
WESTERN NUCLEAR, INC.

UNION PLAZA SUITE 300, 200 UNION BOULEVARD, LAKEWOOD, COLORADO 80228

TELECOPIER (303) 989-8993 TELEPHONE (303) 989-8675

November 13, 1998

Mr. Joseph J. Holonich, Chief
High Level Waste & Uranium Recovery Projects Branch - MS-T-7-9-J
Division of Waste Management
Office of Nuclear Material Safety and Safeguards
U.S. Nuclear Regulatory Commission
11545 Rockville Pike
Rockville, MD 20555-0001

Attn: Mr. Robert Carlson, Project Manager

Re: DOCKET NO. 40-1162. LICENSE NO. SUA-56, RADON FLUX SAMPLING
DATA

Dear Mr. Holonich:

Surface tailing reclamation at the Western Nuclear, Inc. [WNI]
Split Rock Site near Jeffrey City, Wyoming commenced in 1994 and
was completed in December 1997. Beginning with 1995, radon flux
performance sampling was conducted within each of the areas over
which radon barrier had been placed during the preceding calendar
year. Preliminary radon flux data were submitted to NRC via WNI
dated September 15, 1998. Final report data for testing -conducted
during 1998 were received by WNI from the analytical laboratory via
letter dated October 3, 1998. In accordance with 10 CFR 40,
Appendix A, Criterion 6(4), please find attached all radon flux
performance testing data and supporting information.

Should you have any questions, please contact us at your earliest
convenience.

Sincerely,

Stephanie J. Baker
Manager of Environmental Services
SJB/tic nrc\rnfkux98.nov

w/enclosures

cc: L. Corte, Esq.
JRG
LLM [SMI]
H. Shaver, Esq.

9811230231 981113
PDR ADOCK 04001162
C PDR



Split Rock Tailing Reclamation - Radon Flux Measurements

Radon Flux Measurements - Areas 2A, 2B, and 1 C

CHARCOAL CANISTERS SET ON 9/10/96. REMOVED ON 9/11196 AND COUNTED ON 9/12196.

E 7,600 E 7,800 E 8,000 E 8,200 E 8,400 E 8,600 E 8,800 E 9,000 E 9,200 E 9,400 E 9,600 E 9,800

N 7,800 169 <0.5

N 7,600 65 <0.5 68 <0.5

N 7,400 58 3.1 64 1.9 67 <0.5

N 7,200 50 <0.5 57 <0.5 63 <0.5 66 <0.5

N 7,000 41 <0.5 49 <0.5 56 <0.5 62 <0.5

N 6,800 34 <0.5 40 <0.5 48 <0.5 55 <0.5 61 <0.5

N 6,600 14 <0.5 27 <0.5 33 <0.5 39 <0.5 47 1.4 54 <0.5 60 <0.5

N 6,400 13 <0.5 18 <0.5 22 <0.5 26 <0.5 32 <0.5 38 <0.5 46 0.6 53 <0.5 59 <0.5

N 6,200 8 <0.5 12 <0.5 17 <0.5 21 <0.5 25 <0.5 31 <0.5 37 <0.5 45 <0.5 52 <0.5
N 6,000 3 <0.5 7 <0.5 11 <0.5 16 <0.5 20 <0.5 24 <0.5 30 <0.5 36 <0.5 44 <0.5 51 <0.5

N 5,800 2 <0.5 6 <0.5 10 <0.5 15 <0.5 19 <0.5 23 <0.5 29 <0.5 35 <0.5 43 <0.5

N 5,600 1 <0.5 5 <0.5 9 <0.5

N 5,400 4 <0.5

Minimum Measurement = < 0.5 pCi/m 2s

Maximum Measurement = 3.1 pCi/m2s

Location # \Radon Flux in pCi/n12s Average Radon Flux = 0.57 pCi/m 2s

A:\Rri Flux 2A, 2B and 1C
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Split Rock Tailing Reclamation - Radon Flux Measurements

Radon Flux Measurements - Areas 3A and 3B

jCHARCOAL CANISTERS SET ON 8/12/95, REMOVED ON 8/22/95 AND COUNTED ON 8/23/95.
E 8,100 E 8,300 E 8,500 E 8,700 E 8,900 E 9,100 E 9,300 E 9,500 E 9,700 E 9,900 E 10,100 E 10,300

N 8,900 3 <0.5 12 <0.5 13 <0.5 18 <0.5 32 0.5

N 8,700 1 <0.5 4 <0.5 11 <0.5 14 <0.5 19 <0.5 31 <0.5 33 <0.5 44 <0.5

N 8,500 2 <0.5 5 <0.5 10 <0.5 15 <0.5 20 <0.5 30 <0.5 34 <0.5 43 <0.5 45 <0.5 52 <0.5 55 <0.5 56 <0.5

N 8,300 6 <0.5 9 <0.5 16 <0.5 21. <0.5 29 <0.5 35 <0.5 42 <0.5 46 <0.5 51 <0.5 54 <0.5

N 8,100 7 <0.5 8 <0.5 17 <0.5 22 <0.5 28 <0.5 36 <0.5 41 <0.5 47 <0.5 50 <0.5 53 <0.5

N 7,900 23 <0.5 27 <0.5 37 <0.5 40 <0.5 48 <0.5 49 <0.5

N 7,700 24 <0.5 26 <0.5 38 <0.5 57 <0.5

N 7,500 _1 25 <0.5 39 13.3

Minimum Measurement = < 0.5 pCi/m 2s

Maximum Measurement = 13.3 pCi/,1i 2s

Location # -Radon Flux in pCi/m2 s Average Radon Flux = 0.73 pCi/hr 2s

A:\Rn Flux 3A and 3B
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Split Rock Tailing Reclamation - Radon Flux Measurements

Radon Flux Measurements - Areas IA and 1B (Sheet I of 2)

[CHARCOAL CANISTERS SET ON 9/10/97, REMOVED ON 9111/97 AND COUNTED ON 9/12/97.

____ IE 9.933 JE__10.0931E 10,254 1E__10,413[E__10,5731E 110.7331E 10,8O9jti 11,0531E 11,2131E 11,373[E _11,5331E 11.693JE 111,8531E 12,0131E 12,1731E 12.333]

N 7.845 90 <0.5 91 <0.5 92 <0.5 93 <0.5 94 <0.5 95 <0.5 96 <0.5 97 <0.5 98 <0.5 99 <0.5 100 <0.5 89 <0.5 j

N 7.685 73 <0.5 74 0.9 75 <0.5 76 0.5 77 <0.5 78 <0.5 79 <0.5 80 <0.5 81 <0.5 82 <0.5 83 <0.5 84 0.7 85 <0.5 86 <0.5 67 0.5 a{ <0.5

N 7,525 58 <0.5 59 0.5 60 <0.5 61 <0.5 62 <0.5 63 <0.5 64 <0.5 65 1.8 66 0.7 67 1.0 68 0.5 69 <0.5 70 27.7 71 0.7 72 <0.5

N 7,365 43 0.6 44 0.7 45 0.5 46 <0.5 47 <0.5 48 0.9 49 <0.5 50 0.9 51 0.8 52 1.0 53 0.5 54 <0.5 55 0.6 56 <0.5 57 1.1

N 7.205 29 0.5 30 1.0 31 0.7 32 0.8 33 <0.5 34 <0.5 35 <0.5 36 1.0 37 1.3 36 6.0 39 29.9 40 17.8 41 1.5 42 <0.5

N 7,045 16 1.0 17 0.9 18 0.8 19 1.0 20 0.8 21 0.5 22 0.8 23 3.4 24 3.0 25 0.5 26 0.8 27 22.9 28 1.1

N 6,885 5 <0.5 6 <0.5 7 <0.5 6 <0.5 9 1.0 10 <0.5 11 0.5 12 0.5 13 0.6 14 <0.5 15 <0.5

N 6,725 
II 

4 0.9 1 <0.5 2 <0.5 3 0.5

. Minimum Measurement = < 0.5 pCi/m 2s
Maximum Measurement = 29.9 pCi/n 2s

Location # "- Radon Flux in pCi/m 2s Average Radon Flux = 1.68 pCi/m 2s

A:\Rn Flux 1A and 1B '97
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Split Rock Tailing Reclamation - Radon Flux Measurements

Radon Flux Measurements -Areas 1A and 1B (Sheet 2 of 2)

CHARCOAL CANISTERS SET ON 7/15198, REMOVED ON 7/16/98 AND COUNTED ON 7/17/98.

_ E 10.310j 1 E 1045 E 10501E 10.840 .E 11.0401 E 11,.2301 E 11,4301 E 11.6201 E 11,820 1 E 12,0101 E 12,2101 2 12.i00E 12.,0J E 12.8001 E 13,0001 E 13,2001 E 13,380

NJ 8,700 4. 0.6 50 <0.5 51 <0.5 52 <0.5 53 <0.5 54 <0.5 55 <0.5 56 <0.5 57 <0.5 58 <0.5 59 <0.5 48 <0.5

IN 8,500 ::::::+ 33 <0.5 34 <0.5 35 <0.5 36 <0.5 37 <0.5 38 <0.5 39 <0.5 40 <0.5 41 <0.5 42 <0.5 42 <0.5 44 <0.5 45 <0.5 46 <0.5 47

N 8.300 19 <0.5 20 <0.5 21 <0.5 22 <0.5 23 <0.5 24 <0.5 25 <0.5 26 <0.5 27 <0.5 28 <0.5 25 <0.5 30 <0.5 31 <0.5 32 <0.5

N 8,150 5 <0.51 6 <0.5 <'0.5 a <0.5 9 <0.5 10 <0.5 11 <0.5 12 <0.5 13 <0.5 14 <0.5 is <0.5 16 <0.5 17 <0.5 16 <0.5
N 7,950 [ I I_ I I I _ ,__5_ <0.53 05 4 <051! <

S5 <0.5 JMinimum Measurement = < 0.5 pCilm 2s
12 •Maximum Measurement = 0.6 pCi/m 2 s

Location -Radon Flux in pCi/lns Average Radon Flux 0.53 pCi/n,2s

/.:\fn Flux 'IA and 1B '98 1-4



11-12-1998 2:21PM FROM WESTERN NUCLEAR, INC 3075A42291 Pý 2

SWESTERN NUCLEAR, INC.
SPLIT ROCK MILL SITE

JEFFREY CITY, WYOMING
307-544-2291

MlEMORANDUM

Lou Miller
Trinidad Herrera, Safety Director/Radiation Safety Officer
November, 4,, 19989
NESHAPS.

