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Identification of Test Method

The procedure described in this SOP has been developed by the LDEQ
Environmental Radiation Laboratory in accordance with the requirements of
the Louisiana Department of Environmental Quality. This SOP describes in
detail the essential elements of the procedure for performing Gross Beta

analysis for Air Particulate Filters (APF) using the Canberra Tennelec XLB
Gas-Proportional Counter.

Applicable Matrices

2.1

Air Particulate Filters

Detection and Quantitation Limits

3.1

3.2

3.3

The Limit of Detection (LOD) for this procedure is calculated as two
standard deviations above the mean value for the beta background
counts divided by the average %beta efficiency for the set of
measurements used to calculate the current QC acceptance criteria for
the method. See Section 16.1. The current LOD is 4.79 DPM (2.16
pCi) per filter. The LOD per unit volume is obtained by dividing the LOD
per filter by the sample volume.

The Limit of Quantitation (LOQ, reporting limit) for this procedure is
defined being equal to the LOD.

The LOD and acceptance criteria shall be recalculated on an annual
basis.

Scope and Application

This SOP describes in detail the essential elements of the procedure for
performing Gross Beta analysis for Air Particulate Filters (APF) using the
Canberra Tennelec XLB Gas-Proportional Counter.

Summary of Method

5.1

5.2

Airborne particulate matter is collected on air particulate filters using
RADeCO Model No. HD-28A Air Samplers, over a period of one or two
weeks. These samples are collected concurrently with charcoal
cartridge samples for gamma analysis of lodine-131. Prior to analysis,
the filters are stored for at least one week to allow the decay of short-
lived radon daughters.

Samples are analyzed for Gross Beta using a Canberra Tennelec XLB
Gas-Proportional Counter with Eclipse LB software. The instrument is
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5.4
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calibrated less than 24 hours prior to analysis of each sample batch,
and a Laboratory Control Standard (LCS) Beta Count is performed
immediately before and after each sample batch.

Each air particulate filter is counted for three consecutive 50-minute
counts to measure the Gross Beta activity of each sample.

After gross beta analysis has been completed, the air particulate filters
are composited by site and location, and saved for quarterly gamma

analysis.

6.0 Definition of Terms

6.1

6.2

6.3

Duplicate Measurement — A second measurement made on the same
(or identical) sample of material to assist in the evaluation of
measurement variance.

Minimum Detectable Activity (MDA) — The minimum level of activity that

can be measured (counted) with a defined level of confidence that the
measurement is not the result of random fluctuations in the background

count (i.e. “noise”).

6.2.1 The DEQ Environmental Radiation Laboratory defines the level of

confidence for the MDA at 95%. This means that for an observed
sample count that appears to indicate that the sample activity is
equal to the MDA, there is only a 5% probability that the sample
might actually be free of activity.

6.2.2 The MDA is also referred to as the detection limit or lower limit

of detection. The counting rate from a sample at the MDA is
called the determination level.

6.2.3 Radon Daughters — Elements produced by the radioactive decay

of radon gas. These include a number of radioactive isotopes.
Radon is a gas, but radon daughters are all solids at ambient
temperatures, and so may be trapped on particulate filters.

See QA Manual, Appendix B for additional definitions.

7.0 Interferences and Pretreatments

7.1

Beta emissions from short-lived radon daughters may cause the sample
count to be artificially high. Radon and its decay products are not
produced by nuclear reactors, and so should not be included in the beta
count. Because they decay rapidly, radioactive isotopes with short half-
lives exhibit a high level of activity relative to their concentration. For
this reason, samples are aged for a minimum of four days to allow any
short-lived radon daughters to decay to negligible levels.
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8.0 Safety

8.1  Standard laboratory clothing (lab coat or apron), eye covering (safety
glasses or goggles) and radiation badges shall be worn.

8.2  Care should be taken when working around the sample changer while
the changer is in motion. Possible finger injuries can occur. Fingers
should remain clear of sample changer while XLB is in use.

8.3  Material safety data sheets (MSDS) of all chemicals used in the DEQ

Environmental Radiation Laboratory are kept in a yellow binder in Room
R-02. Additionally, MSDS are available at a web site maintained by
Cornell University. The link is: http://hazard.com\msds\index.php.
NOTE: Radioactive materials are not included in the notification
requirements of the OSHA Hazard Communication Standard
(29CFR1910.1200).

9.0 Equipment and Supplies

9.1
9.2
9.3

9.4
9.5
9.6
9.7

9.8

Canberra Tennelec XLB Gas-Proportional Counter, Serial No. 67455.
Dell Computer, Model GX270, running Windows XP Professional.

Canberra Eclipse LB v 3.1.2b interface software for Tennelec Series 5
and LB550 Gas-Proportional Counters.

RADeCO Model No. HD-28A Air Samplers
P-10 counting gas (10% methane, 90% argon), supplied by AirGas.
Stainless steel planchet sample holders.

2-inch Air Particulate Filters, Model No. FP2.0, purchased from
Specialty Products, Inc., P.O. Box 2888, Ocala, FL 34478-2888.

Glassine envelopes and small ziplock bags with labels

10.0 Reagents and Standards

10.1

10.2

All standard information shall be entered into an appropriate logbook.
All standards are traceable to the National Institute of Standards and
Technology (NIST). Calibration standards must be low-level, but with
sufficient activity (in the range of 10,000 — 40,000 DPM) so as to make
measurement count times for the QC procedure is less than five
minutes per count.

Beta Standard (Cs-137) - supplied by Analytics, Inc. of Atlanta, Georgia.
Serial No. 73654-65, Assay Date 09/15/2006 11:00 AM CT, Activity
20298.00 dpm = 3.3% (95% conf. interval; sigma = 33.49 dpm).
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10.3 Alpha Standard (Th-230) - supplied by Eberline Instruments, Santa Fe,
New Mexico (now Thermo Electron Corporation). Serial No. 11889,
Assay Date 04/21/2008, Activity 22900 + 687 dpm (99% conf. interval;
sigma = 229 dpm).

10.4 Laboratory Control Standard (Cs-137) - supplied by Analytics, Inc. of
Atlanta, Georgia. Serial No. 78248A-65, Assay Date 09/24/2008 11:00
AM CT, Activity 6720 dpm (112.0 Bq) = 3.3% (95% conf. interval; sigma
=111 dpm).

10.5 Background Sample — One Air Particulate Filter, Model No. FP2.0.

11.0 Sample Collection, Preservation, Shipment, Storage, and Sample Rejection
Policy

11.1 The procedure for air sample collection is described in Section 11 of
ERL SOP 1023, “Preparation of Samples for Gamma Spectroscopy
and Gross Beta Analysis.”

11.2 Air filter samples received by the DEQ Environmental Radiation
Laboratory must meet the following acceptance criteria:

11.2.1 The filters must be intact, dry, and contained in a labeled glassine
envelope.

11.2.2 The envelope containing the filters must be labeled with
identification of the collection site, identification of the sample
collector, and the beginning and ending dates and time of
collection.

11.2.3 The filters must be accompanied by a completed chain of custody
form.

11.3 Samples received by Laboratory Services Division must be logged into
the LIMS. The procedure for logging in samples is described in
Appendix A of ERL SOP 1023, “Preparation of Samples for Gamma
Spectroscopy and Gross Beta Analysis.”

11.4 After samples have been properly logged in, they must be stored in the
designated location for a minimum of four days to allow the decay of
Radon daughters.

11.5 In case of samples with incomplete chain of custody, contact the
person(s) submitting the sample to obtain the missing information.
Document the contact and how the information was obtained in the
comment section of the chain of custody form.

11.6 For policy on chain of custody usage, see Section 11.5 of the QAM.
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12.0 Quality Control

12.1 A quality control program is required for this method. The requirements
of this program consist of demonstration of capability and the continuing
analysis of a NIST-traceable standard of known activity as an ongoing
demonstration of performance. All Demonstrations of Capability
(DOCs) must be documented using the appropriate Certification
Statement Form. The analyst shall maintain performance records that
define the quality of the data that are generated.

12.2 Demonstration of Capability

12.2.1

12.2.2

A demonstration of capability for this method requires the
acceptable performance of four (4) Instrument Calibration and
Laboratory Control Standard (LCS) Beta Count procedures.
Acceptable performance is attained when the results meet the
acceptance criteria defined in Section 15.2 of this SOP.
Additionally, the standard deviation of the four measurements
must be within the designated control limits.

Calibration requirements are described in Section 13.0 of this
SOP. Step-by-step descriptions of the calibration and sample
count procedures are found in Section 14.0 of this SOP.

12.3 During the calibration procedure, the following counts are performed:

12.3.1

12.3.2

12.3.3

Background Count — Planchet carrier No. 50 (background filter) is
counted for five (5) consecutive 40-minute counts to determine the
system alpha and beta backgrounds. Acceptance Criteria for
alpha and beta background counts are given in Section 15.2.
Values outside of the acceptable range would indicate problems
with the detector and actions must be taken to correct any
problem(s) before continuing with sample analysis.

Alpha Efficiency Calibration Count— Planchet carrier No. 48
(Th-230 Alpha standard) is counted for 21 consecutive one minute
counts to determine the system alpha efficiency.

Beta Efficiency Calibration Count — Planchet carrier No. 49 (Cs-
137 Beta standard) is counted for 21 consecutive one-minute
counts to determine the system beta efficiency. Acceptance
Criteria for beta efficiency are given in Section 15.2. Values
outside of the acceptable range would indicate problems with the
detector and actions must be taken to correct any problem(s)
before continuing sample analysis.

