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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 C-18 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. Final radon flux measurement sampling was performed
on top of the final cover material at one hundred locations during September 06-07, 2006. The analytical
results of these one hundred radon flux measurements were used to calculate the final mean radon flux for
the C-18 Rep051tory

2. SITE HISTORY AND DESCRIPTION

The site is approximately 55 miles east of Rivertoﬁ, Wyoming. Uranium was discevered 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 C-18 Repository. Milling operations shut down in 1984 and the

‘mill was decommissioned and dismantled in 1990. The C-18 Repos1tory 1sa deep-bunal repository with

an area of approximately 24,174 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
plcoCunes per meter squared per second (pCi/m®-s) for each region. The sampling and analytical method
used was in conformance with 40 CFR, Part 61, Appendix B, Method 115. The C-18 Repository at Gas
Hills is subject to radon-emissions monitoring upon placement of the final cover.

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

Each charged canister was placed directly onto the surface (open face down) and exposed to the surface
for 24 hours. Radon gas adsorbed onto the charcoal and the subsequent 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 calibration factors denved 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. Tellco personnel maintained custody of the samples from collectlon
through dehvery and analy31s at the Tellco laboratory in Grand Junction, CO.

5. - FIELD OPERATIONS

5.1  Equipment 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

° 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). S

‘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.

o 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—conformmg and recycled through the

‘heating/drying process. .

5.2 Sa’rhple Locations, 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 assi gned to every canister, using an alphanumenc 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 C-18 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 for sampling were also charged with
clean charcoal in the same manner as the radon flux samples, and were labeled as blanks These blank
canisters remained inside airtight plastic bags during the 24- hour testmg perlod



5.3  Sample Retrieval

At the end of the 24-hour sampling period, 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.

54 Environmental Conditions

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

e No measurements were initiated within 24 hours after ralnfall No ramfall occurred dunng the
sampling.

e Noneof the seals around the rims were broken nor surrounded by water.

e No measurements presented in this report were performed during ambient air. temperatures
below 35°F nor on frozen ground. The minimum air temperature recorded at the site durmg
radon flux sampling was 56°F.

6. SAMPLE ANALYSIS

6.1 Apparatus

The apparatus used for the analysis is as fo‘llews:

¢ Single- or multi-channel pulse helght analysis system, Ludlum Model 2200 with a Teledyne 3"
x 3" sodium iodide, thalhum-actlvated (Nal (T1)) detector.

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

. Nationél Institute of Standards and Technology traceable calibration standard.
e Ohaus Model C501 balance with 0.1-gram sensitivity. ’

62 Sample Inspection and Documentation

The integrity of each sample container was verified in the laboratory by visual inspectiori.

The following items were verified:
e Container was sealed and undamaged.

e Data sheet was complete.

All of the sample containers were found to be properly 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 Countinfg

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 counting system with shlelded well (see Appendlx A, “Charcoal

Canister Analy51s System” form)
Gamma ray counting of exposed charcoal samples included the following steps:
e The length of count time was selected by the ectivity of the sample being analyzed. A data
quality objective of a minimum of 1,000 counts was selected for any given sample.
e Sample 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.

e The above steps were repeated for each sample.

e Approximately 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 1nc1uded the followmg mtra-laboratory analytical frequency
obJectlves : :

e Recounts, ten percent, and

e Blanks, five percent

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

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

11 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 C-18 Repository. These blank sample measurements
comprised five percent of the final field measurements. The blank sample analyses measured radon ﬂux
rates ranging from 0.01 to 0.04 pC1/m -s, with an average of approximately 0.02 pCl/m -S.

1.2 Precision

Ten recount measurements, distributed throughout the sample set, were performed by replicating analyses
of individual field 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 5.9 percent with an overall average precmon of
approximately 2.3 percent (see Appendlx B). ' .



7.3 Accuracy

Accuracy of field measurements was assessed dally by countlng two laboratory control samples.
Accuracy of these lab control sample measurements, expressed as percent error, ranged from -1.3 percent
to 1.7 percent. The arithmetic average error of all lab control sample measurements was 03 percent (see
Appendix A, “Accuracy Appralsal Table”).

