | 10/28/2005| 140 132 152 10600 10571 10522 10423 0.1764 59087 GS-04 538300 -0.4%
M-02/D-20 | 10/28/2005| 159 143 133 10652 10573 10644 10445 0.1764 59210 GS-04 59300 -0.2%
M-01/D-21 | 5/24/2006 140 147 “112 10675 - 10579 10567 10474 0.1758 59579 GS-04 59300 0.5%
M-01/D-21 | 5/24/2006 126 140 142 10595 10648 10586 10474 - 0.1758 - 68577 GS-04 59300 0.5%
M-01/D-21 | 5/25/2006 136 120 138 10446 10412 10718 10394 0.1758 59124 GS-04 59300 -0.3%
M-01/D-21.| $/25/2006 143 127 133 10716 10423 105675 10437 0.1758 59369 GS-04 59300 0.1%
M-01/D-21 | 5/24/2006 140 147 112 - 10497 10349 10385 10277 - 0.1758 58460 GS-05- 59300 -1.4%
M-01/D-21 | 5/24/2006 126 140 142 10178 10346 10287 10134 0.1758 57647 GS-05 59300 -2.8%
M-01/D-21 | 5/25/2006 136 120 138 10298 10304 10173 10127 0.1758 57605 GS-05 59300 -2.9%
M-01/D-21 | 5/25/2006 143 127 133 10521 10464 10366 10316 0.1758 58680 GS-05 59300 -1.0%
M-02/D-20 | 5/24/2006 137 131 130 10662 10508 10623 10465 0.1764 59325 GS-04 59300 0.0%
M-02/D-20 | 5/24/2006 130 164 156 - 10744 | 10716 10653 10554 0.1764 59832 | GS-04 59300 0.9%
M-02/D-20 | 5/25/2006 132 148 152 10610 10446 10566 10397 0.1764 58938 GS-04 59300 -0.6%
M-02/D-20 | 5/25/2006 142 122 138 10741 10581 10645 10522 0.1764 59647 GS-04 59300 0.6% .
M-02/D-20 | 5/24/2006 137 131 130 10660 10483 10435 10393 0.1764 68919 |  GS-05 59300 | -0.6%
M-02/D-20 | 5/24/2006 | 130 164 156 10473 10649 10512 10395 0.1764 58927 GS-05 | 59300 -0.6%
M-02/D-20 | 5/25/2006 132 148 1562 10406 10425 10399 10266 0.1764 58197 GS-05 59300 -1.9%
M-02/D-20 | 5/25/2006 142 122 138 10671 - 10486 - 10742 10499 0.1764 5951 8 GS-05 59300 _Q.4%
AVERAGE PERCENT BIAS FOR ALL ANALYTICAL SESSIONS: -0.7%

Page 2 of 2
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Balance Model:

Standard Weight (g):
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Umetco Minerals C"'"?
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BALANCE OPERATION DAILY CHECK
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Cono s — GHP-2

Wwmetco Minerals Corp-'

BALANCE OPERATION DAILY CHECK

Balance Model:

Ohaws  Port-o- gram

Standard Weight (g): __ 2C 0.0

Date Pre-check (g) Post-check (g) . O.K..t 01%7?
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- SITE LOCATION:

CHARCOAL CANISTER ANALYSIS SYSTEM

Gﬂs H WAg ,_" W\!o.'

}./Lerm[}‘S CofPr

cLIENT: Wwnetee

Systemﬂ): M-0r / D-21

Scaler SN:_ S1ST 2 (M-01) High Voltage: 1960 Window: _
Detector SN: €415 33 (D‘*7—D Source ID/SN: qulgo /G S- 04 Sc'>ufce Activity: 59-3 K e(,]

All counts times are one minute.

Calibrétion Check Log .