12.4 An LCS beta count is performed immediately before and after the
analysis of a sample batch.
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12.4.1 Pre-Analysis LCS beta count:

12.4.1.1 Planchet No.47 (Cs-137 Laboratory Control Standard) is
counted for five (5) consecutive 20-minute counts. The
summary beta count of the standard is compared to the
expected value of the count calculated from the initial
calibration value and date of the standard. These
calculations are performed using the Alpha/Beta Quality
Control Data Sheet (See Appendix D).

12.4.2 Post-Analysis LCS beta count:

12.4.2.1 Planchet No.47 (Cs-137 Laboratory Control Standard) is
counted for five (5) consecutive 20-minute counts. The
summary beta count is compared to the previous count
obtained from the same standard immediately prior to
analysis of the sample batch. This calculation is performed
automatically by the LIMS when the count values are
entered. A decay correction is not necessary because the
elapsed time between counts is negligible relative to the half-
life of the standard.

12.4.3 The relative percent difference between the pre- and post-analysis

LCS beta counts (as calculated by LIMS) must fall within the range
of £3.3%. This parameter is an indicator of the precision of the
method.

12.4.3.1 Acceptance criteria for the “+/- % Error” of LCS beta counts
are given in Section 15.2. Values outside of the acceptable
range would indicate problems with the detector and actions
must be taken to correct any problem(s) before continuing
sample analysis.

The background count is performed as a negative control. The post-
analysis efficiency check serves as a positive control. Because these
are not agueous samples and no chemical separation occurs, a matrix
spike is not required or performed.

Precision is evaluated by the pre- and post-analysis LCS beta counts.
Duplicate sample analysis is not performed because only one air
particulate filter sample is collected in each sampling event.
Additionally, because the vast majority of the samples tested exhibit a
very low level of activity (near or below the MDA) repeated analysis of a
single sample would not give a reliable estimate of precision.

Control charts for alpha and beta background counts and efficiencies
shall be generated monthly. The procedure for generating control
charts is described in detail in Appendix F.
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13.0 Calibration

13.1

13.2

13.3

13.4

Instrument Calibration and LCS beta counts of the Canberra Tennelec
XLB are performed on Monday, Wednesday, and Friday of each week,
except when one of those days falls on a holiday.

Instrument Calibration and an LCS beta count shall be performed less
than 24 hours prior to sample analysis. Additionally, an LCS beta count
shall be performed immediately after sample analysis.

The calibration procedure takes approximately 5.75 hours to complete.
An LCS beta count takes approximately one hour.

The instrument is programmed to perform specific functions by reading
a Group label on the side of the planchet holder. The following labels
are currently in use:

13.4.1 CAL/QC - Performs the Calibration and QC functions.
13.4.2 Group A — Performs an Alpha Efficiency Calibration Count.

13.4.3 Group B — Performs a Beta Efficiency Calibration Count.

13.4.4 Group C — Performs a Background Calibration Count.

13.4.5 Group J - Performs an LCS beta count

13.4.6 Group G — Performs a sample analysis.

13.4.7 END - Completes analysis sequence and return all planchet

holders to their initial position. If the “END” carrier is not placed at
the top of the stack, the sample program will run continuously until
manually stopped.

NOTE: The XLB is designed to have a planchet carrier labeled “END” at
the beginning and end of the system’s sample changer. One “END”
planchet carrier must always remain in the counting system, while the
second “END” planchet carrier must be positioned at the top of any
sample stack. There are also two empty planchet holders that always
remain in the instrument; these function solely as place holders.

14.0 Procedure

141

Air Particulate Filter (APF) data sheet preparation

14.1.1 Each APF will be in a glassine envelope with the collection date,

LIMS Sample ID and Sample Volume (volume of air that had
passed through the filter) written on the label. The filters are
batched by the week in which the filters were collected. Samples
are scheduled to be analyzed on the second Friday after
collection.
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14.1.3

1414

14.1.5

14.1.6

14.1.7
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Open the spreadsheet “Air Particulate Filters Worksheet.xls.” The
spreadsheet is located in the network folder \\labshares\Radfiles.
This folder is mapped as the “Q:\” drive on the computers in Room
R0O2. The spreadsheet is a protected spreadsheet that includes
the necessary formulas to calculate the sample results from the
raw data. The format is shown in Appendix B.

Record the LIMS Sample ID, Sample Date (collection date), and
Sample Volume in the appropriate fields. The worksheet is divided
into groups of six rows. By convention, the rows within a group
are assigned to specific sites as shown in the following table.

Air Sample Collection Sites
Row Number Site Location Code
1 RBS METOW
2 RBS ZACRY
3 W-3 APFO1
4 W-3 APE30
5 GGNS STJOE
6 GGNS NEWLT

If in a given week there are no samples from a specific site, leave
the rows for that site blank on the worksheet.

After the sample information has been filled in, use the “Save As”
function to save the spreadsheet with a new filename in the format
“Air Particulate Filters Worksheet ddMONYyy.xIs”, where
“‘ddMONyy” represent the day, month and year of the sample
count. Ignore the last two columns (activity and uncertainty) for
the time being.

Print the air sample data work sheet to use as a work sheet until
results are obtained.

Prepare the APF’s for Gross Beta analysis.

14.1.7.1 With a Sharpie (or similar permanent marker), put the LIMS

sample ID, sample location code and sample date on the
bottom of each planchet.

14.1.7.2 Put a small piece of double-stick cellophane tape in the

planchet. Use about 0.5" or less of tape; any more will make
it hard to remove the APF later.


file://labshares/Radfiles
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14.1.7.3 With tweezers, grasp the APF by the edge, and carefully
remove it from the glassine envelope. Do not touch the
particulate matter (the gray area on the APF).

14.1.7.4 Place the APF onto the planchet, gray side up. Use the
glassine envelope to lightly press the APF onto the tape
inside the planchet. Use just enough pressure to make the
tape stick. Be careful not to remove any particulate matter.

14.1.7.5 When the APF is in the properly numbered planchet, discard
the glassine envelope.

14.1.7.6 Place each planchet into the planchet carrier of the same
number.

14.1.7.7 Batch samples to be run in LIMS, according to the procedure
described in Appendix A.

14.2 Operation of the Canberra Tennelec XLB Gas-Proportional
Counter.

14.2.1 The Canberra Tennelec XLB Gas-Proportional Counter is a
computer-driven instrument, operated by Eclipse LB software.

14.2.2 Double-click the Eclipse Icon on the Desktop.

>

E
Eclipse

14.2.3 Login as “Administrator”, no password.

Enter Login Information
ok, |

Cancel

Pazsword:
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14.2.4 The Eclipse main screen will appear. The Main screen includes
a Title bar, a Menu bar, a Tool bar and, at the bottom of the
screen, the Status bar. The Eclipse LB Menu bar and Tool bar
control all of the functions of the Canberra Tennelec XLB Gas-
Proportional Counter.

" [ Eclipse - [AB BKG. bd XLB]
File Wiew Manage Count Reports QC  System  DE Utiities  Window Help

: T80 T ek D e
! O \ LA | &
Samples Statusl Plateau] Attenuationl
Carier | Batch | Time Alpha Beta
Sarmple 1D [n] Count_|  [Min] [cprm) Unc [cpm] Ung

14.3 Pre-Analysis Background, Efficiency, and LCS Beta Counts.

14.3.1 Before beginning a count, confirm that the printer has been loaded
with paper.

14.3.2 Make a stack of planchets in holders as shown in the diagram
below.

End
No. 47 (LCS)
Group J
No. 49 (beta std.)
Planchet Stack Group B
Diagram No. 48 (alpha std.)
Group A
No. 50 (blank sample)
Group C
CAL/QC

14.3.3 Load the stack of planchet holders onto the sample tower on the
right-hand side of the instrument. The upright prongs on the tower
fit into the indents on the sides of the planchet holders.

14.3.4 Click on the “Go” icon on the Eclipse LB Tool bar. The Go button
has a picture of a green hand, pointing to the right.

Al A= S IR
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14.3.5 The “Start a Count” window will appear. Check the two pull-down
menus to ensure that XLB is selected for “Device:”, and “C” is
selected for “Group:” Select “AB BKG” and click “OK” to start the

alpha/beta background count.

Start a Count

)

R 26 BKG

%y ALPHA EFFICIENCY
% BETA EFFICIENCY
%, Air Filkers

% Swipes

% Percent Err

Ty delay

%y delay-3-hours

Device

#LB -

Group:
E -

Muare Info

Cancel |

o]

14.3.6 As soon as the “Start a Count” window closes, click the “Go”
button on the Eclipse LB Tool bar again. The “Start a Count”
window will reappear. This time, Select “ALPHA EFFICIENCY”,
with Group “A”, and click “OK”. This will put the Alpha Efficiency
count in the queue to start as soon as the alpha/beta background

count is completed.

Start a Count

X

T AB BKG
ALPHA EFFICIENCY

% BETA EFFICIENCY
T Air Filters

% Swipes

% Percent Err

Ty delay

B delay-3-hours

Mare Info

] | Cancel
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14.3.7 When the “Start a Count” window closes, click the “Go” button for
the third time. When the “Start a Count” window reappears, select
“‘BETA EFFICIENCY”, with Group “B”, and click “OK”. This will put
the Beta Efficiency count in the queue to start as soon as the
other two counts have completed.