74  Completeness

Method 115 specifies 100 samples to be collected from each region, with a completeness objective of 85

- percent. All of the samples met technical criteria, representing 100% completeness

8.  CALCULATIONS

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 1nd1v1dua1 radon flux rates. The algorlthms used to
reduce sample data collected this year were as follows:

Equation 1
. . / 2 _ ] N
pCi Rn-222 m sec = [Ts*A*b*O0. 5(d/91.75)]

where: N = net sample count rate, cpm under 220-662 keV peak
Ts = sample duration, seconds -
b = instrument calibration factor, cpm per pCi; values used:

’ ~0.1718, for M-01/D-21 and 0.1716, for M-02/D-20

d = decay time, elapsed hours between sample mid-time and count mld-tlme
91.75 = Rn-222 halflife in hours
A = area of the collector, m?

Equation 2

: \/ Gross Sample, cpm N Background Sample,cpm

SampleCount, t,min Background Count,t,min . )
p g x SampleConcentration

Error,20 =2 x
Net,cpm



Equation 3
’ 2. + (4. )
LLD= [Tszfol*b(*oé.g&(’g}%)] o
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:
'0.1718, for M-01/D-21 and 0.1716, 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 = areaofthe collector, m

9,  RESULTS

9.1 Mean Radon Flux

According to 40 CFR, Part 61, Appendix B, Method 115, Subsection 2.1.7, the mean radon flux for the
C-18 Repository was calculated by summing all individual final flux measurements and dividing by the
tota] number of measurements.for the C-18 Repository. The mean radon flux for the C-18 Repository was

. calculated as follows:

- 2.
X = n

Where: X . = mean flux for the C-18 Repository (pC1/m -s)
2 = sum of all individual flux measurements (pCi/m*-s)
total number of measurements

=]
]

9.2 Site Results

The mean radon flux rate for the C—18 RepoSitory was calculated at 5.2 pCi/m’-s, which is below the _
NRC and EPA standard of 20 pCi/m -s. All of the requirements and the conditions spemﬁed in 40
CFR Part 61, Appendlx B, Method 115 were fulﬁlled

Appendix C is a summary of individual measurement resulté, including blank canister analysis results.
Sample locations are depicted on Figure D-1, which is included in Appendix D.
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_ Figure 4-1
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ACCURACY APPRAISAL TABLE .
UMETCO MINERALS CORPORTION '
GAS HILLS, WYOMING

FINAL 2006 NESHAPs RADON FLUX MEASUREMENTS
C-18 REPOSITORY

SYSTEM DATE Bkg Counts (1 min. each) | Source Counts (1 min. each) AVG NET YIELD FOUND | SOURCE | KNOWN | % BIAS
1.D. #1 - H#2 ~#3 #1 #2 #3 cpm cpm/pCi pCi - ID pCi
M-01/D-21 | 9/8/2006 136 124 139 10311 10133 10266 10104 0.1718 | 58811 GS-04 59300 | -0.8%
M-01/D-21 [ 9/8/2006 | 142 134 137 - 10307 10213 10259 10122 0.1718 58917 GS-04 .| 59300 -0.6% -
M-01/D-21 | 9/9/2006 | . 149 159 140 10323 10200 10388 10154 0.1718 59106 GS-04 59300 -0.3%
M-01/D-21 | 9/9/2006 144 156 128 | 10415 10255 [ 10323 10188 _0.1718 59303 GS-04 59300 0.0%
M-01/D-21 | 9/8/2006 136 124 139 10292 10495 | 10246 10211 0.1718 59437 GS-05 59300 0.2%
M-01/D-21 | 9/8/2006 142 134 137 10232 10151 10207 10059 0.1718 58551 GS-05 59300 -1.3%
M-01/D-21 | 9/9/2006 149 159 140 10210 10388 - | 10130 10093 0.1718 - | 58750 GS-05 59300 -0.9%
M-01/D-21 | 9/9/2006 144 156 128 10057 10381 -10406 10139 0.1718 59014 GS-05 59300 -0.5%
M-02/D-20 | 9/8/2006 125 125 133 10413 10488 |. 10360 10293 0.1716 59981 GS-04 . | 59300 1.1%
M-02/D-20 | 9/8/2006 132 131 | 132 10330 10301 10478 ~10238 0.1716 59662 GS-04 59300 0.6%
M-02/D-20 | 9/9/2006 125 127 128 10318 10383 10434 10252 0.1716 59742 GS-04 59300 0.7%
M-02/D-20 | 9/9/2006 134 121 138 10525 10442 - 10357 10310 0.1716 60082 GS-04 59300 1.3%
M-02/D-20 | 9/8/2006 125 125 133 10458 10571 [ 10395 10347 0.1716 60297 GS-05 59300 1.7%
M-02/D-20 | 9/8/2006 132 131 132 10344 10555 . 10453 10319 0.1716. 60134 GS-05 59300 1.4%
‘M-02/D-20 | 9/9/2006 125 | 127 128 10535 10314 10481 10317 0.1716 60120 GS-05 [ 59300 1.4%
M-02/D-20 | 9/9/2006 134 121 139 10486 10570 10208 10290 0.1716 59965 GS-05 598300 1.1%
AVERAGE PERCENT BIAS FOR ALL ANALYTICAL SESSIONS: 0.3%