Calibration Date: ( © \ l oS

442

DueDafe: (:7{0’/0(0

Thrshld: __ 2.20

Blank Canister Bkgd. Range, cpm: 2 6 = (O] o 1ol 30= 94D v TS
‘Gross Source Range, cpm: 26=_ (0240 tv 0433 135= |00PET] MO o
Technician: ; A ﬁe%/u—

Date By Background Counts (1 min. each) Source Counts (1 min. each ok?
#1 #2 #3 Avg. #1 #2 #3 ~ Average Y/N

(5l241l0p ileent 140 | 147 | W2-1i33 [100b7S [ 10579 | |05067| ovo7] Y
S{z4{o\v PLieopn| | 2l 140 [ 142 | i3L [10Sa5 | 1IC4B | 05Dk V\2LIO| Y
Slasfoe ol 130 [12¢ | 13861 13] Jlcade | 10442 [ 10116 | 10525 v
5/25[0ppiesd 142 [ 127 [ 133] 13419716 | i04-23] joss] 1057) | Y

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

The acceptable ranges were determined from prior background and_sourcé check data.




‘ CHARCOAL CANISTER ANALYSIS SYSTEM ‘

é‘aﬁ H‘\.\(S) \'\)io_
LKW\(_:“-(O'

SITE LOCATION::

CLIENT: tvevrals (orp-
¥

Calibration Check Log.

System ID: M-t / D-2|
Scaler S/N: 5 15 72~ ( M-o l) High Voltage: |95 O Window:
Detector S/N: o4 1533 CD -2 D Source ID/SN: Q"? g / 6—6 = g Sourc;e‘ Activity: 50;.'3 ¥ Q [y

Due Date: é’/@/ / 0b

Thrshld:

" Calibration Date: & / el / oS

Blank Canister Bkgd. Range, cpm: 2 ¢ = \e ] o L | | 3= 43 ©w 175
Gross Source Range, cpm: 20=_[01L0O to 'O_q 1) 3g=_9970 , 11Ok
| Technician: V %:/' ) (‘/9‘5;/\/ | .
All counts times are one minute. .
Date By Background Counts (1 min. each) Source Counts (1 min. each ok?
~ #1 #2 #3 Avg. #1 # #3 Average Y/N
ere |of24[00 Pltr—|VAC (147 W12 [ 133 | 0497 [ 16349 ] 10385]| 0410 v
Post[s/24(ce|Pleeg] \ 26 [140 [142 [ i3b]| 10178 ] [D34¢] 0267 | 10270 | ¥
Pre |Djzs)oLPreegq \se 120 | 128 | 13) ] 70298 | |[9oR304 ] 10133 (0258 | ¥
pPost | sf25jcytlopy 43 |12 | 133 | 1341105211 10414 | 1930¢] 10459 },

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

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



Pre
Pe st
pre

: pcf)"’

- SITE LOCATION:

CHARCOAL CANISTER ANALYSIS SYSTEM

Gas H‘: Us '\k)'\/o.

CLIENT:

Umeto  Mincrals Corp

Calibration Check Log

Calibration Date: Q’/ o) l og

Due Date: é/o' /Ob

System>: M ~02 /p-20
Scaler SN: 5~ .l Sb 3 Win_d_ow:
Detector SN: 41532, ( D"lO‘) Source ID/SN: Ra? 7_(’/ 6—6”04.

(M-02) High Voltage: 00O

4.42

Thrshld: __ 2.20

Source Activity: _S9- 3k e<Cr

Blank Canister Bkgd. Range, cpm: 26=__ 1177 o 169 3g= o4 to 1872
Gross Source Range, cpm: 26=__ 1O (2] to WO¥33 36=-_9918B o VW\V37 .
Technician: D/ fe—o)/"
- All counts times are one minute. ‘
Date By Background Counts (1 min. each) Source Counts (1 min. each ok?
_ #l1 #2 #3 Avg. #1 #2 #3 Average Y/N
Sfe4{or g ] 1377 13| [130 |133 |1066% | IOSCR| 10623 | iD598 | Y
5[24/0u|D/tep] 130 |14 | VS |j50O |107944 | 10771k | 1p6S3] iO704 | ¥
S[z5/0b et |32 | 146 | \S2| /44 [joGio | 10406 | (0506] /954 | v
K25/l pltey (3811221738 ] /34 ] 0741 1098[iCe4S5]| 10656 ¥y

Y/N: Y = average background and source cpm falls within the control limits.

N = average background and source cpm does not fall within the control limits.

The acceptable rariges were determined from prior background and source check data.
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Pre
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SITE LOCATION:

CLIENT;_

Gas Hils | Wyo.