Start a Count f‘$_<|

% AR BEG

Ty ALPHA EFFICIENCY
E-NBETA EFFICIENCY
% Ar Filkers

T Swipes

T Percent Err

Ty delay

B delay-3-hours

Device tare [
b - ore |rnfo
Group:
B -

ak. | Cancel |

14.3.8 When the “Start a Count” window closes, click the “Go” button for
the fourth time. When the “Start a Count” window reappears, select
“Laboratory Control Standard”, with Group “J”, and click “OK”. This
will put the LCS beta count in the queue to start as soon as the
other counts have completed.

Start a Count P§|

% 40 BKG

& ALPHA EFFICIENCY

& BETA EFFICIENCY

% Air Filters

% Swipes

%y Percent En

%y delay

% delay-3-haurs

k= | abaoratory Control Standard

Device Mare Info
xLE -

Group:

14.3.9 The Background and Efficiency calibration counts will take a
total of approximately 5.5 hours to complete. The LCS beta
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count will take 100 minutes. A one-page report will print for
each count. After all counts have completed, the planchets will
restack on the right-hand side of the instrument.

14.4 See Section 15.2 of this SOP for a description of how the Pre-
Analysis Background counts, Efficiency counts, and the LCS beta
count results are documented and evaluated.

14,5 Sample Counting

1451

14.5.2

14.5.3

1454

Before beginning a count, confirm that the printer has been loaded
with paper.

Place each sample on a planchet in a numbered planchet carrier,
according to the procedure described in Section 14.1.

Carefully load sample planchet carriers onto the right side tower
beginning with the Group G planchet carrier followed by the lowest
number at the bottom and progressing to the highest number at
the top. Once all sample planchet carriers have been loaded into
the system, place the planchet carrier labeled Group J, 47, and
END at the top of the sample stack.

The complete planchet stack for a sample run will resemble the
diagram below.

End

No. 47 (LCS)
Group J
Sample 6
Planchet Stack Sample 5
Diagram Sample 4
Sample 3
Sample 2
Sample 1
Group G

14.5.1 After the planchet stack has been loaded into the sample

changer mechanism, click on the “Go” button (the green hand)
on the Eclipse LB Tool bar.

T 0| BE

i &

14.5.2 The “Start a Count” window will appear. Select “Air Filters.”

Check the two pull-down menus to ensure that XLB is selected
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for “Device:”, and “G” is selected for “Group:” Click “OK” to
start the sample count.

Start a Count

3

% AR BEG

%y ALPHA EFFICIENCY
S BETAEFFICIENCY
LN i Filters

T Swipes
T Percent Enr
T delay

By delay-Fhours

Device
LB -

Group:

are Info

Cancel |

=]

14.5.3 As soon as the “Start a Count” window closes, click the “Go”
button on the Eclipse LB Tool bar again. The “Start a Count”
window will reappear. This time, Select “Laboratory Control
Standard”, with Group “J”, and click “OK”. This will put the LCS
beta count in the queue to start as soon as the sample run is

completed.

Start a Count

X

T AR BKG

Ty ALPHA EFFICIEMCY

%, BETA EFFICIENCY

T, Air Filkers

B Swipes

%, Percent En

Ty delay

%y delay-3-hours
aboratony Contral Standard

Device
®LB -

Group:
B v

Mare Info

o]

Cancel |

14.5.4 Each test sample will be counted for five (5) consecutive 20-
minute counts. The Laboratory Control Standard will also be
counted for five (5) consecutive 20-minute counts.
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14.5.5 At the conclusion of the counts, two one-page reports will print out:
a report for the test samples and a report for the LCS beta count.

14.5.6 Perform the necessary calculations and enter the data into the
LIMS according to the procedures described in Section 15 and
Appendix A of this SOP.

15.0 Evaluation of Data, Reporting Results and Calculations

15.1 All data must be evaluated before reporting. All quality control samples
must be within designated control limits. Quality control acceptance
criteria for this method were established by a statistical analysis of 55
one-hour background counts and 231 one-minute alpha and beta
efficiency counts performed over a two-week period from 07/09/2008
through 07/23/2008. Acceptance criteria shall be recalculated annually
in the same manner, from data collected during the first quarter of the
calendar year.

15.2 Procedure for Recording and Evaluating Calibration Data

15.2.1 The Eclipse LB software produces a one-page report for each
procedure it performs. Examples of the different report formats are
shown in Appendix E. There are three report formats that are
used:

15.2.1.1 Background Report — used for background counts
15.2.1.2 Efficiency Report — used for alpha and beta efficiency counts

15.2.1.3 Sample Report — used for test sample counts and LCS beta
counts.

15.2.2 A summary of the data is recorded by the analyst on the
Alpha/Beta Quality Control Worksheet (Appendix C). The Beta
Efficiency is evaluated using the Alpha/Beta Quality Control
Spreadsheet (Appendix D). This spreadsheet is a protected
spreadsheet that includes the formulas necessary to compare the
beta activity measured by the LCS beta count to the decay-
corrected activity calculated from the initial activity and calibration
date of the beta standard.

15.2.3 The electronic copy of the Alpha/Beta Quality Control Spreadsheet
(Appendix D) is saved in the folder for the current year in the
network folder \\Labshares\Radfiles\Alpha-Beta. The spreadsheet
is linked to the associated sample batch in the LIMS. See
Appendix A3.8 for a description of how the spreadsheet is linked.
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The fields for data entry on the Alpha/Beta Quality Control
Worksheet (Appendix C) and the Alpha/Beta Quality Control
Spreadsheet (Appendix D) are the same. The analyst shall enter
the data from the instrument printout for alpha and beta
background counts, the reduced chi-square of the beta efficiency
counts, the beta % efficiency, and the average LCS beta count
activity on the paper worksheet, then enter the same data in the
electronic spreadsheet.

The reduced chi-square and the average LCS beta count activity
must be calculated manually by the analyst. Write the reduced
chi-square of the beta efficiency counts on the Beta Efficiency
report. Write the average LCS beta count activity on the LCS
Sample Report. The other data are calculated automatically by
the Eclipse LB software.

Values for the column labeled “+/- % Error” are calculated
automatically by the spreadsheet. Write those values on the
worksheet and initial.

The relevant data for completion of the worksheet are described in
the table below. Except where noted, this information is printed on
the Sample Report, Immediately below the page header.

Canberra Tennelec Calibration/QC Printout Data

Parameter Location on printout

a’" Bkgd, cpm | Alpha Background (cpm)

B~ Bkgd, cpm | Beta Background (cpm)

Calculated from the data in the “Beta (ncpm)”

\C/:Qlll-;quare column on the Beta Efficiency Report, using the
formula in Section 15.4.

B~ % Eff. Beta Efficiency (%)

B~ Count The average value of the data in the “Beta (pCi)’

Activity column of the LCS Sample Report.

The difference between the measured beta count
activity of the standard and the calculated decay-
corrected activity of the standard, calculated as a
+/- % Error percentage of the calculated decay-corrected
activity. This value is calculated by the
Alpha/Beta Quality Control Spreadsheet, using
the formula in Section 15.4.
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15.2.8 The alpha background count must fall within the range of 0.287-
1.013 counts per minute (sigma=0.121). Warning limits are 0.408-
0.892 cpm.

15.2.9 The beta background count must fall within the range of 1.331-

2.409 counts per minute (sigma=0.180). Warning limits are 1.511-
2.229 cpm.

15.2.10 The Chi-square value must be less than 37.6. The warning limit
is 31.4. This parameter is an indicator of the reproducibility of the
method.

15.2.11 The beta efficiency must fall within the range of 45.062-48.054%
(sigma=0.499). Warning limits are 45.561-47.555.

15.2.12 The measured beta count activity of the standard relative to the
calculated decay-corrected activity shall be within +3.3% of the
decay corrected activity. This parameter is an indicator of the
accuracy of the method.

15.3 Decay corrected activity of the standard is calculated by this formula in
the Alpha/Beta Quality Control Spreadsheet (Appendix D).

A=Ae"

Where: A = Decay corrected activity

Ao = Standard activity at the time of calibration
In2

Ty

A:

T = Half life of Cs-137, in days

t : time from the calibration date to the date of activity
calculation in days

15.4 The chi-square value for Beta Efficiency is calculated by the formula
shown below. The Chi-square must be less than 37.6. The warning
limit for Chi-square is 31.4.

42 = z (% —;Ci)z

Where: )(2 is the chi-square value.

X is the average value of n beta counts.
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n is the number of measurements, i.e., the number of times the
standard was counted. In this case, n = 21.

X; is the it" measurement.

15.5 The reduced chi-square value is the chi-square value divided by the
degrees of freedom, as shown below. The number of degrees of
freedom is the number of measurements taken, minus one.

2
Reduced chi-square = £
(n-1)

Where: )(2 is the chi-square value.

n is the number of measurements, i.e., the number of times the
standard was counted. For Efficiency Counts, n= 21.

15.6 The average values of the Sample and LCS beta counts are calculated
by the following formula:

XX

n

X =

Where: X is the average value of n beta counts.

n is the number of measurements, i.e., the number of times the
sample or standard was counted. For the LCS and test

samples, n=5.

X; is the it" measurement.

15.7 The standard deviation of the test sample counts is calculated by the
following formula:

(X —x;)?

n—1

Where: s is the standard deviation

X is the average value of nn beta counts
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n is the number of measurements, i.e., the number of times the
sample or standard was counted. For test samples, n=5.

X; is the it" measurement.