TO:
FROM:
DATE:
SUBJECT:

Enclosed are the stuff Elaine Brummett requested except for site precipitation records for the
day before sampling, which we don't have. However, we always waited at least one day (24
hours) after any precipitation occurrence before we began placing the canisters. Generally we
sampled in late August - early September when the weather conditions were usually dry.
Except of course-for the 1998 sampling that was conducted in July.

. . . .. ... ... - ,•

!,

U



Casper Branch SOP ELI-C-50-907-01

April 6, 1998
1 of 10

ENERGY LABORA TORIES, INC. - CASPER, WYOMING

STANDARD OPERATING PROCEDURES

RADON FLUX MEASUREMENT
EPA METHOD 115

LARGE AREA A CTIVA TED CHARCOAL COLLECTORS (LAA CC)

Approved By:

Originator ,/-&- z "7 Date

Technical Reviewer (if applicable) .<"f 4 ,/"if - %•Date

ELI Quality Assurance Director • ',. Date

ELI Laboratory Manager •?&7 Date

Distribution of Official Copies:

ELI Laboratory Manager
ELI Quality Assurance Director
All ELI Staff

1.0 SCOPE AND APPLICATION

The purpose of this Standard Operating Procedure (SOP) is to provide a general description of
the placement, handling, subsequent analytical measurement, and calculation of radon flux
measured from Large Area Activated Charcoal Canister (LAACC), also known as EPA
Method 115, per 40 Code of Federal Regulations (CFR), Parr 61, Environmental Protection
Agency, National Emission Standards for Hazardous Air Pollutants; Radionuclides; Final Rule
and Notice of Reconsideration, December 15, 1989. In addition to the published EPA Method
115. technical information was also taken from EPA's publication 520/5-85-029, Radon Flux
Measurements on Gardinier and Rovster Phosphogypsuom Piles Near Tamnpa and Mulberry,
Florida.

Radon flux measurements are performed on uranium mill tailings, phosphogypsum stacks, or
on any solids (soil, waste, etc.) in which radon flux measurements are required. The majority
of radon flux measurements have been for conventional uranium milling operations.

F:\.a_qc\sopsr.1didicheiim50 .)701 .doc
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Casper Branch SOP ELI-C-50-907-01
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2.0 SUMMARY

The method used to measure radon flux involves adsorption of radon on activated charcoal in a
large area collector (LAACC): diagram located in Section 7.0 Attachments. The collector is
placed onto the surface of the material to be measured and is allowed to collect radon for a
period of 24 hours. The charcoal is transferred into steel pre-numbered cans then transported to
the laboratory for analysis and calculation of radon flux. The radon collected on the charcoal is
measured by gamma spectroscopy or equivalent equipment (multi or single channel analyzers).
In addition to EPA's Method 115 document, publication EPA 520/5-85-029, Radon Fiwo
Measurements on Gardinier and Royster Phosphogypsum Piles Near Tampa and Mullberr3',
Florida, January 1986, and EPA 520/1-89-009, Indoor Radon and Radon Decay Product
Measurement Protocols, provides the basic information on design, measurement, and theory
related to radon flux measurement and analysis. Partial copies of the publications have been
attached in Section 6.0 References.

3.0 NOTES AND PRECAUTIONS

The following areas should be addressed before sampling:

< timing of collection (24 hours sampling or quarterly annual collection),

< regions within the tailings impoundment (quantity and area),

< personnel responsible for placement of collectors,

< EPA notification of intent to proceed with collection,

current topographical map of tailings impoundments to be sampled,

sample point locations to be marked in the field prior to collector placement, and

< location of any background samples such as up wind of the impoundment (undisturbed
areas) as a point of comparison or field duplicate samples.

Safety precautions that should be observed while performing radon flux measurement in the
field and analysis in the laboratory are as follows:

In the field

< Observe all site specific hazard conditions,
< Make sure all paperwork is secured from environmental conditions, and
< Do not open or compromise trip blank charcoal canisters.

F:\qp_qc\swp,'.radc oche n\50. 90701 .doc



Casper Branch SOP ELI-C-50-907-0I
April 6, 1998

3 of 10

In the laboratory

< Observe all laboratory safety procedures as specified in the Chemical Hygiene Plan
and/or by the Standard Operating Procedure for the equipment or method.

4.0 DEFINITIONS

None.

5.0 MATERIALS AND PROCEDURES

5.1 Materials

The collector consists of a PVC end cap with handle, screened spacer pads, charcoal
distribution grid, screened retainer pad, and a steel-retaining rod. Approximately 180
grams of activated charcoal is spread in the distribution grid. The retainer pad is
placed over the charcoal and held in place by the retaining rod. Refer to the diagram
of construction located in Section 6.0 References.

5.2 Procedure for Measurement and Calculation of Radon Flux from Uranium Mill
Tailings Piles

The following describes the monitoring methods which must be used in determining the
' 22Rn emissions from underground uranium mines, uranium mill tailings piles,
phosphogypsum stacks, and other piles of waste material emitting radon.

The loading process should be done in an enclosed area so adverse wind conditions do
not disturb the charcoal (blow it away). To allow for a quick transfer of charcoal into
the collectors prior to deployment, LAACC units should be loaded by two or more
people. The collectors are loaded with the charcoal by removing the retaining rod and
pad, placing the pre-weighed (pre-measured) charcoal into the charcoal support grid,
and replacing the pad and rod. The collectors are transported to the field by vehicle
and deployed. The LAACC unit, charcoal canister, and tailings grid location should be
recorded. Teams of two or more people should begin deployment immediately upon
the charcoal transfer. Minimize the time a loaded collector is allowed to sit in ambient
atmosphere. Care must be taken to minimize confusion and order of LAACC units and
charcoal cans. An organized method of transfer and a large working area assist in
minimizing any errors in LAACC/canister mismatching.

The pre-numbered collectors are deployed by carefully positioning the end cap on a flat
surface of the material to be measured with soils or tailings used to seal the edge, at the.
predetermined location. It is imperative that a complete seal is obtained between the
collector and the material to be measured. A shovel or a hand trowel may be used to

F: \pq;c\sops rad iochetn\509 9O7O 1.doz
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scoop the material around the edge of the collector, being careful not to scoop material
into the vent hole. The location identification, LAACC number, and the set time
should be recorded.

After approximately 24 hours (minor time overruns are acceptable) of exposure, the
collectors are picked up and the time retrieved is recorded. If any other conditions are
observed (such as a broken seal, wind blown conditions, etc.), they should also be
recorded. The transfer of the charcoal should begin immediately upon retrieval. The
LAACCs are transported to the enclosed work area where a team of two or more
personnel are responsible for transferring the charcoal carefully back into the
appropriate pre-numbered cans. The time between retrieval and transferring the
exposed charcoal should be held to a minimum, however, site and field conditions
contribute to the timeliness of the transfer.

The activated charcoal is removed from the collector by removing the retaining rod and
pad from the collector and dumping the charcoal into a large funnel which empties into
the pre-numbered steel alloy can. The can's lid is placed and a wrap of electrical tape
is applied to the can seam to eliminate any charcoal loss due to lid removal or
introduction of air and/or radon into the can. The tape also assists in creating a closed
system to allow for the radon collected to equilibrate for four (4) hours before counting
to allow the ingrowth of the radon daughters.

The cans are transported to the laboratory where they are counted and recorded. The
following information pertains to the calculation that will be made to ascertain the
radon flux for each specific LAACC location. Due to the near 100% efficiency of the
activated charcoal to adsorb and retain radon and its associated particulate daughters
from the atmosphere in the LAACC units, no can sealing or seal testing is required.
This method of collection and transportation is endorsed by EPA via EPA 402-R-92-
004, EPA 402-R-92-004, Indoor Radon and Radon Decay Products Measurement
Device Protocols, July 1992, and EPA 520/5-87-005, EERF Standard Operating
Procedure for Rn-222 Measurement Using Charcoal Canisters, June 1987.

5.2.1 Frequency of Flux Measurement

A single set of radon flux measurements may be made, or if the owner or
operator chooses, measurements that are more frequent may be made over a
one-year period. These measurements may involve quarterly, monthly, or
weekly intervals. All radon measurements shall be made as described in
paragraphs 5.2.2 through 5.2.6 except that for measurements made over a one-
year period, the requirement of paragraph 5.2.4(c) shall not apply. The mean
radon flux from the pile shall be the arithmetic mean of the mean radon flux for
each measurement period. The weather conditions, moisture content of the
tailings and area of the pile covered bv water existing at tile time of the
measurement shall be chosen so as to provide measurements representative of
the long term radon flux from the pile and shall be subject to EPA review and
approval.

17: .,Iqc sops,,he o.icr\50_.,7C% I doc
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5.2.2 Distribution of Flux Measurements

The distribution and number of radon flux measurements required on a pile will
depend on the clearly defined areas of the pile (called regions) that can have
significantly different radon fluxes due to surface conditions. The mean radon
flux shall be determined for each individual region of the pile. Regions that
shall be considered for operating mill-tailing piles are:

< water covered areas;
< water saturated areas (beaches);
< dry top surface areas; and
< sides, except where earthen material is used in dam construction.

For mill tailings after closure the pile shall be considered to consist of only one
region.

5.2.3 Number of Radon Flux Measurements

Radon flux measurements shall be made within each region of the pile, except
for those areas covered with water. Measurements shall be made at regularly
spaced locations across the surface of the region, realizing that surface
roughness will prohibit measurements in some areas of a region. The minimum
number of flux measurements considered necessary to determine a
representative mean radon flux value for each type of region on an operating
pile is:

< water saturated area - no measurements required as radon flux is
assumed to be zero;

< water saturated beaches - 100 radon flux measurements;

loose and dry top surface - 100 radon flux measurements; and

sides - 100 radon flux measurements, except where earthen materials
are used in dam construction.

For mill tailings pile after closure which consists of only one region, minimum

of 100 measurements are required.

5.2.3.1 Trip and field blanks

ELI prepares a minimum of 10% trip blanks to be sent to the field with
the LAACC testing equipment and measurement charcoal containers.
The trip blanks travel with the charcoal cans that will be used in the
LAACC devices. The trip blanks stay with the unopened charcoal cans

r: \qa~qc~os~p\rad iocheni\50_907W 1.doc
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while in storage prior to transfer and deployment. The trip blanks stay
in the work area upon deployment of the devices to the field for actual
measurement. They are intended to provide information regarding the
integrity of the shipping and handling of the measuring equipment to
and from the field from the laboratory.