CHARCOAL CANISTER ANALYSIS SYSTEM

Uwmeto  Minerals Covp. -

Systemd: W0 /D-20

Scaler S/N:

S

S

Calibration Check Log

(\V\ ‘07—) High Voltage: | OCO  Window:

442

Calibration Date: (0/(9 { / oS Due Date: & /0 ! /'0 lo

Thrshid:

2.20

Detector SN: O4 1S 32 (D 20) Source ID/SN: 9\0121‘( /C! $0S  Source Activity: 5932 K QC}

Blank Canister Bkgd. Rarige, cpm: 20 = 1\ to l_‘o 9 3o=_ 1o 4 1 i8>
" Gross Source Range, cpm: 20=_ 2929 to__ WoS% 36= 19)0S Il 2SO0
Technician: _ yl’ CD‘%/‘/ |
All counts times are one minute. . :

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

' #1 #2 #3 Avg. #1 #2 #3 Average Y/N
5[24/0k peogr V37 | 131 | V30| 133 | lokeO [ (0483 (10435 | 19526 Y
5(24/06 [prtogp] 130 |14 Jisk | 1501047310049 [10Si=2 ios4<| Y
Sl2sjob Irtea V32 (148 [\s2.| 144 |1%0@ | [042S (o399 | 10410 | ¥
5125706 A 142 |izz [i38 ]| 13479611 | 104-8¢| i6142] 1033 | ¥
: o : I

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

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




00000000000 0009000000000 0000000000000000000°

pre
o
PoSi’
po 5y

o4

SITE LOCATION:

CLIENT:__

Gas

CHARCOAL CANISTER ANALYSIS SYSTEM

Halls

W Y

Ww etco Minemls

| Corp.

System]D M"O\‘ /j— 2.

Calibration Check Log

~ ScalersN: 5L S 2 C M-o \B High Voltage |O0SO
Detector S/N: O 4! S 33 CD_ZB Source ID/SN R“ZL(’/ G5-0 4

Calibration Date: G / 9'/ oS

Wmdow:

4.42

Thrshld:

‘DueDatvezb G/O} /,0(0

220 |

Sourée Activity: . 3K 'QCI

Blank Canister Bkgd. Range, cpm: 2 0= | 0-7 to l(o } 3o= A3 to 75
‘Gross Source Range, cpm: 206=_10 7-1"0 to \00)33 3o0=_ ‘DO"_] to ‘\\O(P-
‘Technician: S L ajq}/‘\—/
All counts times are one minute.
Date By Background Counts (1 min. each) Source Counts (1 min. each ok?
#1 #2 #3 Avg. #1 #2 #3 Average . Y/N

I9mjosS IDLlopr 12 [ 1SS | 115 [i32 [{03751 (03B 10507 | 10400 |
1o/njoS [Deognd 132 | 1SOl 142 | 14) [ 10523 1051010556 | ios33 | ¥
1O/ 2 [0 Wlept- [0 | 155 [122-] 145 | 16247 | 19502 10322 | (o360 | ¥
10[12 oS [DLpr] 12D | V1 |13 | 1277 [10W9® [\ OLT2| 10707 | 1079 | Y
1027 [Shiigper [ WV | V29 | 138 | 126 [jejo] | 10527[ 1049) | i0573] ¥
iof27)os Plexp] 134~ V30 | 277 ] 134 | 10815 | 10000 | Qb2 lowae |
19[2.8(0¢ v%; 124 {12\ |39 | 3] | 1057 | WWeaZ]| 18\ | iOk&o | ¥
0[28[cS DAL []37 [ Via-[ 132 [0b0] | |0494] 1O0IG ]| 10570 | Y |

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

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

_ CHARCOAL CANISTER ANALYSIS SYSTEM

Gas Hls v

CLIENT:

wmet+o  Minevals Cofp& |

SystemID: M .’O\/ b' P I

Calibration Check Log

Calibration Date: _© [o) / o3
-0 \) : 5‘0'
Scaler S/N: 5157 7& C m High Voltage: 1% Window: ___ 4.42

Due Date: O/o| /O(,

Thrshid:

2.20

—_—

Detector SN: OA4*S33 CD?Z \) Source ID/SN: e"'J:Z_b/ GS©OS Source Activity: 59.3 ¥ |£ C