15.8 The Alpha/Beta Quality Control Spreadsheet calculates the +/— % error
by the formula:

Beta Count Net Activity — Decay Corrected Activity <100
Decay Corrected Activity

+ 9% Error =

15.9 Procedure for Calculating Sample Results

159.1

15.9.2
15.9.3

1594

15.95

The Eclipse LB software produces a single-page printout of results
for the count of a sample batch. The first column on the report,
labeled “Sample ID,” gives a code for each sample count
performed. The code is a 14-digit number representing the date
and time, followed by a letter and a number representing the
sample group and the planchet ID number.

A second page is produced by the post-analysis LCS beta count.

Open the Excel spreadsheet “Air Particulate Filters Worksheet
ddMONyy.xIs” that you created when the samples were batched
(See Section 14.1 and Appendix B).

The results of the sample counts are listed in the 6™ column on the
sample report. The column is labeled “Beta (pCi).” There are
three results for each sample, one result for each of the three
counts. Calculate the average and standard deviation of the three
counts for each sample, and write the results of your calculations
on the Sample Report printout. For each sample, copy the
calculated average results for each sample to the column labeled
“‘ACTIVITY pico-Curies” on the spreadsheet. Copy the calculated
standard deviation for each sample to the column labeled “ERROR
+/— 1S” on the spreadsheet.

As you enter results into the Air Particulate Filter Gross Beta Data
spreadsheet, the spread sheet will calculate the sample activities
per unit volume and sample statistics (+ 2 sigma error) in pico-
Curie/m®. See Appendix B.

Measuremert Activity (pCi)

Sample Activity - TotalVolume (m°)
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1SigmaError(pCi) <2

2SigmaError (£2s) = 3
Total Volume(m®)

Where: SampleActivity = Calculated Activity in pCi/m?®
Measuremert Activity = Activity measured from the instrument in pCi.
+2SigmaError = * 2 Sigma Calculated Activity uncertainty

+1Sigma Error = * 1 Sigma Error from the instrument

Total Volume(m®) = Total Volume of sample in m®.

15.10 The post-analysis LCS beta count serves as ending QC for the batch.
The relative percent difference (RPD%) between the pre- and post-
analysis LCS beta counts must be less than 1%.

15.10.1 The LIMS calculates the relative percent difference between the
pre- and post-analysis LCS beta counts by the following
formula:

2 X (A - A
RPDY% = ( before after) % 100%

Abefore + Aafter
Where:  Aperore = Pre-Analysis LCS Beta Count

Aafer = Post-Analysis LCS Beta Count

15.11 Results will be reported to two decimal places.
15.12 Data will be entered into LIMS. See Appendix A.

16.0 Method Performance

16.1 Quality control acceptance criteria for this method were established by
a statistical analysis of 55 one-hour background counts and 231 one-
minute alpha and beta efficiency counts performed over a two-week
period from 07/09/2008 through 07/23/2008. Acceptance criteria shall
be recalculated annually in the same manner, from data collected
during the first quarter of the calendar year.

16.2 All demonstrations of capability (accuracy and precision) must be
determined at least annually or whenever there is a significant change
in background or instrument response or when a new operator begins
work.

16.3 Determination of Accuracy and Precision
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16.3.1 The accuracy of this method is evaluated as the difference
between the measured beta count activity of the standard and the
calculated decay-corrected activity of the standard (+/- % Error),
calculated as a percentage of the calculated decay-corrected
activity, as shown in Sections 15.2 and 15.8.

16.3.2 The precision of this method is evaluated as the relative percent
difference between the pre- and post-analysis LCS beta counts
(calculated by LIMS), as described in Sections 12.4 and 15.10.

16.4 Documentation of the initial DOC must be kept in the analyst’s training
file. Training files are kept by the section supervisor.

16.5 Continuing Demonstration of Capability

16.5.1 Once initial laboratory and analyst capability are verified and
established, a program of continued verification of data quality
must be maintained. This requires:

16.5.1.1 Ongoing analysis of LCS beta counts as described in
Section 12.

16.5.1.2 Regular calibration and maintenance of laboratory
instrumentation.

16.5.1.3 Maintenance of quality control records.
16.5.2 Annual performance of at least one of the following is required:

16.5.2.1 Performance of four consecutive of LCS beta counts with
acceptable recovery and precision, or

16.5.2.2 An initial DOC study.

17.0 Pollution Prevention

17.1 Pollution prevention encompasses any technique that reduces or
eliminates the quantity or toxicity of waste at the point of generation.
There is no waste associated with this method other than the samples
collected. See Section 21.0 of this SOP.

18.0 Data Assessment and Acceptance Criteria

18.1 All data collected in the XLB Quality Control procedure are reviewed by
the analyst to ensure that all acceptance criteria have been met. Refer
to Section 15 for acceptance criteria. Instrument printouts are initialed
and dated by the analyst, and kept in designated files in reverse
chronological order. Spreadsheets used for calculations are printed
out, initialed and dated, and kept in designated binders. LIMS entries
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are reviewed by the analyst for accuracy, and are reviewed by the
Manager.

19.0 Corrective Action for Out of Control Data

19.1 If the QC data is out of acceptance criteria, QC procedure will be
repeated once.

19.2 If the QC fails for a second time, the instrument must not be used until
diagnostics have been completed and the problem resolved. The
assistance of Canberra Tennelec System Service Engineer(s) shall be
utilized to determine the cause of out of control data.

20.0 Contingencies for Handling Unacceptable Data

20.1 Data will be considered unacceptable if the acceptance criteria for
Quality Control measures are not met. Continual or persistent QC
failures will result in the XLB counting system being unavailable for use
until the cause of the failures has been identified and corrected.

21.0 Waste Management

21.1 Samples with an exposure rate less than or equal to 200 yR/h, or that
upon analysis are shown to have activity equivalent to background or
control samples can be disposed of in the same manner as ordinary
waste. After a sample has been analyzed, if it is determined that the
total sample activity is lower than 200 pCi, the sample can be handled
and disposed of as non-radioactive material.

21.1.1 Solid samples and leftovers are put into a trash can that has been
lined with a plastic bag. If necessary, put the sample in a plastic
bag and then secure the bag before discarding.

21.2 Samples that are determined to have radioactive levels unsuitable for
regular disposal will be disposed in a safe way and by an NRC
approved method.

22.0 Data and Records Management

22.1 Procedures for data and records management must adhere to the
Quality Manual and subordinate documents covering record keeping
and the document control plan. Records documenting all laboratory
activities shall be retained permanently. All records shall be stored in
such a way as to be secure and accessible.

22.2 All data entries must be initialed and dated by the analyst.
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Certificates of analysis for standards used are kept in the designated
binder by the analyst.

A file with all Calibration and Quality Control data must be kept to
document the performance of the instrument. Also, all ongoing
maintenance and preventative maintenance must be documented in the
Maintenance log for the Canberra Tennelec instrument.

Permanent electronic records are stored on the LIMS Server.
Raw data for samples and quality controls are stored in binders.

Data generated during sample analysis must be reviewed by the
laboratory. When the data is approved as acceptable, the analysis data
must then be filed in the designated location. Data generated on the
nuclear power plants must be included in the laboratory’s report data
file for the respective power plant.

The analyst shall maintain performance records that define the quality
of the data that are generated.

23.0 Tables, Diagrams, Flowcharts, and Validation Data

23.1

Data is validated after it has been entered into the LIMS system.

24.0 References

24.1

24.2

S550 Eclipse LB User’'s Manual V3.1.2, 2004, Canberra Industries, Inc.,
800 Research Parkway, Meriden, CT, 06450

S550 Eclipse LB Technical Manual V3.1.2, 2004, Canberra Industries,
Inc., 800 Research Parkway, Meriden, CT, 06450
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Appendix A. Batching Samples into LIMS and Entering Data

Al1.0 Logging on to the System
Al.1 Click on Labworks icon on the desktop

Al.2 Enter user name and password.

" LABWORKS User Logon

' » Enter user information for
LABWORKS logon.
PerklnEl_rper'

User ID: |

Password: |

oK | Cancel

5.8.311 (3896:393588) \isvrlabsvcsilabworkses\LWEXES\SYSTEMSery

A2.0 QA/QC Batching for Gross Beta analysis

A2.1 Access QA Batching from QA/QC option of file menu.

%" LABWORKS FS Desktop - Ji Wiley
: File Login Results Reports | QAJQC §Search Maintenance Utiities Options Help
: =R B SetupDisplay SQC Charts
| Pabworks Today ™ R

; ' [Folder View *¢  EPA Control Charts .
I et ' M Ciday August 11,2006 Fefesh

A2.2 Click the second icon which is selecting batches by analysis.

*" LABWORKS QA Analysis Batching
File Filters Help

ISpecify new batches by analysis[
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A2.3 By default, the option Unbatched samples with selected analysis
pending is selected. Type GBETA test code in the blank field to
select GBETA analyses, then click OK.

*" PickQATests =13

Samphe selection options: oK J Cancel ]
(" Al samples with salectad analyses pending

(¢ Urbatched samples with selected analyses panding

Analyses availsble for batching:
Ankysis Cods Anatysis Name a

GBETACAL Calbr ation For Gross Beta countar
|acAL | Guif Coast Anabytical Labs

A2.4 If all samples are to be batched, click Ok to continue. If not, unclick
the arrow in the top cell next to Batch which will then remove the
check marks from all samples. Click the individual samples to put
check marks on the samples to be batched.