5.2.3.2 Background and field duplicate measurements

Due to the non-homogeneous nature of tailings piles, it is recommended
that some duplicate measurements be made in the field. Set two
LAACC devices in the field adjacent to each other. In addition to field
duplicates, it is recommended that some LAACC devices are deployed
in areas of known background conditions (undisturbed field conditions).
This data will complement the radon flux measurements as determined
on the tailings pile.

5.2.4 Restrictions to Radon Flux Measurements

The following restrictions are placed on making radon flux measurements:

a. measurements shall not be initiated within 24 hours of a rainfall;

b. if a rainfall occurs during the 24 hour measurements period, the
measurement is invalid if the seal around the lip of the collector is
surrounded by water; and

c. measurements shall not be performed if the ambient temperature is below
35EF or if the ground is frozen. A min/max thermometer may be used if
no meteorological data is available.

5.2.5 Areas of Pile Regions

The approximate area of each region of the pile shall be determined in units of
square meters.

5.2.6 Radon Flux M4easureinents

Measuring radon flux involves the adsorption of radon on activated charcoal in
a large-area collector. The radon collector is placed on the surface of the pile
area to be measured and allowed to collect for a period of 24 hours. The radon
collected on the charcoal is measured by gamma-ray spectroscopy. The
detailed measurement procedure provided in Appendix A of EPA 520/5-85-
0029(1) shall be used to measure the radon flux on uranium mill tailings,
except the surface of the tailings shall not be penetrated by the lip of the

F:.qa~~c\sop,\ra&ochern'.SC ~Y~O .doc
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radon collector as directed in the procedure, rather the collector shall be
carefully positioned on a flat surface with soil or tailings used to seal the
edge.

5.2.7 Calculations

The mean radon flux for reach region on the pile and for the total pile shall be
calculated and reported as follows:

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

b. The mean radon flux for the total uranium mill tailings pile shall be
calculated as follows:

J1 4A, +... I,.A 2... JAi

A,

where:

s = mean flux for the total pile (pCi/m 2-s),
J = mean flux measured in region i (pCi/m2-s),
A, = area of region i (m

2), and
A = total area of pile (m 2 ).

5.3 Quality Assurance

ELI is an EPA certified and listed laboratory through the Radon Measurement
Proficiency (RMP) Program. Laboratory certification has been maintained in the areas
for determination of radiochemical, inorganics, organics, and bacteriological
constituents in drinking waters. ELI has been actively participating in EPA's Radon
Proficiency Program since its inception for determination of radon concentrations in
homes and structures. ELI has two staff members presently accepted by the U. S.
Nuclear Regulatory Commission (NRC) as Radiation Safety Officers and have
performed radiation surveys for uranium operations since 1980. These surveys include
alpha, beta, and gamma emitting radionuclides in air, soil/surface, and water for
determination of employee occupational exposure awhile working at mine sites.

F: '.qaqc\so,,s\rid ioche mk50_907t 1..io
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5.3.1 Sampling Procedures

Records of field activities and laboratory measurements shall be maintained.
The following information shall be recorded for each charcoal canister
measurement:

< site,
< name of pile,
< sample location,
< sample ID number,
< date and time on,
< date and time off, and
< observations of meteorological conditions and comments.

Records shall include all applicable information associated with determining the
sample measurement, calculations, observations, and comments.

5.3.2 Sample Custody

Custodial control of all charcoal samples exposed in the field shall be
maintained in accordance with EPA chain of custody field procedures. A
control record shall document all custody changes that occur between the field
and laboratory personnel.

5.3.3 Calibration Procedures and Frequency

ELI has two multi-channel gamma spectrometers available at its Casper facility.
The radioactivity of two standard charcoal sources, each containing a carefully
determined quantity of Radium-226 (226Ra) uniformly distributed through -180
grams of activated charcoal shall be measured. An efficiency factor is
computed by dividing the average measured radioactivity of the two standard
charcoal sources, minus the background, in cpm by the known radioactivity of
the sources in dpm. The same two standard charcoal sources shall be made, at
a minimum, at the beginning and at the end of each day's counting as a check
of the radioactivity counting equipment. A background count using unexposed
charcoal should be made, at a minimum, at the beginning and at the end of
each counting day to check for inadvertent contamination of the detector or
other changes affecting the background. The unexposed charcoal comprising
the blank is changed with each new batch of charcoal used.

F:\3-q\so y~rdlcherý5 ..9O.70: ;.-
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5.3.4 Internal Quality Control Checks and Frequency

The charcoal from every tenth exposed canister shall be recounted. Five
percent of the samples analyzed shall be blanks (charcoal having no
radioactivity added).

5.3.5 Data Precision, Accuracy, and Completeness

The precision, accuracy, and completeness of measurements and analyses shall
be within the following limits for samples measuring greater than 1.0 pCi/m 2-s.

< Precision: 10%

< Accuracy: 10%

Completeness: At least 85% of the measurements must yield usable
results

ELI has performed a method detection limit (MDL) study using EPA's standard
MDL definition and procedure. In addition, the following precision calculation
is utilized at the laboratory at a 90% (2-sigma) confidence level:

2 x j/SampleCount + BackgroundCount

SampleCount - BackgroundCouni

5.4 Reporting

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

ELI will provide the company with a report that will include a minimum of the
following:

< number and laboratory ID of collectors placed;

< date and time of collectors placed, retrieved, and charcoal counted;

map of location of collectors (provided by company);

radon flux calculations for each detector, region, and total tailings
impoundments;

F': \qaqc\sups\rad iochem\5O 907OI. .doc
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spectrum print out for each detector, if requested; and

quality assurance data will be provided upon request. This data will consist of
duplicates, blanks, standards, and geometry verification.

6. 0 REFERENCES

6.1 EPA Method 115, per 40 Code of Federal Regulations (CFR), Part 6], Environmental
Protection Agen c,, National Emission Standards for Hazardous Air Pollutants;
Radionuclides; Final Rule and Notice of Reconsideration, December 15, 1989.

6.2 EPA's publication 520/5-85-029, Radon Flux Measurements on Gardinier and Royster
Phosphogypsurn Piles Near Tampa and Mulberry. Florida.

6.3 EPA publication 520/1-89-009, Indoor Radon and Radon Decay Product Measurement
Protocols, updated and made into two documents;

6.4 EPA 402-R-92-004, Indoor Radon and Radon Decay Products Measurement Device
Protocols, July 1992, and

6.5 EPA 402-R-92-003, Protocols For Radon and Radon Decay Product Measurements In
Homes, June 1993.

6.6 EPA 520/5-87-005, EERF Standard Operating Procedure for Rn-222 Measurement
Using Charcoal Canisters, June 1987.

6.7. Copies of ELI's Quality Assurance and certifications are available upon request.

7.0 ATTACHMENTS

7.1 Diagram of LAACC device

7.2 Chain of Custody

7.3 Field Notes Form

7.4 Example of Report

7.5 Memo to File regarding EPA's informal field and laboratory audit of ELI's LAACC
Program.

7.6 Record of Acknowledgment/Signature Page
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7.2 CHAIN OF CUSTODY
SOP ELI-C-50-907-01

MEMORANDUM

To: LAACC Users

From: Sheryl Garling with Energy Laboratories, Inc.

Subject: Chain-of-Custody For Large Area Activated Charcoal Canister (LAA CC) Units

ELI has designed this memorandum to serve as (1) Chain-of-Citstody for shipping and receiving the
LAACC Units and supplies that accompany the equipment, (2) directions on transfer of activated
carbon to and from LAACC Units, and (3) placement information.

Packed by: , ELI-Casper Branch, Casper, Wyoming.

The LAACC Units have been shipped or delivered to:

Company Name:

Street Address:

City, State, Zip:

Phone & Fax:

Contact Person:

.LAACC Units Shipped & No=s: LAACC Units Rec=d & No=s:

Charcoal Cans Shipped & No=s: Charcoal Cans Rec=d & No=s:

The attached Large Area Activated Charcoal Canister (LAACC) Field Notes table should be used when
placing the LAACC Unit onto the tailings impoundments or stacks. The data necessary to generate
proper radon flux is transcribed from your notes. Please write clearly. Field notes should be copied
and one set returned to the laboratory along with LAACC Units, canisters, and any other equipment.

The following materials would be helpful for LAACC Unit set up and transfer of charcoal:

" funnel and holder,
" silicon grease,
" pliers,
" extra electrical tape, and
" a table within a building.

When transferring activated carbon (charcoal) into the LAACC Unit (preferably inside a building), care
should be taken that:

< charcoal is leveled into the units,
< charcoal canister number has been identified to tht. corresponding LAACC unit number

orn. the field notes, and
< the retaining rod is securely placed ba:-, into position



7.3 ... LD NOTES FORM
ELI-C-50-907-01

LA RGE AREA ACTIVA TED CHA RCOA4L.CANISTER (LAACC, F IELD NO TES Pa~ge Of
Client: Location:

Weather Condition: Precip: Aln Tem.p:. . .. .. . . .. .. .. . . .. . . .. . . • . . . , . ... . ... . .•1............. . .. . . . ..... . .•... :. ., .:: . . . .......... -...T:. :. :....-: . : .. ..-Y.; .. :.. . .

hIst.: Eft: _ _ Tech:

Inst. Back:

Chatrcoal Back: '_ Lot:

Standard: "_ Count: ..

LAA CC
f Init #

Charcoal
#'

Locationi 1. D.
Statii i oni•i!iiiiiiii~iiii•i~~~ii•~~~!i•

:24,hr lime 24 hri#re.:
site
1~er~onei bLb Sample D~,te/Timg Non1414

ARI irss i i i i ients
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ENERGY LABORATORIES, INC.
SHIPPING: 2393 SALT CREEK HIGHWAY CASPER, WY 82601
MAILING: P.O. BOX 3258 CASPER, WY 82602
E-mail; energy@trib.com • FAX: (307) 234- 1639 , PHONE: (307) 235-0515 • TOLL FREE: (888) 235 -05 3

7.4 EXAMPLE OF REPORT
SOP ELI-C-50-907-Oi

Large Area Activated Charcoal Canister (LAACC) Radon Flux Report Page I of 4

Project: COMPANY NAME Date Set: August 13, 1996
Date Remove: August 14, 1996

Location: Project Name Weather: tFair/Clear/rain. temp 50 degrees F.
Report Date: September 10, 1996 Date Counted: August 15, 1996

Method: Comapany's employees placed and retrieved LAACC units. EPA Method 115 per 40 CFR Part 61 (NESHAPs).
Radon Flux results have been corrected for instrument & charcoal counts.