Blank Canister Bkgd. Range, cpm: 2 ¢ = o7 o L l 30= %3 Y
" Gross Source Range, cpm: 206=_ 1010 4 \oo)\7. 3o= _0)@70 to ol
Technician: SD L- @bﬁf/‘/
All counts times are one minute.
Date By Background Counts (1 min. each) Source Counts (1 min. each ok?
' #1 #2 " #3 Avg. #1 #2 #3 Average Y/N
/oS Dilopyr (A I LW 1132 |je27S5 02\V] | ID30| iv284 | ¥
111JoS Picopn] 152|150 [ 142 | 14) [10312] 1D22¢] 10444 | 001 [ 'Y
\0/12 [0S ol 100 [ \S3 122 | 145 (1026 | O, 3 [ 1o453] 10276 [V
102105 Wegoge | V25 | 11 B | 127 10310 [ 10407 [ 10238 1028 | '
i0[29)05 [Plead 1o (120 [13B | 1281029 [\OS4)\ | OLiL] 10482 |
L0(z7[o5 124 130 [1v37 | 154 10296 | [03)0 | 1048B3] |039e|y
o[28]0S Ve 13 | 12\ [15] | 13) 10458 |iced4 | 10242 | 10483 y
wpplol G 1AL [137 [W2- | 122 10225 | 10357] (o420 lo37) | ¥

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

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




CHARCOAL CANISTER ANALYSIS SYSTEM

sELOCaTION, 45 ‘\4\'\\5) WY

. Unmette Minemls  Clop

System ID: M

-0 '2./ D,Zo

C

Gross Source Range, cpm:

alibration Check Lo

442

Thrshld:

Calibration Daté: b /Ok/ 05‘ Due Date: @/0 ! / © (P
Scaler SN: 515 3 CM © L) " High Voltage: \ OO0 Window:
Detector S/N: 041 S 3 I CD ~ZD> Source ID/SN: Q‘{ZZL/ GS-o04 Source Activity: 59:3K P 4

Blank Canister Bkgd. Range, cpm: 20=

2.20

1\ o L9 3o0= o4 -
2= \OI2Z| ¢ 10033 5.0 9918 , 11137
Technician: A |

~ All counts times are one minute.

D//C’b%

Date By | Background Counts (1 min. each) Source Counts (1 min. each ok?
: -~ #1 #2 #3 Avg. #1 . #2 #3 Average Y/N
pre liojn)osToilepd 139 | VAL W47 | 144-| 106CG] (0673 )] 10482] 1op2se | vV
pOst %@m 45| (321 34 137] 10540 10670| 10639 1068 |
Pre [192/0S [preopd 120 | 1 44| \uB] 144 [ (0594 10628] [1°442] o555 | ¥
postolizlos Prige]| \39 | 15 3% | 1A 1D9(,20[10772 | jgs08 [ (0633]Y
pvre(®27/o¢ Wlepd \47 | 143 t32 | 14] | 16807 | 0976 | ips79] 19922) |y
pedr Lio/29/0S hgboga| 145 [ 137 (136 [ 139 | {0721 0699 | 10734] 07687y
ve liofe)os bifepn] 140 [ 132 [\S2. | 14) | D00 [1657] | 10522 josSed | &
Post |iof28jos [y 159 | 143[\V33 | 145 | 105521 10573 | 0644 ! jO0S9O 9

Y/N: Y = average background and source cpm falls within the control limits.

N = average background and source cpm does not fall within the control limits.

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

- CHARCOAL CANISTER ANALYSIS SYSTEM

&qs Hills WY

cuiENT_ U eteo Minergls Corp,

Calibration Check Log

Systerﬁ ID: M-0Z / D-~20 - Calibration Date: Q/O’/ oS

Scaler S/N: 515 “3 ( M —_‘02)High Voltage: _| 0O O window:

4.42

Due Date: (a/ Q' /Olﬂ

ThrsH]d:

2.20 .

Detector SIN: _ O 4153 2‘(})' ?_D> Source II)/SN: R’\/LLQ/GS'O 5 Soutcé Activity: 5.3 KEC". '

Blank Canister Bkgd. Range, cpm: 26 =
26= 10290 © 11059 35= 10105 11250

Gross Source Range, cpm:

7

to

b9

3c=

o4

to

182

Technician:

All counts times are one minute.