Page 1 of 1
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Balance Model:

BALANCE'OPERATION DAILY CHECK

Ohaqus

port-o-

qram
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Standard Weight (g): __ 2 ©0.0

OK. 201%7

Date , Pre-check (g) Post-check (g) . _ By
9/osjoe | 200.0 | 2000 yes VL Logp
9/09)oL| zoo.o 2 00,0 ves | Xl —
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SITE LOCATION:

CLIENT:

CHARCOAL CANISTER ANALYSIS SYSTEM

Gas Hvi\\s_‘v\/\/o,’
Unmietco Miverals vCon.b'

'Systemﬁ): | M‘Ol /D-2 |

" ScalerSN: SIS

Detector SN: O4 | 553

Blank Canister Bkgd. Range, cpm: 2 6 =

Gross Source Range, cpm:

20=

10%

Calibration Check Log

Calibration Daté: G /O = / Ok Due Date: Q’/OZ /07

High Voltage: |050 -

Window:

to

173

30=

4.42

a2

Thrshld:

. 224 : . ; .
Source ID/SN: Aa / G 5-94 Source Activity: _ 2 23 F‘EC‘
129

to

2.20

|1©1

S5

(s)

|0S588 4 __

10ogd 10(48").

Technician: N L. &\96(\/

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
Yoglop|Ptiopt 1 30 | 1241139 | 133 |to3 11 [ jo13> | (026 10237 | v
9/0@ /ot biiepd VA& | 134 (37 [ 138 [10377] 102\3 ]| 1025910260 |y
2/09 [ oclp 149 | 159 [MKdo 149 | |0323]| lo2vo|i03B82 | jo324] Y
9[09 [06 [ptcopa] V44 [1S56 [ 128 | 143 [1o415 | t025<] j0323[1033j| Yy

Y/N: 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 source check data.
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SITE LOCATION:

CLIENT:

CHARCOAL CANISTER ANALYSIS SYSTEM -

Gras Hlls , W yo

Umetce Minerals Cop-

System.ID: M- / D-2Z1

Scaler S/N:

S5

Detector SN: OA (533

Calibration Check Log

Calibration Date: ¢ (CZ (0L

.High Voltage: l050 Windowb
224 /
Source ID/SN: Kq C’qs

4.42

Due Date: ¢/02/©7

DL‘/

Thrshld:

2.20

ource Activity: 593K pci

Blank Canister Bkgd. Range, cpm: 20 = % 1 173 3g= 92 to L 89
Gross Source Range, cpm: 26=_0035 4 1051]  35= 996 to (D@29
Technician: _ DA %{2{'——— -
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
9fofoulVitan] |2 | 124-1139 | 133110292] (0495|1024 [i0O344 | ¥
900 opbrtegp] 142 [ 1341137 | 38| 10232] LO\S 1| |nzoz(10197 [%y
9109 )0u Pltespet 149y [150) 140 | 149 [ 1010 [10388 [ 10130] ic2a3 [y
9[09/0b Prlospd \AL| tSG | 128 | 143 | 100S7[ 10381 |104°f |I028! | Y

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

CLIENT:

CHARCOAL CANISTER ANALYSIS SYSTEM

Gas Hills, WYe

Umeto Minerals Corp.

Calibration Check Log .

- System ID: M~O7_/ D20
~ Scaler S/N: 51563

~ High Voltage:

Detector S/IN: O 41532
Blank Canister Bkgd. Range, cpm: 26 =

Gross Source Range, cpm:

} OO

00D

Window: 442

to

| b4

&4

30=

Thrshild:

Calibration Date: b /0 7—/0 & Due Date: @ (o2 (o7

to

2.20

(%4 .