08-13-96 08-14-96 Radon Flux
Lab I.D. LAACC # Canister # Location Time Set Time Remove pCi/m2s

96- 45644 1 1 1 09:14 09:15 10.4
96- 45645 2 2 2 09:14 09:15 3.5
96- 45646 3 3 3 09:15 09:15 6.7
96- 45647 4 4 4 09:16 09:16 0.6
96- 45648 5 5 5 09:16 09:17 <0.5
96- 45649 6 6 6 09:17 09:18 15.5
96- 45650 7 7 7 09:18 09:18 2.6
96- 45651 8 8 8 09:220 09:20 1.1
96- 45652 9 9 9 09:21 09:21 1.5
96-:45653 10 I0 10 09:22 09:22 4.3
96- 45654 11 11 11 09:25 09:25 < 0,5
96- 45655 12 12 12 09:26 09:26 8.1
96- 45656 13 13 13 09:27 09:27 11.1
96- 45657 14 14 14 09:27 09:27 1.0
.96- 45658 15 15 I5 09:29 09:29 16.8
96- 45659 16 16 16 09:30 09:32 24.6
96- 45660 17 17 17 09:31 09:32 14.0
96- 45661 18 18 18 09:32 09:33 5.3
96- 45662 19 19 19 09:32 09:33 8.9
96- 45663 20 20 20 09:35 09:35 33.5
96- 45664 21 21 21 09:38 _ 09:38 6.5
96- 45565 22 22 22 09:4 t 09:41 2.2
96- 45666 23 1 23 23 09:41 09:41 1.3
96- 45667 24 24 24 09:41 09:42 1.6
96- 45668 25 25 25 09:43 T 09:43 0.9
96- 45669 26 26 26 09:44 09:44 3.1
96- 45670 27 27 27 09:45 09:45 3.6
96- 45671 28 28 28 09:47 09:47 3.0
96- 45672 29 29 29 09:47 09:47 2.1

96- 45673 30 30 30 09.48 09:48 5.0
96- 45674 31 31 31 0949 09:49 6.8

rnih iyw\d\dai3\Iaacc\report. xis

ý ý D .. F ;F A iA. I. .' ,C ,4 -- 7 ~r \ - .



Large Area Activated Charcoal Canister (LAACC) Radon Flux Quality Assurance Report Page I of 2

Project: COMPANY NAME Date Set: August 13, 1996
Date Remove: August 14, 1996

Location: Project Name Weather: *Fair/Clearimin. temp 50 degrees F.
Report Date: September 10, 1996 Date Counted: August 15, 1996

Date Counted Blank Charcoal cpm Standard No. 1 cpmr Standard No. 2 cprn
08-15-96 98 1701 3-a4
08-15-96 94 1618 3421
08-A15-96 90 1698 3358

1 Average 94 j1672 3388

TRIP BLANKS
Radon Flux**

Date Counted Canister No. pCi/m2s
8- 15-96 Trip Blank - I <0.5
8- 15-96 Trip Blank - 2 <0.5
8-15-96 Trip Blank - 3 <0.5
8- 15-96 Trip Blank - 4 <0.5
8- 15-96 Trip Blank - 5 <0.5
8- 15-96 Trip Blank - 6 <0.5
8- 15-96 Trip Blank - 7 <0.5
8- 15-96 Trip Blank - 8 <0.5
1.5-96 Trip Blank -9 <0.5

5-96 Trip Blank -10 < 0.5
5-96 Trip Blank -11 <0.5

8- 15-96 Trip Blank -12 <0.5
8- 15-96 Trip Blank -13 <0.5
8- 15-96 Trip Blank - 14 <0.5
8- 15-96 Trip Blank - 15 <_0.5
8- 15-96 Trip Blank - 16 <0.5
8- 15-96 Trip Blank - 17 <0.5
8- 15-96 Trip Blank - 18 <0.5
8- 15-96 Trip Blank - 19 <0.5
8-15-96 Trip BlankI - 20 <0.5
8- 15-96 Trip Blank - 21 < 0.5
8- 15-96 Trip Blank - 22 <0.5
8- 15-96 Trip Blank - 23 <0.5
8- 15-96 . Trip Blank - 24 <0.5
8- 15-96 Trip Blank - 25 <0.5

Inih tyw\d\daca\laacc\repot. xIs



Large Area Activated Charcoal Canister (LAACC) Radon Flux Quality Assurance Report Page 2 of 2

Project: COMPANY NAME Date Set: August 13, 1996
Date Remove: August 14, 1996

Location: Project Name Weather: *Fair/Clear/min. temp 50 degrees F.
Report Date: September 10, 1996 Date Counted: August 15, 1996

DUPLICATES
Radon Flux* Recover)

Date Counted Cannister No. pCi/m2s Decimal
8- 15-96 Duplicate - 45653 4.1 0.9
8- 15-96 Duplicate - 45663 23.4 0.7
9- 15-96 Dupii'ate .. 45673 5. i 1.0
8- 15-96 Duplicatc - 45683 0.2 0.8
8- 15-96 Duplicate - 45693 19.8 1.0

- 15-96 Duplicte -45703 2.0 1A
8 15-96 Dupli it.- 45713 5.6 1.1
8- !5-96 Duplicate 45723 3.0 1.1
8- 5-96 Duplicate - 45733 56.6 1.0
8- 15-96 Duplicate - 45743 6.3 1.0
8- 5-96 Duplicate - 45753 1.9 0.9

Average of Replicates: 1.0

REPORT SUMMARY
Minimum Measurement <0.5 pCi/m2s
Maximum Measurement 55,2 pCi/m2s
Average Radon Flux for #1-100 8.85 pCi/m2s

*Minimum temperature under 35 degrees Fahrenheit not acceptable.

**Note: ELI's Radon Flux Practical Quantitative Limit (PQL) is 0.5 pCi/m2s.

Report Approved By:
nih tyw\ddaia\Iaacc\report. xis

Reviewed By:



7.5 MEMO TO FILE REGARDING EPA'S UNOFFICIAL RADON FLUX AUDIT
ELI SOP-50-907-01

MEMORANDUM

Date: June 10, 1997

To: Energy Laboratories, Inc. File

From: Sheryl Garling with Energy Laboratories, inc. - Casper, Wyoming

Subject: Summer of 1990 Unofficial Audit of ELI's Large Area Activated Charcoal Canister
(LAACC) Program - From the Field to the Laboratory

To date Energy Laboratories, Inc. (ELI) has not been officially audited by any regulatory agency
regarding its Large Area Activated Charcoal Canister (LAACC -radon flux) program. On June 9,
1997 Milt Lammering with U.S. Environmental Protection Agency (EPA) in Denver was contacted to
verify if there was any unofficial documentation made to file regarding ELI's radon flux program. His
response was that during an unofficial audit no documentation is made if all aspects of the audit
are acceptable to the agency.

To clarify the unofficial audit the following background information has been recorded:

Pathfinder Mines Corporation's Shirley Basin Operation scheduled to perform radon flux measurements
for their tailings impoundment. They contacted the EPA's representative, Milt Lammering, and
requested that he provide an on site audit of the program that ELI proposed. Milt Lammering and Bob
Tower, EPA's Certification Officer for radiochemistry from Las Vegas, Nevada, visited the site during
the time the collectors were deployed. They observed all aspects of the program from deployment to
retrieval, charcoal transfer to and from collectors, and laboratory procedures for accepting samples,
logging into laboratory, laboratory equipment, and analysis.

At no time, during the unofficial audit was there any comments or concerns regarding ELI's protocol.
ELI designed the radon flux program from all the EPA documentation that was published at the time.

The-radon flux program has been maintained, since its inception, to the rigorous guidelines published
by EPA.

To date, all ELI data submitted by clients, has not been questioned by the regulatory agencies
overseeing the program.

For additional information please see SOP Section 6.0, References.



7.6 Record of Acknowledgment/Signature

My signature below constitutes my acknowledgment that I have read and understand this SOP.

Date Print Name Signature
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LfIRi;E AREl E T I CIVATED CIIARCOAOL CANNISTER (LAACC) FIELD NOTES
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Clie nt: Locoli ong:

1altiher Cond: lton:c Preci. : p Mi Temp. :
-u -•tI n'

PAGE a- /- ,'

INST. _EIF:

INST. BACK:

CHARC. BACK:

STANDARD:

TECH:

C
II
A
R
C

CA N
II

IOCAlI ON
I. D. ISRTATION

DAY 'At-

2'Y l ,R

21 HETI' MIE ',SET
_ _ m !

MONT H of;I

DAY ;1•

211 HR
I I ME
R EMO VED

SITE
PERS ONINEL
INIT IALS

LAB
SAMPLE
NUMBER

LOT:

COUN T:

DATE/ T I ME
SlARInT

COUN
M I N.

GROSS
COJUNTS

COMMENI S

14 .9
6 91A3

_/_•_.... / __ ___._29~___/"_'z- -? ," __ __• _

Jk9 - _______-_ ___06__Z_ - ,
- 2 3 _ _ _c , O_ _ __ _ _ _ _

-3g_ A I 3••6

J_ S • ' _ ________ e Y C _ _.__-. _609

_ JL o_._i_ _ _ _.___ -_-_ _ _ _ _ _ _ __•

__2&. _•__ .......... _ _ _ _ _ _ _ _ _ ____ _ _ _ _ _ _ __l

.; / 0 9 L 4z Ii _ _ _ _ _ _ _ _ __ _ _ _

; i
c a): / - X-5 I

-I I - I- JI I

1 .7, f /0 I7 (
3! /c~7



LO11fE AREr FlCT IVAATE: CHIIARCOAL CANJI STER (LAACC) FIELD NOTES
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fRL;E EII fIE T I VATED CHARCOAL CANI STER ( LAACC) FI ELID NOTES
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ENERGY LABORATORIES, INC.
P.O. BOX 3258 * CASPER, WY 82602 * PHONE (307) 235-0515
2393 SALT CREEK HIGHWAY - CASPER, WY 82601 - FAX (307) 234-1639

Large Area Activated Charcoal Canister (LAACC) Ra'don iFlux Report Page 1 of 4

Project: WESTERN NUCLER CORPORATION Date Set: 09-10-96

Location: Areas 2A, 2B, IC Date Remove: 09-11-96

Report Date: October 2, 1996 Date Counted: 09-11-96
Weather: Partly Cloudy, min. temp 38' F. No precipitation

Method: WNI's employees placed and retri-ved LAACC units. EPA Method 115 pier 40 CFR 61

(NESHAPs). Radon Flux results have been corrected for instrument & charcoal background counts.