Y7 Cogpe

Date By Background Counts (1 min. each) Source Counts (1 min. each) ok?
#1 #2 C#3 Avg. #1 #2 o - #3 Average Y/N
Ol [0S Pllapal 139 | 146 [147 |i44-110558| (0470 | 10494 | 19507 | ¥
o/iJospllogd 145 132 134-] i37 | j0297] l032.7] (O302] 10309]| Y
0/ jo< Pl 120 T141LB | 14410329 10309 10443] 10364 | ¥
w0 [1Z[oSPlop | 139 158 [138 | 14510320 [ jodooy | 1063, 10452 | ¥
10/27/0S breogt \A] | LA3 i32| 14) (10377 | 10445 [10457 042 |V
wo]21foS [dgd 145 [137 [ 136] 139 10515 | 10629]| 1040k | 10517 | K4
15[28[oS Pliapal VA0 | (22| 521 (4) 10528 | (0341 ] 10585 | 048] /y
io]28Jos prlap 159 | VA3 | 1331 145 [1041) [ 10297] 10523 10410 | »

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

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




Appendix B
Recount Data Analyses



C.O..Q..QO.‘COOO..OQ...‘OOC.O.Q.Q‘..Q..OQ.O.

CLIENT: UMETCO MINERALS PROJECT: RADON FLUX MEASUREMENTS, GAS HILLS, WY PROJECT NOS.: 05003.01; 05003.02

SURFACE:SOIL AIR TEMP MIN:43°F WEATHER:RAINED 0.12" AFTER "I" BATCH PLACEMENT ._

PILE:GHP-2 REGION:COVER

"G" BATCH DEPLOYED 10 24 5 RETRIEVED: 10 25 5  CHARCOAL BKG: 147 . cpm Wt. Out: 180.0 g.
"I" BATCH DEPLOYED 5 22 6 RETRIEVED: 5 23 6  CHARCOAL BKG: 150 cpm . 'Wt. Out: 180.0 g.
FIELD TECHNICIANS: AI, SS, KA, CS, DL  COUNTED BY: DLC DATA ENTRY BY: DLC TARE WEIGHT: 29.2 g.

COUNTING SYSTEM I.D.: M01/D21, M02/D2 CAL. DUE: 6/01/06

RECOUNT CANISTER ANALYSIS:.

iRk

GHP2-40
RECOUNT

55 11
55 1M1

- 0.15

0.15

GHP2-72 G72 15 20 16 28 10 27 5 17 24 1
RECOUNT G72 1 20 16. 28 10 28 5 -9 64 1

8269
7609

Bt

GHP2-81 G81 15 15 16 31 10 27 S5 17 19 1
RECOUNT G81 16 16 16 31 10 28 6§ 9 52 1

11 89 2 8.0%

¥
1

GHP2-97 .  I97 10 16 10 16 5 24 6 13 21 1 222.5 5.3 0.53 0.03

3325
RECOUNT 197 10 16 10 16 5 25 6 11 57 1 2942 222.5 5.6 0.56 0.04 5.5%
’ ' 2.4%

AVERAGE PERCENT PRECISION FOR THE GHP-2 COVERED REGION:

Page 1 of 1
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- Appendix C

" Radon Flux Sample .Laboratory Data (including Blanks)



OOOQCQC..QCC.‘.CO'Q.'Q.QQ..Q...Q.Q....O..O.Q

CLIENT: UMETCO MINERALS ' PROJECT: RADON FLUX MEASUREMENTS, GAS H.ILLS, Wy 'PROJECT NOS.: 05003.01; 05003.02

PILE:GHP-2 REGION:COVER_ 'SURFACE: SOIL

"G" BATCH DEPLOYED 10 24 5 RETRIEVED: 10 25 5 CHARCOAL BKG: 147
"I" BATCH DEPLOYED 5 22 6 RETRIEVED: 5 23 6 CHARCOAL BKG: 150

FIELD TECHNICIANS: AI, SS, KA, CS, DL COUNTED BY: DLC DATA ENTRY BY: DLC
" COUNTING SYSTEM I.D.: M01/D21, M02/D2 CAL. DUE: 6/01/06

'AIR TEMP MIN:43°F WEATHER:RAINED 0.12" AFTER "I"™ BATCH PLACEMENT
cpm Wt. Out: 180.0 gq.
cpm ) Wt. Out: 180.0 g.