Source ID/SN: Ro*™ / G5 -24. Source Activity: 593 KEC 1
| 180

26=

(0106 © 042z 36= D975  LOTI5

Technician:

NV %/L/

" All counts times are one minute,

Date By | Background Counts (1 min. each) Source Counts (1 min, each) ok?
‘ ' #1 #2 #3 Avg. #1 #2 #3 Average Y/N
9Jor/ob [Pk 125 [12S | (33 [128 | (943 (0488 | 10360} 10420 | ¥
Plop o Pléogel 132- [ V3) [132[132 [10330] 1030, | toga78]| 10370 | v
3/09/0 btCocpt 125 127 1128 [ 127 | 1031n] |©O383]i0434.] 10378 | ¥
9)09]odpicosed 134 | 12) [ v39 | 13] 110525 | o442 | o357 10441 | v

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 _sourcé check data.
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CHARCOAL CANISTER ANALYSIS SYSTEM

sITELocATIoN: . Gras Hills Wye,

cLENT_ Um eteo Minem s Corp .

Calibration Check Log

Scaler S/N: 5' 56 3

~SystemID: M -O2/ D-20

Detector S/N: 04'5—32-.

Blank Canister Bkgd. Range, cpm: 26 =

Gross Source Range, cpm:

442 Thrshid: _ 220
Source ID/SN: __ R 2zk / 65'0 oures. Acﬁvity: 523 Kpli
100 4 (4 3 B4, 180
26= _FNS 4 10572 30= 0)75‘; o (9736
Technician: _ v / Cw‘szp/n— o

All counts times are one minute.

'High Voltage: (O OO  Window:

Calibration Date: & /oz /O (o DueDate: @ /oz/c7

Source Counts (1 min. each

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

#1 #2 #3 Avg. #1 #2 #3 Average Y/N

Vo o/oblotconpd-125 | 125 1I3D]i28 | jodsRI[0S7)|10395] 18475 Y
ajok |owbitagpal 132 1311 1321132 | v©0344l 0555 | 1045310451 | v
9/09 Jopoecep] |25 V2] [128 | |27 | 10535 | (0314|1048 ( | 10443 | /y
9/09) [oL]Plesp 134 | 12\ | (39 | 131 | 104Bb| 1057010208 [ 1042 |

Y/N: Y = average backgrounﬂ 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 _defermined from prior background and source check data.




- Appendix B -
Recount Data Analyses



CLIENT: UMETCO MINERALS PROJECT: RADON FLUX MEASUREMENTS, GAS HILLS, WY - PROJECT NO.:

PILE:C-18 BATCH: G SURFACE: SOIL _ AIR TEMP MIN: 56°F WEATHER: NO RAIN
AREA:COVER  DEPLOYED: 9 6 6  RETRIEVED: 9 7 6 CHARCOAL BKG: 149  cpm _ WtOut 1800 g
FIELD TECHNICIANS: Craig Sherwood, David Cooper COUNTED BY:DLC ~ DATAENTRY BY:DLC _ TARE WEIGHT: 29.2 g
COUNTING SYSTEM I.D.: M01/D21, M02/D20 CAL. DUE: 6/02/07 ‘ -

RECOUNT CANISTER ANALYSIS:

C-18 NS-20 G20 10 34 10 34 9 8 .6 17 28 1 2939 217.4

4.8 0.5
RECOUNT - G20 10 34 10 34 9 9 6 9 17 1 - 2717 217.4 5.0 0.5 0.04 ' 4.1%

sl 8NG -

s

0.03
0.04 1.0%

C-18 NS-40 G40 11 32 11 - 32 9 8 6 17 49 -1 6250 216.5 10.5
RECOUNT G40 11 32 11 32 S 9 6 9 19 1 5535 216.5 10.4

50

RS
a4

C-18 NS-60 G60 1T 25 11 25 S 8 6 18 10 1 2429 214.8 3.9

.4 0.03
RECOUNT G60 11 25 11 25 9 9 6 9 21 1 ‘2188 214.8 3.9 4

0.04 ©0.0%

5

P RXN
ke
Terin

C-18 NS-80 - GBO 11 45 11 45 9 8 6 18 0.03

RECOUNT G80 11 45 11 45 9 9 -6 9

=3

NN %

Page
s

C-18 NsS-100 G100 12 1 12 1 9 8 6 19 1 "1 7048 215.3 11.9

1.2 0.03 ,
RECOUNT G100 12 1 12 1 9 9 6 .9 25 - 1 6304 215.3  11.9 1.2 0.04 0.0%

AVERAGE PERCENT PRECISION FOR THE C-18 PIT COVERED REGION: ’ ' 2.3%

Page‘ 10f 1



- Appendix C

| Radon Flux Sampie Laboratory Data (including Blanks)