I 09-10-96 09-1 1-96 Radon Flux

Lab I.D. LAACC # J Canister # Location 'Timle Set Time 1 emove PCi/m2s

96- 53267 14 1 1 08:29 08:30 < 0.5

96- 53268 2 2 2 08:31 08:31 1 <0.5

96- 53269 1 3 3 08:33 08:33 <0.5

96- 53270 16 4 8 08:35 08:35 <0.5

96- 53271 13 5 7 08:36 08:36 <0.5

96- 53272 3 6 7 08:36 08:36 <0.5

96- 53273 5 7 6 08:39 08:39 <0.5

96- 53274 4 8 5 08:40 08:40 < 0.5

96- 53275 15 9 4 08:41 08:41 <0.5

996- 53276 6 10 9 08:44 08:44 <0.5

Duplicate <0.5

96- 53277 8 11 10 08:45 08:45 <0.5

96- 53278 7 12 11 08:46 08:46 <0.5

96- 53279 18 13 12 08:47 08:47 <0.5

96- 53280 9 14 13 08:49 08:49 <0.5

96- 53281 11 15 18 08:50 08:50 <0.5

96- 53282 10 16 17 08:51 08:51 <0.5

96- 53283 12 17 16 08:53 08:53 <0.5

96- 53284 17 18 15 08:55 08:55 <0.5

96- 53285 19 19 14 08:57 08:57 <0.5

96- 53286 20 20 14 08:57 08:57 <(0.5

Duplicate < 0.5

96- 53287 22 21 19 09:25 09:25 <0.5

96- 53288 60 22 20 09:27 09:27 < 0.5

96- 53289 21 23 21 09:28 09:28 <0.5

96- 53290 32 24 21 09:28 09:28 < 0.5

96- 53291 23 2522 09:30 09:30 <0.5

96- 53292 24 26 27 09:32 09:32 < 0.5

96- 53293 59 27 26 09:33 09:33 <0.5

96- 53294 39 28 25 09:35 09:35 <0.5

96- 53295 26 29 24 09:36 09:36 <0.5

96- 53296 40 30 23 09:38 09:38 < 0.5

Duplica te < 0.5

sag f:\reports\client.96\western.nuc\jeftreyc.ity\liaccs.53267.xls
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Large Area Activated Charcoal Canister (LAACC) Radon Flux Report Page 2 of 4

Project: WESTERN NUCLER CORPORATION Date Set: .09-10-96

Location: Areas 2A, 2B, IC Date Remove: 09-11-96

Report Date: October 2, 1996 Date Counted: 09-11-96

Weather: Partly Cloudy, min. temp 38' F. No precipitation

1 09-10-96 00 .11 -96 Radon Flu'

Lab I.D. LAACC # Canister # Location Time Set Time Remove pCi/m2s

96- 53297 37 I 31 29 09:40 09:40 <0.5

96- 53298 38 32 29 09:40 09:40 < 0.5
96- 53299 25 <33 30 09:42 09:42 <0.5

96- 53300 27 34 31 09:44 09:44 < 0.5

96- 53301 28 35 32 09:46 09:46 < 0. 5.

96- 53302 29 36 33 09:48 09:48 < 0.5

96- 53303 58 37 34 09:49 09:49 <0.5

96- 53304 30 38 42 09:52 09:52 < 0.5

96- 53305 36 39 42 09:52 09:52 < 0.5

96- 53306 35 40 41 09:54 09:54 <0.5

Duplicate <0.5

96- 53307 47 41 40 10:07 10:20 < 0.5

96- 53308 49 42 39 10:09 10:21 <0.5

96- 53309 44 43 38 10:10 10:22 <0.5

96- 53310 48 44 37 10:12 10:23 <0.5

96- 53311 64 45 36 10:13 10:23 <0.5

96- 53312 50 46 35 10:15 10:24 <0.5

96- 53313 51 47 35 10:15 10:24 <0.5

96- 53314 62 48 43 10:17 10:25 < 0.5

96- 53315 61 49 44 10:18 10:26 <0.5

96- 53316 55 50 45 10:19 10:27 <0.5

Duplicate < 0.5

96- 53317 43 51 46 10:21 10:28 0.6
96- 53318 52 52 47 10:24 10:30 1.4

96- 53319 41 53 48 10:25 10:31 <0.5

96- 53320 42 54 49 10:27 10:32 <0.5

96- 53321 53 55 49 10:27 10:32 <0.5

96- 53322 54 56 50 10:29 10:33 <0.5

96- 53323 57 57 58 10:31 10:34 3.1

96- 53324 45 58 57 10:35 10:35 <0.5

96- 53325 46 59 56 10:36 10:36 <0.5

96- 53326 56 60 56 10:36 10:36 <0.5

Duplicate <0.5

96- 53327 100 61 55 10:59 11:03 < 0.5

96- 53328 75 62 54 11:01 11:04 <0.5

sai f:\repurts\client.96\western. nuc\jeffreyc.itv\laaccs\53267. xls
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Large Area Activated Charcoal Canister (LAACC) Radon Flux Report Page 3 of 4

Project: WESTERN NUCLER CORPORATION Date Set: 09-10-96
Location: Areas 2A, 2B, IC Date Remove: 09-11-96

Report Date: October 2, 1996 Date Counted: 09-11-96
Weather: Partly Cloudy, min. temp 380 F. No precipitation

,j9-I0-96 09-i 1-96 Radon FHIP.-
Lab I.D. LAACC # Canister # Location Time Set j Time Remove pCi/m2s

96- 53329 76 63 53 11:02 11:04 <0.5

96- 53330 69 64 52 1:04 - 11:05 < 0.5

96- 53331 63 65 51 i!.:05 11:06 <0.5
96- 53332 78 66 59 11:08 11:08 <0.5

96- 53333 65 67 60 11:09 11:09 <0.5
96- 53334 79 68 61 11:11 11:11 <0.5
96- 53335 80 69 62 11:12 11:13 <0.5

96- 53336 66 70 63 11:16 11:16 <0.5
Duplicate <0.5

96- 53337 68 71 63 11:16 11:16 < 0.5
96- 53338 67 72 64 11:19 11:19 1.9
96- 53339 70 76 65 11:20 11:20 <0.5
96- 53340 71 77 69 11:23 11:24 <0.5
96- 53341 73 78 69 11:23 11:24 <0.5
96- 53342 72 79 68 11:24 11:25 < 0.5

96- 53343 74 80 67 11:26 11:26 < 0.5
Duplicate < 0. <5

96- 53344 77 81 66 11:27 11:27 < 0.5
96- 53345 98 82 Grham Ranch 11:56 11:59 <0.5

96- 53346 99 83 Graham Ranch l 11:56 11:59 <0.5

sag f.\repturis\clieni.9,\western, nuc\j fftrcyc.ity\liaccs\53267. xis



L~EJ
Large Area Activated Charcoal Canister (LAACC) Radon Flux Quality Assurance Report Page 4 of 4

Project: WESTERN NUCLER CORPORATION Date Set: 09-10-96
Location: Areas 2A, 2B, IC Date Remove: 09-11-96

Report Date: October 2, 1996 Date Counted: 09-11-96
Weather: Partly Cloudy, min. temp 38* F. No precipitation

Trip Blank - Lab I.D. Canrister/' Radon Flux - pCiim sl:
96- 5 32 42 1 1 <0.5
96- 53243 2 < 0.5
96- 53244 3 < 0.5
96- 53245 4_ <0.5
96- 53246 < 0.5
96- 53247 6 <0.5
96- 53248 7 < 0.5
96- 53249 8 < 0.5
96- 53250 9 <0.5
96- 53251 10 <0.5
96- 53252 11 <0.5
96- 53253 12 <0.5
96- 53254 13 <0.5
96- 53255 14 <0.5
96- 53256 15 <0.5
96- 53257 16 <0.5
96- 53258 17 <0.5
96- 53259 18 <0.5
96- 53260 19 <0.5
96- 53261 20 <0.5
96- 53262 2I <0.5
96- 53263 22 <0.5
96- 53264 23 <0.5
96- 53265 24 <0.5
96- 53266 25 <0.5

Blank Charcoal cpm Standard Number 1 cpm T Standard Number 2 cpm
60 1557 3260
76 1579 3278
89 1628 3191

Total Number of Laboratory Duplicates:
Total Number of Field Duplicates:
Total Number of Trip Blank Cannisters:
Total Number of Measurements On Closure Cell:

8

10
25
68

Average Radon Flux for Areas 24, 2B, & IC: 0.57
Minimum Radon Flux for Areas 24, 2B, & IC: <0.5
Malaximum Radon Flux for Areas 24, 2B, & IC: 3.1

Note: EIt's. Radon Flux Practical Quantitative Limit (PQL,) is 0.5 pCi/nts.

Report Approved B:n1
sag r:\rcports\cI ienE.96\western. ttuc\jcflrec ,. iiy,\I ae\-3267.xis
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LARGEKAREA ACTIVATED CHARCOAL CANISTER (LAACC) FIELD NOTES rage _fL of._

Cliet.-W 4LAz-4IL " a•-/ Location,:'' S -5' Inst.: Elf: lTech:

Inst. Back:
Weather Condition: .nJI 7  y,/,. Precip: - C - A- Min Temp: 3 r- Charcoal Black: Lot:

I ~Standatd C_______Lount. _______

AACC Chlrcoal Location I.0. / 24 hr time 24 hr time Persoineil Lab Sample 'Dbae/ Ti Count t Gross
lUit #' Can #4' - Slation :::se ". removed: Initials Number Start i C nC mn..... ... ......... . . ............ . .. .. ... :.: ... :• :St:• ar ..t M iri Counts Com m ents