*" Batch Selections Q@@
:' Pending unbatched _ analysis complete Cancel
- Pending batched - Not ordered

Samp ID Location GBETA
¥ Batch
AJ22526 METOWAP ¥ Pending
AJ22528 ZACRYAP ¥ Pending
A123231 APFO1AP ¥ Pending
A)23233  |[APE30AP ¥ Pending
AJ23235 STIOEAP ¥ Pending
AJ23237 NEWLTAP ¥ Pending
123292 [METOWAP ¥ Pending
A123294 ZACRYAP ¥ Pending
A123495 STIOEAP ¥ Pending
AJ23497 NEWLTAP ¥ Pending
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A2.5 At the next screen, click Ok to accept the batch size and continue. By
default, LIMS is setup to have a maximum batch size of ten. If there
are more than ten samples, type the number of actual samples into
the cell under batch size to keep all samples together as a single
analytical batch.

&' Batch Size Specification

EEX
Cancel

Anl Code

Analysis Name

Number Samples

Batch size

GBETA

Gross Beta count - Air Particulates

10

10

A2.6 The Batch QA Sample Specification window will appear.

" Batch QA Sample Specification

EBX

Mumber of batches: 1 Samples in largest batch: 10 Cancel
Pending Batched Complete
Analysis GBETA o
Batch Name (GBETA-139527 _J
Batch Number 139527
QA Sample ID -
QA Group Added Mone -
QA Tests Added 0
Assigned Instr —
Assigned Analyst -
Sample #01 A122526
Sample #02 A122528
Sample #03 AJ23231
Sample #04 AJ23233
Sample #05 /123235
Sample #06 AJ23237
Sample #07 AJ23292
Sample #08 A123294
Sample #09 AJ23495
Sample #10 4123497
= v
Specify QAJQC batch name - Select QA sample and QA analyses to add
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A2.7 By right click on Batch Name, choose Clone GBETA-######.

" Batch QA Sample Specification FBEX
Cancel

Number of batches: 1 Samples in largest batch: 10

Pend Unbatched Pending Batched

Analysis GBETA | A
Batch Name A fa—

Batch Number ’_139527 Clone batch GBETA-139527 —J
QA Sample ID Assign instrument for batch GBETA-139527

A Group Added Mone Assign analyst for batch GBETA-139527

QA Tests Added ] Ligar instt L

Assigned Instr Clear analyst

Assigned Analyst Login special QA sample

Sample #01 AJ22526 |

A2.8 Right click on the empty cell designated Special Sample in the first
column, and choose Login special QA sample.

4" Batch QA Sample Specification Q@

MNumber of batches: 1 Samples in largest batch: 10 cancel
Pending Batched
Analysis GBETA GBETA 2
Batch Name (GBETA-139527 GBETA-1395274 __J
Batch Number 139527 139528
QA Sample ID -
QA Group Added MNone v |None -
QA Tests Added 11] 0
Assigned Instr ----
Assigned Analyst === ===
Sample #01 AJ22526 AJ22526
Sample #02 AJ22528 /122528
Sample #03 AJ23231 AJ23231
Sample #04 AJ23233 AJ23233
Sample #05 AJ23235 AJ23235
Sample #06 AJ23237 AJ23237
Sample #07 AJ23292 AJ23292
Sample #08 AJ23294 AJ23294
Sample #09 AJ23495 AJ23495
Sample #10 A123497 A123497
= v
Login special QA sample I
Left click on batch sample to select QA sample - Right click on QA sample to deselect
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A2.9 LABWORKS QA Batching screen will show up with available
Location codes. Highlight QAGBETA and click OK.

LABWORKS QA Batching

Location oK Cancel I

Available entries for QA sample login:

=

Location Description =
QABLANK Laboratory Blank -~
QACALVER Calibration Verification Data
QACAN Canister QC Sample
QACC Laboratory CCY
QAFID_BATE Shimadzu Dual FID
QAFID_HP2 HP 6890 Single FID
QAFID_HP3 HP 6890 Single FID
QAFID_HP4 HP 6390 Single FID
QAFID_HPS HP 6890 Single FID
QAFID_HP& HP 6390 Single FID
( ] QA for Gross Beta counter
QAGMNORM QA for Gamma Spec - NORM analysis

A2.10 The Batch QA Sample Specification window will reappear, and there
will be a LIMS Sample ID for the QA Sample in the “Special Sample”
cell. Write the “Special Sample” LIMS ID number on the air sample
data work sheet that you had previously printed out for this sample
batch (See Section 14.1 of this SOP).

A2.11 Right click on Special Sample on second batch column and repeat
steps A2.8 and A2.9 for the second column. Write the “Special
Sample” LIMS ID number from the second column on the air sample
data work sheet

A2.12 Right next to the field for “QA Tests Added,” click on number 4 in the

first batch.

%" Batch QA Sample Specification B@@
MNumber of batches: 1 Samples in largest batch: 10 oK Cancel
Pending Batched
Bpecial G Samp |

Analysis GBETA GBETA &=
Batch Name (GBETA-139527 GBETA-1395274
Batch Number 139527 139528
QA Sample ID AJ23851 AJ23852
QA Group Added #QGEETA - [#QGBETA -
QA Tests Added 4 4
Assigned Instr
Assigned Analyst - -
Sample #01 AJ22526 AJ22526
Sample #02 AJ22528 AJ22528
Sample #03 AJ23231 AJ23231
Sample #04 AJ23233 AJ23233
Sample #05 AJ23235 AJ23235
Sample #06 AJ23237 A)23237
Sample #07 AJ23292 A)23292
Sample #08 AJ23294 AJ23294
Sample #09 AJ23495 AJ23495
Sample #10 A123497 AJ23497
: v
Specify QA/QC batch name - Select QA sample and QA analyses to add
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A2.13 The “Analyses to Add” screen will appear.

“" Analyses to Add to Sample: GBETA AJ23851 X

Cancel

Special analyses for QA/QC sample:
¥{ GBETACAL - Calibration for Gross Beta counter
¥ L1GBETA - LCS Result for Gross Beta count - Air Pa
¥ L2GBETA - LCSD Result for Gross Beta count - Air P
¥ LPGBETA - LCSJLCSD Precision for Gross Beta count

A2.14 Uncheck the last 3 analyses and click OK.

*" Analyses to Add to Sample: GBETA AJ23851 X

oK | Cancel I

Special analyses for QA/QC sample:

¥ GBETACAL - Calibration for Gross Beta counter

| L1GBETA - LCS Result for Gross Beta count - Air Pa

| L2GBETA - LCSD Result for Gross Beta count - Air P

1 LPGBETA - LCSJLCSD Precision For Gross Beta count:

A2.15 Repeat Step A2.12 on the second batch. Uncheck the first analysis

and click OK.

oK I Cancel I

Special analyses for QA/QC sample:
| GBETACAL - Calibration for Gross Beta counter:

¥ L1GBETA - LCS Result for Gross Beta count - Air Pa
¥ L2GBETA - LCSD Result for Gross Beta count - &ir P

¥ LPGBETA - LCS/LCSD Precision For Gross Beta count
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A2.16 At the QA Batch Sample specification screen, select the instrument

on which the tests will be run by right-clicking next to the cell
Assigned Instrument. Click on Assign instrument for batch

GBETA-#####H#.

«" Batch QA Sample Specification

9[(=1[E3

Mumber of batches: 1 Samples in largest batch: 10 oK | Cancel |
Pending Batched

Beegal A Sarp |

Analysis GBETA GBETA =
Batch Name GBETA-139527 GBETA-1395274 _‘
Batch Number 139527 139528

QA Sample ID AJ23851 AJ23852

QA Group Added #QGBETA - |#QGEETA =

QA Tests Added 1 3

Assigned Instr — —

assigned Analyst e As@n instrument for batch GBETA-139527

Sample #01 A122526

Sample #02 4322528 [a1z2528 |

A2.17 Type Tennelec into the blank. Select Tennelec and click OK.

" LABWORKS Instrument Selection @

Instrument Selection oK I Gae) |
]TI

Instrument Code Instrument Name -~
HP_FID4 Hewlett Packard 6390 Single FID

HP_FIDS Hewlett Packard 6390 Single FID

HP1 Hewlett Packard 5890/5971

HP3 HP GCMS

HP4 HP GCMS

ICP Optima 3300DY ICP Spectrometer

LACHAT Quik Chem 8000 FIA Autoanalyzer

MAN_TECH Man-Tech Autotitrator System

MERCURY M7500 Mercury Analyzer

Orion9204 Specific Ion Meter, Madel 9204

PACKARD Packard 2900 TR

pH1 pH Meter, Model AP 61

pHZ2 pH Meter, Model AP 61 _J
pH3 pH Meter

pH4 pH Meter

PH4_BOD pH meter - BOD room

Spectronic Spectrophotometer, Model 21D

e E ¢ Beta counter

A2.18 Repeat Step A2.16 on the second batch.
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A2.19 After adding the Special Samples and selecting the Assigned
Instrument, the Batch QA Sample Specification screen will show all
the information. Click OK.

& Batch QA Sample Specification D@@

Mumber of batches: 1 Samples in largest batch: 10 oK Cancel
Pending Batched Complete
Becial @A Sar |
Analysis GBETA GBETA 1=
Batch Name GBETA-139527 GBETA-1395274 3E
Batch Number 139527 139528
QA Sample ID AJ23851 4123852
QA Group Added #QGBETA v |[#QGEETA v
QA Tests Added ik 3
Assigned Instr TENMELEC TENMNELEC
Assigned Analyst - -
Sample #01 AJ22526 2122526
Sample #02 AJ22528 2122528
Sample #03 AJ23231 A123231
Sample #04 AJ23233 AJ23233
Sample #05 AJ23235 AJ23235
Sample #06 AJ23237 AJ23237
Sample #07 AJ23292 A123292
Sample #08 AJ23294 4123294
Sample #09 AJ23495 4123495
Sample #10 AJ23497 A]23497
= v
Specify QAJQC batch name - Select QA sample and QA analyses to add

A2.18 The “Batch QA Sample Specification” window will appear. Click OK.