CLIENT: UMETCO MINERALS PROJECT: RADON FLUX MEASUREMENTS, GAS HILLS, WY . PROJECT NO.: 06003.01

PILE: C-18 BATCH: G SURFACE: SOIL » AIR TEMP MIN: 56°F WEATHER: NO RAIN T
AREA: COVER  DEPLOYED: 9 6 6 RETRIEVED: 9 7 6  CHARCOALBKG: 149  cpm _ Wt Out: 1800 ° g
FIELD TECHNICIANS: Craig Sherwood, David Cooper COUNTED BY:DLC ~ DATAENTRYBY:DLC o TARE WEIGHT: 292 g

COUNTING SYSTEM 1.D.: M01/D21, M02/D20 CAL. DUE: 6/02/07
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CLIENT: UMETCO MINERALS - PROJECT: RADON FLUX MEASUREMENTS, GAS HILLS, WY PROJECT NO.: 06003.01

PILE: C-18 BATCH: G SURFACE: SOIL AR TEMP MIN: 56°F  WEATHER: NO RAIN

AREA:COVER DEPLOYED: 9 6 6 RETRIEVED: 9 7 6 CHARCOAL BKG: 148 cpm WtOut- 1800 g
FIELD TECHNICIANS: Craig Sherwood, David Cooper COUNTED BY:DLC ~ DATAENTRY BY:DLC TARE WEIGHT: 292 g
COUNTING SYSTEM |.D.: M01/D21, M02/D20 CAL. DUE: 6/02/07 '

OCATION _MIN IR MIN pCi pCilms COMMENTS:
C-18 NS-31 : ' - 2178 . 46 A
JO18NS-32  G32. 10 | ' 2209 93
e 33 i‘ 36304 i

)

‘:'C'-18N_s-59 G59 11 24 11 24 9 8 6 18 10 1 1647 2192 26 . 03 _ 0.03
C-18 NS-60 Ge0 11 25 11 25 9 8 6 18 10 1 2429 © 2148 3.9 0.4 0.03
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CLIENT: UMETCO MINERALS PROJECT: RADON FLUX MEASUREMENTS, GAS HILLS, WY - PROJECT NO.: 06003.01

PILE: C-18 BATCH: G SURFACE: SOIL AIR TEMP MIN: 56°F WEATHER: NO RAIN

AREA:COVER  DEPLOYED: 9 6 6 RETRIEVED: 9 7 6 CHARCOAL BKG: 149  cpm WtOut 1800 g
FIELD TECHNICIANS: Craig Sherwood, David Cooper COUNTEDBY:DLC ~ DATAENTRY BY: DLC - TAREWEIGHT: = 29.2 g
COUNTING SYSTEM 1.D.: M01/D21, M02/D20 CAL. DUE: 6/02/07 ' o

"C18NS63 G633 11 11 11 9
 C-18 NS-64 '

C18NS67 G687 11 41 11 41 9 8 6 18 20 1 5082 2288 85 09 003
C18NS-68  GE8 11 42 11 42 9 8 6 18 20 1 4056 2284 67 07 003

C-18 NS-88 G8s8 12 0 12 0 9 8 6 18 421
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CLIENT: UMETCO MINERALS PROJECT: RADON FLUX MEASUREMENTS, GAS HILLS, WY PROJECT NO.: 06003.01

PILE: C-18 BATCH:G SURFACE: SOIL AIR TEMP MIN: 56°F WEATHER: NO RAIN
AREA:COVER DEPLOYED: 9 6 6 RETRIEVED: 9 7 6 CHARCOAL BKG: 149 cpm Wt Out: 1800 g
FIELD TECHNICIANS: Craig Sherwood, David Cooper COUNTED BY. DLC DATAENTRY BY: DLC _ TARE WEIGHT. 292 g

COUNTING SYSTEM 1.D.: M01/D21, MO2/D20 CAL. DUE: 6/02/07

C-18 NS-91
C18NS-92

-«

"CA8NS99 G 12 2 12 2 9 8 6 19 0 1 3708 2205 61 06 0.03
C18NS-100 G100 12 1 12 1 9 8 6 19 1 1 7048 2153 119 12 0.03
AVERAGE RADON FLUX FOR THE C-18 PIT COVERED REGION: 5.2 pCilmds .

0.5 pCiim*s  MIN
11.9 pCiim?ss  MAX

BLANK CANISTER ANALYSIS:

R 3 AC 3
. 0.02 0.03 CONTROL
CONTROL

G blank
G blank 4

LAN blan 10 . : A .
. AVERAGE BLANK CANISTER ANALYSIS FOR THIS SAMPLE SET: . ' 0.02 pCi/m?s
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Appendix D
Map, Figure D-1
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