! . ._L •__0 o33 f (3_ I,

~~~~~~~C -3IZ C)5'42 . _ _ _ __

3 7 ____ _••__ _~x 7_ _,

? _Z _ _ _ _ e3_ I-,,,

V- o/ ?754 '0 _ _ _7 ____

L IJ11~1Ž c• ,? OV .___ _ Y q 7 ,.

7 LLtA" ffi L •' tp y. •//~ )i ° I' --__ __ _ ___ ... _

iz 4. " o •r , _

/c• L- !J _____ ~_____ ,_ __. ,__• __,

_____ ~ ~ ~ ~ ~ ~ ~ e r,'~31 03-.53 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



a.

IARGE AREA AC Ci IA TEDD.ChLAIRCoAL CANISTE•R (LAACC) JFIELD [NOTES rr,, V- of
.. .• . ... .- A f4--7'C/y Loaa, .,§/_4 •?dC: 4, - l-usL ~t: __ __ fr: ___ _ ec: _ _

Client: ;A/kT7 /YlacL ts4n ]lr- E Tec:1-/
"c o Inst. Back:

Wealher Cordition:,,. .. , Precip: -Min Tenp: 3,5"P Charcoal Back: Lot:

-. -: j - ~ ~~~~Standati:______ Count: ______

AloIayir loDayl Yr Site_ ______________

LACC.. Char.oal Location LP.. 24 hr tim.e 24 hr time Persnne.. Lab Samp.e.. .te/. ... . Count
.unit #t iCall . a .. . set .. removed ltiials Nuntl-r tounts Comments

!7 13 - . ,•,- ,

A•i 2o _______•f.7 .. 5 ,

/7/

. C ; , , 0 7...._"_ __. _ __-_ _ _•_ _ _ _ _

• J 2.3 '. c) -- ,53, _._ ,,- I

,___2L3 •5ffi _____7 _--f__ 7._3C> 
_ _c_,

i_1 • 22 - 0 7 33 o073,3 ,, __i _

ý112 0 ' y 75 Ip7 4 i._ _ - __ _ _ _ _

I/ C>

I
.30 I 6e-Yf I ,

-3. ,3/ p

___ ;-,'--.< •s I A? _. __-_ _ _ ,,_t2
I

I) r)'TVLN e 9 -/ - JC



LARGE AREA ACTI VA TED CHA RCOAL: CANIS TE R (MAACC) FIELD NOTES.: roge _3L1 of

Client: "Inst: _ff Tech:--

Inst. Black: ____________________
Weather Condition: p r ecip: -- NI in Temp: , & Cc:

I I I I ~ ~~~~~~Standwr: _______ Count:. ________

:L4AAC Chareova1 Locatiwn LuPl 24 hr- time 24 hr tirne. personnel.. L"b Sample Dafe.I7pie C ni Gross

Unit 9 Canl # Saio set removedi JInials Number_: Slata :. 4MifT Counts j- Comments.

342 32q

/41 o 2.o$ /C __

. . . ` . .. . d.. • . . . . . . . . . .... A >. ...... _ _.. . ... _,;,

_ _ _~' .5 ,3 6~:!:i C - . . _. :_ _ _ _ _ _ _ _ _ _ .__.

•::i!i:ii::iiii~i:i!:•i:_ _ _ _ _ _ _ __i! •••i!•i7ii!!•ii:•••!!/ !t!!:ii~ii• iM , ~ /uW _ _ _ __ii•O Yi ?: _ __,_ __::iSi ':.•!::ii•,: _ _ _ __:iiiT ' s_ _ _ _, -. _ _ _ -,•

Ji' 1 0 1 /V ? ,.l I I

'~ _______I I I____
429 4qq /C.L2.

1 -1 I-- - I I --- I- -

I c )'- / 2 r>
-I - - -t -~ I- I I -t

Fl 
I C' ~2 K

,5"/ /o•,



ILA1WRGE AREA ACTIVATED CHARCOAL CANISTER (LWACC) FIELD NOTES: Page Z/ Of~

Clet W6i T-ejl - cfLoion: yj/4./f{I Inst.: ____E~f ___ Tech: ___

Ins(. Bazck:______________________

Weather_ Condition: -4_________ ________ ________MiTe p: _3, Charcoal )lack: ________ Lot:_____

SlandanJ. _______Count:. ______

TAAC. Carepl rcaio 24 hr time: 24/fr time~ &eronlfel Lab Sample Con Grs

unit # C'an #Station set re~swie~ll Ifili~als Nm~nber Stw li Cotsomes

,~p4/ ts Co ments__-_____

SB

.i~ ? c~ ~5-93_ ____

/cAF q~j I___ __________

ilII5 /~~ /oJ__ _ _ ___ _

62i7 jZ !59 /12/ J,- Y3___________ __

33 __ _ _ __ __ _ _ _

?X - ~ L4~ ____ _____ __ ___ ____

__________________________________ _________________________ _____________________________________________ __________________________________________

L 21)___________________ __________________________

____________________________________________ ______________________________________ ___________________________ ____________________ ____________ _____________________________ ___________________________________/ 1/1/ 11AU __ ___ __ __ _______
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C lient:.. .A•- ... .cc , ... .e- .e • .' .... ... ...LARGE AREA ACTIVIATED. CHARCOAL CANISTER ('ACC) FIELD NOTES of~ J3oih

Client: Wes A., catio,: -Z -- , 2 _ I,,st.: - -1f- _Tech:

Inst. Back:
Weather Condition: 4e , C(,&J-a Precip: Ni• Min Temp: l 0 ° Charcoal Back: Lot:

A Jo/D~a/Y1r 41IIDayf Yr Site____________

MLACC Charceoal Locasion LM. 24 fir tbime 24 hr timje Personnel La. Date/io ount Gross

Unit # Carl #f Sation -etremoved Iffifiials Y umb er ~ a7~ iI Cut o~et

y //2j 1-1:23 //___ Z_ __ __ _/

i - .~2.~.., - . .~. •iA?4.1I .. :

P,,_ _,,', -/:,,_ _:. ,:, .. ,: -_ _ __:_ __:_ _ _ _ _ _ _ _ _ __:

,,___../:. .1!,,1 I",____:_.-,__:,__: ____.,______, _

,, L J .. _/__ _____ _ __._ _ _ _ _ _f _ _ _ _ _7 __ _24_,. _ _ ,, ..

C11J ilJ7 1ý
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7.3 FIELD NOTES FORNI
SOl, El.I-C-50)-907-)1

-LA R•EA•A EA.A CT1VA. TED CHARCOALCA NISTER (1A4 CC) FIELD NOTES Page -Of

Client.: , .f . :y ---, - L ocation: - •.//'T n ___"__Ef: lat.___ Tech:

Weather Condition: Precip: -Al" Min Temp: , -/ Inst. Back:
____•___ . e__,_,-- o ',- o... __ __"______ Charcoal Back; Lot:

U ,I

I { -- - j -- - - - - ~Standard. ______ Count:_______
_______} - - o/Day/Yr At /DqyfYr Site, - -

LAACC Charcoal LventOhn Mi~ 24 hr lime 24 hr time iPersonnel Lab Sample Dt/ie on rs
Unit# Can # SAtion removed hiitials N er Starl H ..... i-countsCm

II l_ <l'_i y~r 6,5) --o. ,,__ ____- __.,

____ 2 <Q>•J.2z __<_> #,29A, 53 _____o

C& - ____

/__,_-y c)• o•,2 o--> 7'<-' ,,__ ___ __ _____ _

li3 07f V___ ___

-~-y-- I. L LY3 .••9 Zý Z___ ____

?'7); V// 0 Y 1~'!5-__ _ _ _ _

~~~~Jp~~~~ ;VV VJ:~_ 0/ 3V7 ______ _

//C 9Ž1 ~ ~ 52 _ _ _ _ _ ___ _ __ _ _ _

/_ 82-_ 6•3 c~ __ __ _

/3 ~~~~ 6Y& )a ___________

Z4 0-.Yi 0 M-7c U _ _ ___ _

1/15 6~ F___ _ 6 0L t;- ~ __ _ ?_ __ V_ __ /_ __ _ _ __

)4-
L!LJ 1 076J j &~c~______

Ii

I' '33~L~ ~j~j



7.3 FIELD NOTES FORM
SOP ELI-C-50-907-OI

• ........ A.LiGEAREA A4CTI VA TED: C0A R"COAL CA NIS TESR AMc FIELD N:TES: 'iage__ of 6

Client: , - _ Location: .Eff: Tech:-_s
-~~~~~~~ ~~~Ins(. Back: __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _Weather Condition: - . Precip: -_ Min Temnp: 5/ 4, /

. .___" _Charcoal Back: Lot:I Standard: Count:.

LAA ,C Chrcal ionlen 2 h tme 24 hr time Per-sonnetl a Sample ..1 .. .

ý2 7 _S ý/9- 1 -"-•2 o -/#?

.1 Y -F (/ 24 o 1 .... oviJ ,,, 1,-rn.Mo/Dy/Y M.Day/ Ste ....... _. 9 3_ /,, < •

Lý2I C\ L ý 3 -___

<_-__ -_ _.___ a-89'2 7 0 / S • _____ _ _ ____

,9. "7 7_Z.,3 19 ,• _____ !, ___ __ __ 7_ _

2-Y _#'Z-•. '-5 . ?•A , /1- -______ _

1Z • z_ _ . Ž2ft o?212• ____ zG ni__-_____

,3-5 'IC L/en :;_ -2,Lt -19Ii
*I- 1 - -I 1 I I~ I I I

37t O >9'4c #1 C7-, A I

'9 y7 3.2
e3ThP-T-t 7 ;LI "I,

//

Ls ý L-k 31

I



7.3 FIELD NOTES FORM
SOP ELI-C-50-907-01

LA RGE A-REA ACT, VATED CHARCOAL CANISTER (LAA CC) FIELD NOTES ae~OF~

Client: 2 fEff. ___ eh __
.. . .Lcaton .~ 1nst. Back:

W eather Condition: j L td , h Crecip: e Ali~ n Temp: ... ... C Back: Lot:
€• . _____,_..__._-..__ zfCharcoal Dock: ________Lot: ___I ~ ~~Standard. __ _ Count:. _ _ _

10/1411'Yr AlolDayf Yr Site ____________

LiiI CC Chalroal Ti) torUf~ I 1) 24 hr time: 24 hr ftime Personnel bizb Sample Va/7yim Con Gross
pwi # "it # ýýIafiqn set reftoveid Initial$ Nube Stat Ain ciounts I Comments

= = ===V I : : : ' .:-, _ _ _ _ _ : _ __:_:I _ _ _ _ _ _ _ I _ _: ._ _ _ _ _

_ _.Q{ .Z -.. :2.2 - 8 ' _ _ _ _ _ _ _ _ _ __S-

~~ oLkL- '9" o -'•-9- __ _ __ _ _ _

L~3' ... j3________ • 2 • .I I, ____ _ ____

._,;2-1 9• - •0 L2. /c/3 , __g,__-

,/. /oo5 !c- ,, _ 23_ 2-_ .C_/ I

,-/2 2t± _ 9 0 /64L?- ,, __ _ _ _ __ _ _ _ __ __ _ _

t_./,.y 2  5•f- _____L to <, I .,..2o ___ __ ___ __ __ ___ __ __ __

9• Ž2 L-•. _ !'/4 i/&;g ,, _____,-__\_ __

2 L

5/3 v-- i"/ ,' )c , %•

5/Z J6 .!•. . . 1 2b / .o,- , 5 '9

Joc /0.29, Lf

II•~I_____ it



7.3 FIELD NOTES FORM
SOP ELI-C-50-907-01

L-4RGE AREWYA ACTI VA TED CHARCOAL CANISTER (LAA CC) FIELD NOTES: pageOf -6-

Cin. Location:, '- E fT ch:nst.:

Weather Condition: , Precp: Ali Temp: . Inst. Back:

" r~n- -i 4 jecP 1 ... Charcoal Back:; _____ Lot: ___1 1.. ~Standard: Count: _ _ _ _

L4AACC Cha-revat Lo~catiog Lv) 24 hrfir dne 24 hr time Personniel Lab Sampte Dot 14 count GrsUnii #f ('get # s-at : set removal e..ir.a.s Nfumb.er Stall Alin CI..t Comments

' f 7 57 ..... • %-A • 5* </ R7 [, YT-

-30 .. .9-6 l>,- i:5 / 5<- , C>•-'

229 tca> , ..... "z t> 11 ;, II• - ,

6-fL6y5- /' "n• Z/ q' i5A__

6&3 (--/- -7 & 6/-• f- ,

_____:> .... g . / /) _! 0___ 52•O A __

, 2 fru q_2 ~~VI• J L 5 -__ _ I_

-2-" L5 (I 2L5 5,scs / L____ ________ ____

d. Y' -___ ___ 6 f u __ __ q_ _ _ _ _ __ _ _ _ _

p /-I )//1/ r iýý)51SiU

6z- !111, ? /I



7.3 FIELD NOTES FORM
SOP ELI-C-50-907-O1

LA RGE•.R•_ ACTI VATED CHA RCOAL CANISTER (M-ACCs) FELD NOTESft: Te

Clienfl./j"ITa, /T > oato: ~~). Int:___ Effi ____

Weather Condition- Pre:,-

L4ACC Charcoal~ mtf LDJ 24 hr lime

U n= it================================ # C 41£4 :..l..' " Wf:s.:' i!d.{:,4io~~f~i;#: se:i,::{'•[ •r:::::b:;:•::.t::-w 1 i

ir

Afin Temp: 9ý,,
......................-......... ,.

24 hr dnima
Initials

..... .. . - ... . ...- -.-.-.. . ..

Inst. Back:

Charcoal Back: ,Lot:

Standard: Count:"

Lab iSaTnpte
NumbzIer Start

Count -Gross

cantwil Co ;S
• ..i2. ..~ .. . .. •. . .. : ,: - .. . .. . . . . . . . . . ... , .... ,-~* :7 ;:3I - ,- ~ . .. .. ..... . .. - -- . . . ... . ..... .-.--- .- .--.--- ....--. :.-. . --. . ... -i.. .... . -.