TARE WEIGHT: 29.2 g.

ViIL RO RS RALDUN

. GHP2-20 120. 10 42 10 42 5 24 6 34 1

215.1 14.7 1.47 0.03

HPD 2

KRS Aas ey PR CARRasN b RRRie 2o R RNER S SRR pHagy
 GHP2-27 27 10 10 24 5 24 6

13 27 1 3349 2242 54 054 0.03

Page 1'of 4



Q0000000000000 00000000000000000000000000000°

CLIENT: UMETCO MINERALS PROJECT: RADON FLUX MEASUREMENTS, GAS HILLS, WY PROJECT NOS.: 05003.01; 05003.02

PILE:GHP-2 REGION:COVER SURFACE: SOIL AIR TEMP MIN:43°F WEATHER:RAINED 0.12" AFTER "I" BATCH PLACEMENT

"G" BATCH DEPLOYED 10 24 5 RETRIEVED: 10 25 5 CHARCOAL BKG: 147 cpm Wt. Out: 180.0 g.
"I" BATCH DEPLOYED 5 22 6 RETRIEVED: 5 23 o6 CHARCOAL BKG:. 150 cpm Wt. Out: 180.0 g.
FIELD TECHNICIANS: AI, Ss, KA, Cs, DL COUNTED BY: DLC .DATA ENTRY BY: DILC TARE WEIGHT: 29.2 g.
COUNTING SYSTEM I.D.: M01/D21, M02/D2 CAL. DUE: 6/01/06 .

IME 'CNT - GROSS ; GROSS “RADON'
IN (MIN) COUNTS WTIN = pCi/m?s
1255 2281

LG

" GHP2-31

Page 2 of 4
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CLIENT: UMETCO MINERALS PROJECT: RADON FLUX MEASUREMENTS, GAS HILLS, WY PROJECT NOS.: 05003.01; 05003.02

PILE:GHP-2 REGION:COVER "SURFACE:SOIL “ATR

TEMP MIN:43°F WEATHER:RAINED 0.12" AFTER "I" BATCH PLACEMENT
"G" BATCH DEPLOYED 10 24 5

RETRIEVED: 10 25 5 .CHARCOAL BKG: 147

cpm Wt. Out: 180.0 g.
"I" BATCH DEPLOYED 5 .22 6 RETRIEVED: 5 23 6  CHARCOAL BKG: -150 cpm Wt. Out: 180.0 g.
FIELD TECHNICIANS: AI, SS, KA, CS, DL = COUNTED BY: DLC DATA ENTRY BY: DLC TARE WEIGHT: 29.2 gq.

© COUNTING SYSTEM I.D.: M01/D21, M02/D2 CAL. DUE:. 6/01/06 ’

GROSS: GROSS /RADOI
IN (MIN) COUNTS WTIN  pCi/ms

: 16 39 10 27 2 1607 2245
GHP2-56. G56 10 37 11 7 10 27 5 16 .37 1 "1973 2248

GHP2.76

GHP279  G79 15 18 16 28 10 27 5 17 22 1 14630 2232 275 275
GHP2-80 |

Page 3of4d
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CLIENT: UMETCO MINERALS PROJECT: RADON FLUX MEASUREMENTS, GAS HILLS, WY PROJECT NOS.: 05003.01; 05003.02

PILE:GHP-2 REGION:COVER SURFACE:SOIL AIR TEMP MIN:43°F WEATHER: RAINED 0.12" AFTER "I™ BATCH PLACEMENT
"G" BATCH DEPLOYED 10 24 5 RETRIEVED: 10 25 5 CHARCOAL BKG: 147 . cpm Wt. Out: 180.0 g. v

"I" BATCH DEPLOYED 5 22 6 RETRIEVED: 5 23 6 CHARCOAL BKG: 150 cpm ‘Wt. Out: 180.0 g.
FIELD TECHNICIANS: AI, SS, KA, CS, DL COUNTED BY: DLC DATA ENTRY BY: DLC : TARE WEIGHT: 29.2 g.
COUNTING SYSTEM I.D.: M01/D21, MO02/D2 CAL. DUE: 6/01/06