Batch QA Sample Specification @

1 ) 2 new QAJQC batches successfully created

A2.19 The program will return to the LABWORKS QA Analysis Batching
Screen.

[ =" LABWORKS QA Analysis Batching CEX

File Filters Help

el || 2|X| 2 [7®|%| SR @M

New batch by sample details:

Analyses toinclude:  Analyses from selected department

Selected samples: Mone selected  Selected analyses: Mone selected Analysis status to batch:
Unbatched pending: Yes
Batched pending: Mo
Completed: Mo
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Result data entry and linking QA Excel file.

A.3.1 To link the QA Excel spreadsheet to the new GBETACAL test code,
go to Results Entry.

“" LABWORKS ES Desktop - David Boucher

s|% Results Entry |
Labwo| @ Custody Tracking

@ Sample and Analysis validation

I:Eq Multicomponent Transfer

éﬁ Instrument Resulks Conversion
A MC Select

&% MC Select OLD

Fil=  Login | Results hReports QAIQC Search Maintenance  Utlities Options Help

<= Thursday, July 24, 2008

Refresh

A3.2 At the Results entry screen, choose the Batched Analyses under
QA/QC Batches folder under Search for samples by:, Check
GBETA under select one or more batched analyses:. Click Find

button.

" | ABWORKS Result Entry

File Help
i) ||:'|| &l @l | Available templates IRAD 'l
| Batched Analyses |
Search for samples by: X| Select one or more batched analyses:
""" (3 Sample s Check all |Analgsis Code |Analgsis Mamne | -
""" (3 Location ) E FWTTDS Final Weight, TDS
""" @ Deqsampld. i FWTTS Final weight, Tatal Solids
""" (0 sample Delivery Group 1] GEETA Gross Beta count - Air Particulates _I
----- [C0 Last selected samples = HARD Hardness
----- [ Cross Refgrence Search = HG245 Mercury by 245,1
""" [ External Files = HG7470 Mercury by 74706
""" (0 stepped Query = HG7471 Mercury in Sediment =
=[] QAQC Batches
{3 Batrhed Analyses ]
(2 Bakch Creation Dakes Find | Cancel |
(23 Bakch Mumbers
(3 Batch Mames Uncheck All [Sample I0_[Status | Location |pEQSAMPID | Submitted | Caller

----- (2 Analyses Awaiting Resulks
----- (23 analyses Awaiting Yalidation

Mo samples are currently selected
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A3.3 Check the batches for which you want to enter results. You can
identify the batch by the date in the “Date Created” column. There
will be two Batch Names for each set of samples — the original and
the cloned batch that you created (See Section A2.7 of this SOP).
Check both Batch Names and click View Selections.

=" | ABWORKS Result Entry
File Help

F | @ #Available templates 'h‘

I Batched Analyses

Search for samples by: x
[ Sample 1Ds Select one ar more batches: Reselect Batches
D Location "
(21 Degsampid Check all |Batch Mame |Number |Batched Analysis |Date Created =
[ Sample Delivery Group I GEETA-1579394 187940 | GEETA 07/16(2003 15: _ |
[ Last selected samples GEETA-157939 187939 | GEETA 07162008 15:
[ Crass Reference Search I GEETA-1575564 187599 | GEETA 07112008 11:
[ External Files I GEETA-157598 187595 | GEETA 07112008 11:
(3 stepped Query = GEETA-1874484 187447 |GEETA 07/10/2008 11:
=20 QA Batches | | v[]

5] Batched Analyses
(2 Batch Creation Dates Wiews Selections | | Cancel |
(23 Batch Numbers
(21 Batch Names
(2 Analyses Awaiting Resulks
(23 analyses Awaiting Yalidation

Uncheck All [Sample 10| Status [Lacation [cEgsamPiD | submitted [ callec

A3.4 List of samples will show up. Confirm that the sample numbers and
the “QAGBETA” sample numbers match the numbers on the Air
Particulate Filters Worksheet for the results you want to enter, then
click Enter Selection.

=" LABWORKS Result Entry

File Help
B & @ Available templates |RAD -
| Batched Analyses |

Search For samples by: ®
(1 Sample 10s Select one or more batches: Reselect Batches
(7 Location
[ peqgsampid Check all |Batch Mame |Number |Batched Analysis |Date Created | o
(23 Sample Delivery Group I GEETA-1579394 167940 GEETA 07/16)2008 15:18 ]
T Last selected samples [ Jeeera1amaas 167933 GEETA 07/16(2005 15:18
3 Cross Reference Search I GBETA-1875984 187599 GBETA 07/11/2008 11:32
T3 External Files I GBETA-137538 187593 GEETA 07/11/2008 11:32
D Stepped Query || GBETA-1574464 167447 GEETA 07/10/2005 11:18

-7 QBOC Batches I GEETA-167446 167445 | GEETA 07/10/2008 11:18 -

Yam |bakched A

(2] Batch Creation Dates View Selections | Enter Selection ‘ Cancel |

(2 Batch Mumbers
(2] Batch Names

3 Al wvaiting Result Uncheck Al |SamD|e jis] |Status |Locatinn |DEOSAMPID |Subm\tted
= n”al”ses nwaftf”g vel'sdu ts L1551z Pending METOWAR 05196RZ 07142008 13:14
nalyses Analling Taidation g ALISS14 Pending  ZACRYAP 08195R4 07/14/2008 13:14
E ALIS636 Pending | APFO1AP 6196wz 07/15/2008 11:24
v ALIS636 Pending  APE30AP 08196W4 07/15/2008 11:24
| AL15E37 Pending | STIOEAP 0819762 07/16/2008 11:50
Ef AL15833 Pending  MEWLTAP 0619764 07/16/2008 11:50
|+ AL1SE40 Pending | QAGEETA 07/16/2008 15:16
| AL15543 Pending  QAGEETA 07/16/2008 15:17
4 |

Mumber of samples Found: &
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A3.5 The Results Entry screen will appear. Right click on the cell for
GBETACAL to bring up the menu. Choose Detailed Edit.

& Result Entry:

Enter key action:

" None {* Right " Down Brint | Zave ‘ Cancel ‘

User Info Anl Code |GBETA GBETACAL |L1IGBETA LZGBETA |LPGBETA
Anl Mame  |Gross Beta count|Calibration For [LCS Result for {LCSD Resulk ALCS/LCSD Precision
Meth Ref  [DEQIMNRC DEGNR.C DEQNRC DEQ/NRC
Units pCifCu.M peifCu.M pCificu.M Yo
Def MDL 1.0E-02 1.0E-02 1.0E-02 1.0E-02

AL15512 result

deqsampid: 05196R2  |Result?

AL15514 result

deqgsampid: 08196R4  |ResultZ

AL15636 result

deqsampid: 05196W2  |Result?

AL15638 result

deqgsampid: 08196W4  |ResultZ

AL15837 result

deqsampid: 0819762 |Result?

AL15839 result

deqgsampid: 0819764 |ResultZ

AL15840 result -

deqgsampid: Resultz Ie

AL15849 result Standard results

degsampid: Resultz

Analysis comments
Left click result cell ko enter data, headers ko display use

Loadview object For analysis (GEETACAL)

A3.6 Type the Start and End dates and times in the appropriate fields, and
make sure analyst initials are correct. Also, type the start date into
the field labeled “Result.” When all fields are correct, click “Save.”

%" Results Entry Sample: AL15840 Analysis: GBETACAL Calibration for Gross Beta counter

Sample ID: AL15840 Location: QAGBETA
Location Description: G For Gross Beta counter
Method reference:
Units:
DEQSAMPID
REGION
Current objects: 0
VYalidated: Mo

Standard results
History

Analysis Comment
Analysis GBETACAL Calibration for Gross Beta counter

Result |7j23j2008] Qualifier Sample Comments
Secondary result
ML

Analysis Objects

Analysis data:
Due date  07/16/2008 23:59

Start date Fiz3fzons
Skart time | 15:06

End date |7j24z008 . _
Endtime [ne.0g E “
analyst initials  |oLR

Cancel
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A3.7 At the resulting screen, right click on the cell for GBETACAL to bring
up the menu. Choose Load\View analysis objects.

A3.8

Select the \\Labshares\Radfiles\ network drive from the “Drives:’

Enter key action:

" Mone {* Right " Down Print ‘ 2ave ‘ Cancel

User Info anl Code |GBETA GBETACAL |L1GBETA |L2GBETA |LPGBETA
Anl Mame  |Gross Beta counCalibration For |LCS Result |LCSD Resulk [LES/LCSD Precision
Meth Ref  |DEQJMRC DEQJMRC |DEQIMNRC  [DEQNRC
Units pCifCu. M pCifCuM  |[pCifCu %
Def MOL  [1.0E-02 1.0E-02 1.0E-02 1.0E-02

AL15512 result

deqsarnpid: 03196R2 Resultz

AL15514 result

deqgsampid; 05196R4 Resultz

AL15636 result

deqsarpid: 03196'W2 Resultz

AL15638 result

deqgsampid: 05196%4 Resultz

AL15837 result

deqgsampid: 0819762 Result2

AL15839 result

deqsampid: 0819764 Resultz

AL15840 result 7;"23;"2003

deqgsampid: Result? Detailed edit

AL15849 result Standard results

deqsampid: Resultz

Left click result cell to enter data, headers to display user, best, or <

Analysis comments

pull-down menu and select the folder “Alpha-Beta.” Select the
subfolder for the current year.