Z11 2 11L / 2L
2Z, 5C7 1-2 J /L2 _ ) -,

22 A5 25L 21,3 XLL

LZ -. U2L~ .J)27L - __________

ZI. 8/ ,f J 1ILyL !P19 ,2 . -aS

_ _ _ _ _ __3 1•/ _l L ./ • , . L -_ __, _ __$2~~/,, /A/•i~• ___~ ________

~~~i1i~~ 3 lt• ~zu ~ ______________)

i

8 eL fti~II as ~ I I "K! 5-±53



7.3 FIELD NOTES FORM
SOP ELI-C-50-907-OI

1,119eA REA ACTIVATED CHA RCOAL CANISTER (ACCFILD E Page:LL Ofg -4.
----------

Cliente 1o.4 - n "I --,/ " r'- c-f" .

Weather Condition: :. U, / , 'ecip: -=_

ocation: C )71},• ,]/ ••7

f

Mi, Temp: 'Y?.- f

Inst.: Eff: Tech:

Inst. Back:

Charcoal Back: Lot:

Standard: Count:

-- . , ,.

L:ACC
Unit #

r

Ch7arcoa Loc:ilion 1.11 /
~iialioji

I

24 hr lime a
setiiiiiiii~iii~i~iii!~i~i•i!!

24hr tim• e
Initials

:,..:.: F.

Lbh Sample
Number

Pate! Thne -

Start A fill
Gross

COUntU Continentsremorej
_______________ ~ ~ ~ ~ ~ ~ C~ I ________I- ____ L______91_ . ), -// ___________ -2__________

S /0 ....... ., __ /t L Z Ž-Z 41, -_7.

i .: ___/ • ... /:/ / •-) y , ____-_ .
2L 1L& ___- 11 zC> 9, C5 2)~p ___ _

9./ .. z .I? _IaL•/•,/: / ______ ___ ____..._

_____~~4 5M 3 ___ ____

"11 ---i -~L / i6~_ _ _ _ _ _ _ _ _ _ _ _ _ _
,,9. y _-... 6. 2213 5 -_c_5 -___

_9/) 9r; I92 X~ I--. />•t :.2±114 9 ~ c)~~z~:~z~ ~~A _____ ________ ___J__

.2~CL !L ____ ?9-2- _____

4Z=~ ~i&~ JL22~•~ L2k- 1 -____

'~.-j-J2k ~4 y~~ ~- ~____IPA___
V j ~ ~ /'~ ~J~L /" 3~~Hi~ ____ _____

/,'k3 9 1 0 1*/

/;I.~3 I) I I I- I-

d•.-. ". 1.. 1 1ý,-- C,5 -ýC)CV)



N

97can.# 90 97can.# 91 97can.# 92 97can.# 93 97can.# 94 97can.# 95 97can.# 96 97con.# 97 97can-# 98 9 7 con.# 99 97can.# 100 97con.# 101

97con.# 89

97con.# 73 97can.# 74 97can_# 75 97can.# 76 97can.# 77 97can.# 78 97con.# 79 97can.# 80 97con.# 81 97can.# 82 97can.# 83 97can_# 84 97can_# 85 97con.# 86 .# 88

1. 97can.# 58 97can.# 59 97can.# 60 97can.# 61 97can.# 62 97con.# 63 97can.# 64 97can.# 65 97can.# 66 97can.# 67 97can.# 68 97con.# 69 97con.#70 97car../# 71

x -

97can.# 43 97can.# 44 97can.# 45 97can.# 46 97can_# 47 97can.# 48 97can.# 49 97con.# 50 97con.# 51 97can_# 52 97cor.# 53 97can.# 54 97can-# 55 7can.# 57

97can.# 29 97can.# 30 97can.# 31 97can.# 32 97can.# 33 97con.# 34 97con.# 35 97can.# 36 97can.# 37 97can.# 385 97can.# 39 97can.# 4D 97can_# 41 .# 42

97can.# 16 97can.# 17 97can.# 18 97con.# 19 97can.# 20 97con.# 21 97can.# 22 97can.# 23 97can.# 24 97can.# 25 97can.# 26 97con.#'.27 _9 28

7 97can.# 8 97con.# 9 97can.# 10 97can.# 11 97con.# 12 97can.# 13 97can.# 14 15

97can.# 4



LARGE AREA ACTIVATED CHARCOAL CANISTER (IL4ACC) FIELD NOTES I'.,e Of39a

Client: Location: jet I.t/ ,,•o inst.: Eff: Tech:

W " " Inst. Back:
Weather Condition: 4n/ ,..ecip: 8 Min Tem: z70 Charcoal Back: Lot:

... .VMo/Day/Yr Ao/Day/Yr Site. ..

LAACC Charcoal Location I.D. / 24 hr lime 24 hr time Personnel Lab Sample Date/Tune Count Gros I
Unit # Can # Station set removed Initials Number St.. I tIart Alin Counts Comme-nt
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LARGE AREA ACTIVATED CHARCOAL CANISTER (LAACC) FIELD NOTES r,2_ of 3_
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LAR(; A RE4A ACT]VATED CHARCOA L CANISTER (LtWACC) FIEL D NOItES 3 -

Client: 6Lcatin:JFp ,/" . ,ff: RlAl AleJ.,,-h: __N_

-' . /Inst. Back: __________________
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L4RGE AREA ACTIVATED CHARCOAL CANISTER (LAACC) HELD) NOTES Page / ,f ?

Client: ,cstes rn. Nuclear, Inc. Location: Jeffrey City, V inst.: _-.Jf: ___,h:

Inst. Back:WthrCondition: Clear Mre Tempnon20 Charcoal Back: ________lot:.-___
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LARGE AREA••ACTIVATED CHARCOAL CANISTER UAACO FIELD NOTES N Z_

Client: 1.jestern Nuclear, Inc. l"cation: Jeffrey City, W inst.: _sff Tc,-hh
Inst. Back:l~eaherConitio: Peci. Min Temp: o

Weather Condition: Clear Precip: none p Charcoal Back: _ _t:
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ENERGY LABORATORIES, INC.
SHIPPING: 2393 SALT CREEK HIGHWAY • CASPER, WY 82601

E________________, , MAILING: P.O. BOX 3258 • CASPER, WY 82602
E-mail: energy@trib.com s FAX: (307) 234-1639 ° PHONE: (307) 235-0515 • TOLL FREE: (888) 235-0515

"lings • Casper - Giliette Rapid City

Large Area Activated Charcoal Cannister (LAACC) Radon Flux Report Page 1 of 2

Project: Western Nuclear, Inc. Date Set: 07-14-98

Location: Jeffrey City, WY Date Remove: 07-15-98
Report Date: July 22, 1998 Revised 10-3-98 Date Counted: 07-16-98

Weather: Clear

Method: Western Nuclear's employees placed and retrieved LAACC units. EPA Method 115 per 40 CFR 61
(NESHAPs). Radon Flux results have been corrected for instrument & charcoal background counts.

07-14-98 07-15-98 Radon Flux

I ah ID LAACC # Cannister # Location Time Set Time Remove pCi/m's

98- 44439 66 215 5 8:04 8:31 <0.5
98- 44440 73 219 6 8:08 8:33 <0.5

98- 44441 38 200 7 8:10 8:33 < 0.5
98- 44442 75 236 8 8:13 8:35 <0.5

98- 44443 5 226 9 8:15 8:36 < 0.5
98- 44444 55 222 10 8:17 8:38 < 0.5
98- 44445 58 220 11 8:20 8:39 < 0.5

98- 44446 68 230 12 8:22 8:41 <0.5
98- 44447 52 202 13 8:25 8:41 <0.5
98- 44448 103 208 14 8:27 8:43 <0.5
98- - 208 14 8:27 8:43 < 0.5

98- 44449 1 223 15 8:29 8:44 <0.5
98- 44450 31 212 16 8:31 8:45 <0.5
98- 44451 53 234 17 8:33 8:46 <0.5

98- 44452 40 237 18 8:35 8:48 <0.5
98- 44453 24 231 1 8:40 8:52 <0.5

98- 44454 60 238 2 8:42 8:53 <0.5
98- 44455 3 227 3 8:44 8:55 < 0.5
98- 44456 1 239 4 8:48 8:57 -:0 5
98- 44457 95 224 47 8:53 9:03 <0.5
98- 44458 62 216 46 8:55 9:05 <0.5

98- - - 216 46 8:55 9:05 <0.5

98- 44459 59 229 48 8:57 9:07 <0.5

98- 44460 54 240 32 9:00 9:09 <0.5
98- 44461 50 206 31 9:02 9:10 <0.5

dpb r:\repnirts\clionrs.9X\.wesiern nuclear\laaccs,.rc44439. xis

COMPLETE ANALYTICAL SERVICES
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Large Area Activated Charcoal Cannister (LAACC) Radon Flux Report Page 2 of 2

Project: Western Nuclear, Inc. Date Set: 07-14-98
Location: Jeffrey City. WY Date Remove: 07-15-98

Report Date* July 22, 1998 Revised 10-3-98 Date Counted: 07-16-98
Weather: Clear

Method: Western Nuclear's employees placed and retrieved LAACC units. EPA Method 115 per 40 CFR 61
(NESHAPs). Radon Flux results have been corrected for instrument & charcoal background counts.

1 07-14-98 07-15-98 Radon Flux
Lab ID LAACC # Cannister # Location Time Set Time Remove pCi/m 2s.

98- 44462 C 51 209 30 9:04 9:12 <0.5
98- 44463 23 231 29q 9:06 9:13 < 0.5

98- 44464_ 27 217 28 9:08 9:14 <0.5
98- 44465 63 207 27 9:10 9:17 <0.5
98- 44466 91 235 26 9:12 9:19 <0.5
98- 44467 49 214 2-5 9:14 9:20 <0.5
98- 44468 7 221 24 9:16 9:22 <0.5
98- - - 218 24 9:16 9:.22 <0.5
98- 44469 100 218 .23 9:18 9:23 <0.5
98- 44470 56 205 22 9:20 9:25 <0.5
98- 44471 47 228 21 9:22 9:26 <0.5
98- 44472 43 204 20 9:24 9:28 <0.5
98- 44473 36 225 33 9:28 9:31 <0.5
98- 44474 57 213 34 9:30 9:32 <0.5
98- 44475 48 201 35 9:31 9:34 <0.5
98- 44476 68 233 36 9:33 9:35 <0.5
98- 44477 99 203 19 9:38 9:39 1 _<0.5

pb r:\reports\clients.98\western_nuclear\laaccs\rc44439. xIs
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Large Area Activated Charcoal Cannister (LAACC) Radon Flux Quality Assurance Report Page 1 of 1

Project: Western Nuclear, Inc. Date Set: 07-14-98
Location: . Jeffrey City, WY Date Remove: 07-15-98

Report Date: July 22, 1998 Revised 10-3-98 Date Counted: .07-16-98
Weather: Clear

Trip Blank - Lab ID Cannister # Radon Flux - pCi/m2 s*

98- TB-I I < 0.5

98- TB1-2 2 < 0.5

98- TB-3 3 < 0.5
98- TB-4 4 < 0.5

Blank Charcoal cpm Standard Number I cpm Standard Number 2 cpm
105 1708 3390

Replicate Radon Flux Recovery

Lab ID Date Counted pCi/m2s* Decimal
99- 44448 0)7-16-98 < 0.5 1. 000

98- 44458 07-16-98 <0.5 1.000
98- 44468 07-17-98 <0.5 1.000

Average of recoveries: 1.000

Minimum Radon Flux for WNI, Jeffrey City:

Maximum Radon Flux for WNI, Jeffrey City:

Average Radon Flux for #215-203

<0.5 pCi/m 2s

<0.5 pCi/m 2s

<0.5 pCi/m 2s

* Note: ELI's Radon Flux Practicai Qoatltitative Limit (PQL) is 0.5 pCin"2 s.

Minimum temperature under 35 degrees Fahrenheit not acceptable.

Report Approved By: ' '

/dpb r :\reports\clierns .98\western nuclear\laaccs\rc44439, xis

Reviewed By: /6/



7s - Casper - Gillette - Rapid City

ENERGY LABORATORIES, INC.
SHIPPING: 2393 SALT CREEK HIGHWAY * CASPER, WY 82601
MAILING: P.O. BOX 3258 * CASPER, WY 82602
E-mail: energy@trib.com * FAX: (307) 234-1639 • PHONE: (307) 235-0515 * TOLL FREE: (888) 235-0515

Large Area Activated Charcoal Canni,ýter (LAACC) Ra'don Flux Rteport Page I of 2

* lqjet Western .Nuldear, Ine Date Set: 07-15-98
efrey :ci....., WV. ... DateRemove. 07.-.1.6798

Rejori D)a~te:. July 23.1908 Rei.ied 09-1.6-98 D.ate Counted .•7-798
•. " W eath~er::": ". .C lear..:. • ' . " i ' ' :"

Method: Western Nuclear's employees pliced and retrieved LAACC units. EPA Mefthod 115 per 4(0 CFR 61

(NESHAPs). Radon Flux result.s have been corrected for instrument & charcoal background counts.

L.,i. C caniser ins

L~bI LAAC # annItir#: ..ato .... ::~time.set:K Timie Remove IpCihni.

98- 44649 68 284 2A 10:34 10:46 < 0.5

98- 44650 103 292 2A 10:34 10:46 <0.5

98- 44651 1 297 37 10:50 11:00 < 0.5

98- 44652 38 288 38 10:52 11:01 < 0.5

98- 44653 47 264 39 10:54 1 1:02 < 0.5

98- 44654 63 298 39 10:54 11:02 < 0.5

98- 44655 52 300 40 10:56 11:02 < 0.5

98- 44656 66 275 41 10:58 11:05 < 0.5

98- 44657 75 293 42 11:00 11:07 < 0.5

98- 44658 24 294 43 1 1:02 11:08 < 0.5

98- - - 294 43 11: 02 11:08 <0.5

98- 44659 55 168 44 1 1:03 11:10 <0.5

98- 44660 49 252 45 1 1:05 11:11 <0.5

98- 44661 91 211 59 11:08 11:13 < 0.5

98- 44662 73 248 58 1:(19 1 1:15 <0.5

98- 44663 5 276 57 11:11 11:16 <0.5

98- 44664 50 263 56 11:13 11:17 < 0.5

98- 44665 57 251 55 11:15 11:19 < 0.5

98- 44666 58 291 54 11:17 11:21 <0.5

98- 44667 99 247 53 1 1:19 11:22 <0.5

98- 44668 43 256 52 11:21 11:24 <0.5

98- - - 256 52 11:21 11:24 <0.5

98- 44669 56 295 51 1 1:23 11:25 < 0.5

98- 44670 100 '296 50 11,:25 11:26 < 0.5

98- 44671 3 j 299 49 11:28 11:28 <0.5

dph r Ipol'I ets.9'\esennc lear\ t~iaccs\rrc-44649r .xIs

COMPLETE ANALYTICAL SERVICES
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Large Area Activated Charcoal Caniiiister (LAACC) Radon Flux Report Page 2 of'2

. o"tan: :Western Nuclea", In' Date Set: 07-1.598
Location: J:effrey Ci . l .: : ..ate Rem.ove: "07-16-:98

Report Date: July 2-1, 1998 Revised 09-16-98 ':.Daie Caii iited: 0747--9 8
Weather: Clear..

Method: Western Nuclear's employees placed and retrieved LAACC units. EPA Method 115 per 40 CFR 61

(NESHAPs). Radon Flux results have been corrected for instrument & charcoal background counts.

Lab~~~- -I I ý anse 71-98 07-16-9.8 Radon Fhibi

___________________ 11)_______________r Lo~cation Time Set TimeRmv: C/

98- 44672 7 210 49 11:28 11:28 0.57

98- 44673 59 272 NE 11:41 11:44 < 0.5

98- 44674 2 260 GRAHAM 12:13 12:13 1.09

dpb r:\reports\clients.98\wkesrerin nuclear\Iaa.-ccs\rc44649r.xls
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Lar~ge Area~ Activated char coal Caim11ister (1 "ACC) Radon Flux Qual~ity Assur-ance Report Page I of 1

Prq~ject Western Nuclear, Inc Date Set: 07-15-98
Location: Jeffrey Cit',, WY. 1) itc Remnove: 07-16-98

Report Dalet July -23, 1998 .Rev ised 09-28-98 Date Counted; 07-17-98.: 1:.:::

W e a t h e r !~ : ii !•i•!i :•:• i !!••ii•i! iiii!ii!•iiiJ •i• c le a r ii:ii! i ";:•''i ~ ii'i :!i:i•i•: :i ': i :~~~i:;~ i: :• i :i!:i• i •:i,:.ii~i!iii~: ? : :!::i~ ~i~ii ii• :!;!i::iii :::ii•:ii• i!~l•••:ii:::•:iiii

i Bln Lab I .D J Flux .i W2 5an iste .. Rado i x p in .

98- TB-3 TI <0.5
98- TB-5 T2 <0.5
98- TB-6 T3 <0.5
98- TB-7 T4 <0.5
98- TB-9 T5 < 0.5

98- TB-7 T6 <0.5

115 917 1596

Replkw~e Radon Flux Reeco. v en,
Lab ID Date Counted . ~~us~. Decinval

98- 44658 07-17-98 < 0.5 1.000

98- 44668 07-17-98 <0.5 1.000

Average of recoveries: 1.000

Minimum Radon Flux for WNI, Jeffrey City:

Maximum Radon Flux for WNI. Jeffrey City:

Average Radon Flux for #284-260

<0.5 pCi/m 2s

1.09 pCi/m 2s

0.53 pCi/m 2s

* Note: ELI's Radon Flux Practical Quantitative Limit (PQL) is 0.5 pCi/m 2s.

Minimum temperature under 35 degrees Fahrenheit not acceptable.

Report Approved By:

dpb r:\reports\cIients.98\western nuclear\1aaccs\rc44649r. xIs
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