GHP2-99 199 10 12 10 12 5 24 6 13 20 1 5289  226.1 8.6 0.8 0.03
GHP2-100 1100 10 10 10 10 5 24 6 13 20 1 2217 2165 35 0.35 0.03
AVERAGE RADON FLUX RATE FOR THE GHP-2 COVER REGION: . 68 pCi/m?s
‘ MINIMUM FLUX RATE 0.5 - pCilm?s

MAXIMUM FLUX RATE 42.7 pCi/m’s

Page 4.0of 4



CLIENT: UMETCO MINERALS ~ PROJECT: RADON FLUX MEASUREMENTS, GAS HILLS, WY PROJECT NOS.: 05003.01; 05003.02

PILE:GHP-2 REGION:COVER ' SURFACE:SOIL  AIR TEMP MIN:43°F WEATHER:RAINED 0.12" AFTER "I" BATCH PLACEMENT
"G" BATCH DEPLOYED 10 24 5 RETRIEVED: 10 25 5 CHARCOAL BKG: 147 cpm Wt. out: 180.0 g.

"I" BATCH DEPLOYED S 22 6 RETRIEVED: 5 23 6  CHARCOAL BKG: 150 cpm Wt. Out: 180.0 g.
FIELD TECHNICIANS: AI, SS, KA, CS, DL  COUNTED BY: DLC DATA ENTRY BY: DLC TARE WEIGHT: 29.2 gq.
COUNTING SYSTEM I.D.: M01/D21, M02/D2 CAL. DUE: 6/01/06 ‘ -

BLANK CANISTER ANALYSIS:

MPLE

2D pCiim?s :
BLANK Gblank1 . 10 39 10 11 5 11 5 10 4219 2139 0.66 007 004 CONTROL
BLANK Gblank2 10 18 10 10 27 5 17 4 10 1879 2104 006 . 002 = 0.03 CONTROL
BLANK . Gblank3. 14 30 10 10 27 5 17 38 10 2868 197.1 025 003 0.03 CONTROL
BLANK | blank 1 ] 20 28 5 24 6 14 36 10 1560 209.0 0.01 0.02 0.03 . CONTROL
BLANK  Iblank 2 9 29 9 29 .5 24 6 14 36 10 1687 211.0 0.03 0.02 0.03 CONTROL
AVERAGE BLANK CANISTER ANALYSIS FOR THE GHP-2 COVER REGION: . 0.20 pCi/m?s

Page 1 of 1



Appendix D
Map, Figure D-1
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// \\
I, \
27 GHP2 \ 10—ft Contour Interval
i NS-1 \
/ - 2—ft Contour Interval
’ \\
/
,/ \\ e GHP—-2 Repository Limits
/s GHP2 GHP2 \
s NS~ NS-2 . . .
o o 3. - & \\ GHP?2 GHP—2 Repository 2005 Canister Location
e ' e GHP2 NS—4; NS—5; NS—10 Thru NS—12;
7 N NS—17 Thru NS—19; NS—23 Thru NS-—25;
7 N
s CHP2 GHP2 GHP2 GHP2 N NS—29 Thru NS—31; NS—33 Thru NS-236;
g NS—4 NS-5 NS-6 NS-7 N NS—40 Thru NS-46; NS—51 Thru NS-57;
4 ® L4 L] L NS—-59 Thru NS-865; NS—69 Thru NS-82;
o N ; ;
7 by NS—86 Thru NS—90.
’ e Deployed October 24, 2005
/7 cHP2 GHP2 GHP2 GHP2 GHP2 GHP2 N Retrieved October 25, 2005
o NS-13 NS—12 NS—11 NS-10 NS-9 NS-8 .
o [ ® @ ° 1] H % . . .
S 5 GHP2 GHP—2 Repository 2006 Canister Location
&g \ i GHP2 NS—1 Thru NS—3; NS—6 Thru NS-9;
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\ ]
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\ ® € @ ® € ® @ ® I
N :
\
\ I
\ GHP2 GHP2 GHP2 GHP2 GHP2 GHP2 GHP2 1
\ NS-84 NS-85 NS-86 NS-87 NS-88 NS-89 NS-90 1
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