& Data Objects Sample: AL15840 Analysis: GBETACAL

% Load object from file

File: Mame:

Open ‘ [Mowve ‘ Copy ‘

|q :halpha-betal2008%ab_ges_2008_data.xls

Object file bype:

Directories:

q:iAlpha-Betal 2008

Hait
3 alpha-Beta

(L] Alpha Beta 2008 Data

Drives:

|**

| =2 q: [ViLabsharesiRadfiles]

™ Previously stored objects Sample: AL15840  Analysis: GEETACAL



file://Labshares/Radfiles/
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A3.9 Choose the current Alpha/Beta Quality Control Spreadsheet (See
Section 15.2) and click Link.

" Data Objects Sample: AL15840 Analysis: GBETACAL

+ Load object Fram File Open ‘ Move ‘ Copt ‘ Link. ‘ Close ‘
File: Mame: Directories:
|q:'l,alpha-beta'l,ZDDS'l,ab_qcs_ZDDB_data.xls g:\Alpha-Betalzo0s
[So
005 Data,xls
L stz =9 Alpha-Beta

[_Jalpha Beta 2008 Data
Cbject file type: Drives:
|*-* | 2'q: [{iLabshares\Radfiles] j

" Previously stored objects Sample: AL1S5540 Analysis: GEETACAL ‘ ‘

A3.10 The “Description for Analysis Object” box appears. Click Ok to accept
the file description.

Description for. Analysis @bject. Sample: AJ23851 Analysis: GBETACAL
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A3.11 Once file has been linked, the name will appear in the “Previously
stored objects” box. Click Close to finish. The Results Entry screen
will reappear.

%" Data Objects Sample: AL15840 Analysis: GBETACAL

File: Marme:

" Load object from file

| | | |_= |

Directories:
q:\8lpha-Beta\ 2008

Hait
3 alpha-Beta

(L] Alpha Beta 2008 Data

Object file bype:

Drives:

| =2 q: [ViLabsharesiRadfiles] J

f* Previously stored objects Sample: AL15840 Analysis: GBETACAL ‘ ‘

qiialpha-betal 2008 ab_qcs_2008_data,xls --- QALPHA-BETAVZ008\AB_QCS_2008_DATA.XLS

A3.12 Type in the results for LIGBETA and L2GBETA. L1GBETA is the
average value of the Beta activity (pCi) for the pre-analysis LCS beta
counts. L2GBETA is the average value of the Beta activity (pCi) for
the post-analysis LCS beta counts. LPGBETA is calculated
automatically by the LIMS when the other two values are entered.

=" Result Entry:

Enter key action:

" Mone f* Right " Down Brint ‘ Jave ‘ Cancel ‘

User Infa Anl Code |GBETA GBETACAL L1GBETA L2GBETA LPGBETA
Anl Nare  |Gross Beta co|Calibration For GrdLCS Resulk For qLCSD Resulk Far GHLCS/LCSD Precision
Meth Ref  [DEQIMRC DEQINRE DEGJNRC DEQINRC
Units pCifiCu.M pCifiCu. M pCifiCu.M )
Def MOL  |1.0E-02 1.0E-02 1.0E-02 1.0E-02

AL15512 result

deqsarpid: 05196R2 Resultz

AL15514 result

deqsampid: 05196R 4 Resulkz

AL15636 result

degsampid: 05196W2 Resultz

AL15638 result

deqsampid: 051964 Resulkz

AL15837 result

deqsampid: 05197G2 Resulkz

AL15839 result

degsampid: 05819754 Result2

AL15840 result

deqgsampid: Resultz

AL15849 result

degsampid: Resulkz

Left click result cell to enter data, headers to display user, test, or sample info Right click For contesxt menu
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A3.13 Enter the calculated sample results from the sixth and seventh
columns of the Air Particulate Filter Gross Beta Data Sheet into the
LIMS column labeled GBETA. There are two results for each sample.
The first result is the “Activity in picoCuries/m®.” The second result
(result2) is the “Error +/- 2S”. Note: The LIMS sample numbers may
not be listed in the same order as they appear on the Air
Particulate Filter Gross Beta Data Sheet. Check and compare the
order of the LIMS sample numbers before entering data.

A3.14 After all the results have been entered, check to ensure that the data
has been entered correctly, then click Print and click Save.

" Result Entry:

Enker key action:

" MNone {+ Right ™ Down Brint ‘ Jave | Cancel ‘

User Info &nl Code | GBETA GBETACAL L1GBETA L2GBETA LPGBETA
Anl Name | Gross Beta cou|Calibration For GrdLCS Result For JLCSD Result For Gr{LCS/LCSD Precisior
Meth Ref  |DEQIMRC DEQ/NRC DEQ{NR.C DEQ/NRC
Units pCifCu.M pCificu.M pCifiCu.M Yo
Def MDL  |1.0E-02 1.0E-02 1.0E-02 1.0E-02

AL15512 result 1.39E-02

deqgsampid: 05196R.2 Resultz  |+/- 1.45E-03

AL15514 result 1.45E-02

deqsampid: 05196R4 Result?z  |+/- 6.50E-04

AL15636 result 1.64E-02

deqgsarmpid: 05196W2 Resultz  |+)- 5.79E-04

AL15638 result 1.64E-D2

deqsampid; 051964 Result?z  |+/- 1.31E-03

AL15837 result 2.13E-02

degsampid: 08197G2 Resultz  |+/- 1.40E-03

AL15839 result 1.41E-02

deqsampid; 05197G4 Resulkz  |4)- 2. 19E-03

AL15840 result

degsampid: Resultz ]

AL15849 result

deqgsampid: Resultz

Left click result cell ko enter data, headers ko display user, test, or sample info Right click far context menu

A3.15 The abbreviated LABWORKS Result Entry screen appears and the
data has been saved in LIMS.

*" LABWORKS Result Entry
File Help

5|_]'&a @Im] Available templates [ERINNNIEEEEN - |

Mumber of selected samples: 12

N\
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A3.16 Click on the file menu for further options. If you need to enter
results for other samples, select “Reselect samples” to return to

the full Results Entry menu as shown in Section A3.2. If you are
finished, select “Exit.”

*" LABWORKS Result Entry

Reselzct samples Available Femplates -

Edit results for selected samples
Import instrument results

Z

A3.17 The program will return to the LABWORKS ES Desktop window.
Close the window and exit LABWORKS

" LABWORKS ES Desktop - David Boucher,

File Login Results Reports QAMQC Search  Maintenance  Ukilities  Options  Help

= Iﬁ @
Labworks Today

Folder View e —,_.,.ii.:‘-;:;':_‘"_.Tuesday, July 22, 2008 Refresh
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Appendix B - Air Particulate Filter Gross Beta Data Sheet
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Appendix C — Alpha / Beta Quality Control Worksheet

CANEERRA / TENNELEC S5E ALFHA/BETA COUNTING SY3TEM CUALITY CONTEOL DATA

T3ING AMALYTICS C3-137 AIR PARTICULATE FILTER FPLANTHETTE STDn SES Tig54-1
STANDARD CALIEREATICH DATE: 08/15/08 STANDAFD RCTIVITY (DFM) . 20,288

CHI-SQUARE VALUE MUST BE LESS THAN 27.6
FERCENT ERROE CALCULATION: [ (EMPERIMENTAL - STANDAED) /STAMDARD] X 101

Date Day of a*’ Bxga B~ Brga | Chi-Sauaz= B- B count +f-
2008 Week cpm cpm Value= % Err. Activity % Error
gz-Jan | FRI. 0.  cpm . cpm o . B.671
05-Jan  MOW. 0. crm . cpm o . B.670
07-Jan  WED. O, cpm . Cpm o . B.668
08-Jan  FRI. 1. Cpm . oI o . B,667
1z-Jan  MOW. 0. cpm . cpm . . B.666
14-Jan  WED. 0. crm . opm _ . 8,665
16-Jan  FRI. Q. cpm , cpm . . B.662
19-Jan  MON. ML Eing Day B,662
21-Jan  WED. 10, crm . cpm o . B.661
23-Jan  FRI. 1. cpm . opm o . B.660
26-Jan  MON. 0, cpm . opm . . B,658
28-Jan  WED. A0, cpm . cpm _ . B,657
30-Jan  FRI. 1. crm . cpm o . B,656
02-Feb  MON. 0. cpm . opm o . B.654
04-Feb  WED. 0., cpm . oI o . B,652
05-Febh  FRI. 1. cpm . cpm o . B, 652
09-Febh  MON. 0. cpm . opm o . B,650
11-Feb  WED. 0. cpm . Cpm . . B, 648
13-Feb  FRI. 10, cpm . Cpm _ . B, 648
15-Febh  MOW. 1. cpm . cpm o . B, 647
18-Feb  WED. 1. cpm . opm o . B, 645
20-Feb  FRI. 1. cpm . opm o . B, 644
23-Febh  MOW. 0, cpm . Cpm o . B, 642
25-Pebh  WED. 1. crm . cpm o . B.642
27-Feb  FRI. 1. cpm . Cpm o . B.641
02-Mar  MON. 0, cpm . opm o . B.638
04-Mar WED. 0, cpm . Cpm . . B, 628
06-Mar  PRI. 0. crm . opm _ . 8,637
08-Mar  MOW. 0. cpm . Cpm o . B.615
11-Mar WED. 0. Cpm . oI . . B,634
1i-Mar  FRI. 0. cEm A pm : . 8,633
16-Mar  MOW. 0. cpm . opm o . B.621
18-Mar  WED. 0. cpm . Cpm . . B.630
20-Mar  FRI. 10, cpm . Cpm _ . B,629
23-Mar  MOW. 0. crm . cpm o . B,627
25-Mar  WED. 0. cpm . opm o . B.626
27-Mar  FRI. 0. cpm . oI o . B, 625

20-Mar MoW. 0.  opm s Cpm s s 8,624
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Appendix D — Alpha / Beta Quality Control Data Spreadsheet
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Appendix E — Reports

Background Report
Batch ID: AB BKG - 2008072307348 Count Date: TI23/2008 T:3E:404M
Group: c Coumnt Minutes: G0.00
Device: XLB Count Mode: Simultansous
Batch Key: 21 Operating Volts: 1380
Selected 1/8" Stainless Steel
Background {cpm)
Alpha Rate: 0.66 £ 0.08 Beta Rate: 198 £ 025
Sample ID Alpha Unc Beta Unc Guard
{cpm) [cpm) {cpm)
20030723072840-C50 0.63 0.10 230 0.20 209.73
20080723082841-CE0 057 0.1 2.05 018 21143
20080723003851-C80 0.63 0.10 1.63 016 21103
20080723103851-C80 0.70 0.11 2.00 0.18 209.92
20080723113851-C80 0.73 0.11 1.B0 017 206.32
Guard Avg Rate: 209.59
Reviewed by:
Page1of 1 Print Date 7I23r2008

ChProgram FllesiTerneles SystemsiEclipseibackground repor.npt Print Time 32:35PM
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Batch ID: ALPHA EFFICIEMCY - 200807230726 Count Date: T/23/2008 12:38:58F
Group: A Count Minutes: 1.00
Device: XLB Count Mode: Simultansous
Batch Key: @2 Operating Volts: 1380
Selected Geometry:  1/8" Stainless Steel
Selected Standard: 11880
Alpha Background {cpm) 0.66 + 0.08 Average Alpha Efficiency (%) 2114 £ 036
Average Alpha Spillover [%): 2550 + 0.52
Sample 1D Alpha Source {dpm) Alpha Unec Alpha Spillover Unec
ncpm Decay Corrected 5] (]
2008072307 3648-A48 7.071.34 22,888.80 30.88 D.48 25.85 D.68
2008072312401 1-A48 7.118.34 22.858.60 31.08 D.48 26.20 D.68
2008072312412 1-A48 7.250.34 22,888.80 31.88 D.48 26.58 D.68
2008072312422 1-A48 7.025.34 22,888.80 30.88 D.48 2484 D.88
2008072312432 1-A48 T.157.34 22,888.80 .25 D.48 25.80 D.&7
2008072312443 1-A48 7.003.34 22,888.80 30.58 D.48 25.85 D.68
2008072312453 1-A48 T.154.34 22.858.60 .24 D.48 26.43 D.68
2008072312483 1-A48 7.243.34 22,888.80 es D.48 2572 D.&7
2008072312473 1-A48 7.110.34 22,888.80 305 D.48 25.88 D.68
2008072312484 1-A48 7.100.34 22,888.80 3o D.48 24.87 D.88
2008072312484 1-448 7.055.34 22,888.80 30.81 D.48 26.85 (]
2008072312504 1-A48 T.083.34 22.888.68 3028 D.48 25.45 D.&7
20080723125151-A48 7.038.34 22,888.80 30.74 D.48 25.23 D.&7
200807T23125251-A48 T.125.34 22,888.80 iz D.48 25.43 D.&7
20080723125351-A48 7.283.34 22,888.80 gz D.48 25.20 D.88
20080723125501-A48 T.104.34 22,888.80 3oz D.48 24.80 D.88
200807231 256801-A48 7.240.34 22.858.60 ez D.48 24.33 D85
2008072312570 1-A48 T.181.34 22,888.80 3140 D.48 479 D.88
20080723125801-A48 7.258.34 22,888.80 .70 D.48 25.27 D.88
2008072312591 1-A48 7.130.34 22,888.80 314 D.48 24.57 D.88
2008072313001 1-A48 7.023.34 22,888.80 30.87 D.48 25.04 D.68
Reviewed by:
Page1ofi Print Date 7I23r2008
CoProgram FlesiTenneles Systems Eclpseieficiency report mpt Print Time 131 50PM
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Beta Efficiency Report
Batch ID: BETA EFFICIEMCY - 200807230737 Count Date: Ti23/2008 1:0Z:13PM
Group: B Count Minutes: 1.00
Device: XLB Count Mode: Simultansous
Batch Key: 23 Operating Volts: 1380
Selected Geometry:  1/8" Stainless Steel
Selected Standard:  CS5137_73854-85
Beta Background {cpm): 1.6 + 025 Average Beta Efficiency (%): 4581 + 038
Average Beta Spillover (%): 008 + 0.03
Sample 1D Beta Source {dpm) Beta Unec Eeta Spillover nc
[nepm) Decay Corrected 5] (]
2008072307 3T00-B48 8,270.04 19,448.00 47.86 D0.50 001 p.oz
200807Z3130231-B48 8,035.04 19,440.00 46,48 D.48 0,06 D.03
2008072313033 1-B48 8,102.04 19,448.00 46.80 D0.50 o.oe D.03
2008072313042 1-848 8,188.04 19,448.00 47.14 D0.50 001 p.oz
2008072313054 1-848 8,025.04 19,448.00 46.40 D.48 0.1 D.04
2008072313084 1-848 8,006.04 19,448.00 46.21 D.48 0.0B D.03
200807Z3130741-B48 8,172.04 19,440.00 4718 0.50 004 p.oz
20080723130851-848 8,100.04 19,448.00 46.79 D0.50 0.1 D.04
20080723130851-848 8,108.04 19,448.00 46.84 D0.50 o.oe D.03
20080723131051-848 8,023.04 19,448.00 46.28 D.48 0.0B D.03
20080723131151-848 8,088.04 19,448.00 46.82 D0.50 0.7 D.03
200807Z3131301-B48 0,188.04 18,448.00 47.14 0.50 006 D.03
20080723131401-B48 8,107.04 19,448.00 46.83 D0.50 0.06 D.03
20080723131501-B48 8,030.04 19,448.00 4642 D.48 0.0B D.03
20080723131611-B48 8,182.04 19,448.00 4726 D0.50 0.0B D.03
20080723131711-848 8,081.04 19,448.00 46.74 D0.50 0.06 D.03
200807Z3131811-B48 0,222.04 1944800 47.42 0.50 005 p.oz
20080723131821-848 8,102.04 19,448.00 46.80 D0.50 0.06 D.03
20080723132021-848 8,037.04 19,448.00 46.47 D.48 0.06 D.03
20080723132121-848 8,018.04 19,448.00 46.28 D.48 0.06 D.03
20080723132221-848 8,138.04 19,448.00 4687 D0.50 0.03 p.oz
Reviewed by:
Page1ofi Print Date 7I23r2008

CoProgram FlesiTenneles Syvstems i Ecilpssiefoiency reportpt Print Time :30:43PM
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Batch 1D: Laboratory Control Standard - 200807231343 Count Date: TI2312008 1:43:28PM

Group: B Count Minutes: 3.00

Device: XLB Count Mode: Simultanecus

Batch Key: o4 Operating Volts: 1380

Selected 1/8" Stainless Steel

Background (cpm) Efficiency (%)
Alpha Rate: oG8 + 0.06 Alpha: 31.14 + 0.38
Beta Rate: 196 = D25 Beta: 48.81 £ 0.38
Sample ID Sample Type Alpha Unc Alpha MDA Beta Unc Beta MDA
(pCi) (pCi) Ci (pCi)
20080723134328-B49 Unknown 7.25 1.89 354 E777.84 8801 344
20080723134858-849 Unknown 532 1.74 354 E75223 8860 344
20080723134858-849 Unknown 8.21 21 354 ETTE085 88.80 344
00807 X3135308-B49 Unknown 7.73 2.05 354 Ey7BS0 881 144
200807 23135808-849 Unknown 12.07 251 354 ETE435 8806 344
200807 23135808-849 Unknown 13.51 2.85 354 BEGB3.25 88.20 344
20080723140218-B49 Unknown 888 2.1d 354 BET3.37 8804 344
20080723140518-B49 Unknown 5.80 1.81 354 BG64183 8777 344
200807231408 28-B49 Unknown 5.80 1.8 354 BGEE.SG 8814 44
20080723141128-B49 Unknown 5.80 1.81 354 ET4650 8864 344
20080723141428-B49 Unknown 8.21 21 354 E7153% 88.30 344
200807 X3141738-B49 Unknown 1207 251 354 BEEDE 52 8914 144
200807 23142038-B49 Unknown 484 1.87 354 BG2483 8763 344
20080723142338-B49 Unknown 7.73 2.05 354 BGER.A4 8801 344
200807 23142848-B49 Unknown 10,14 232 354 BEGD4.08 8746 344
20080723142845-849 Unknown 12.55 2 56 354 ETB4.84 8905 344
20080723143248-B49 Unknown 12.07 2.51 354 BE1547 8922 44
20080723143558-849 Unknown 8.21 21 354 E774.08 8847 344
20080723143858-B49 Unknown 7.25 1.89 354 ETET.73 8874 344
00807 XI144158-B49 Unknown 7.73 2.05 354 ETB3.34 8903 144
Reviewed by:
Page1ofi Print Dake TIZ3r2008

CAProgram FllesiTenneles Systems Eclipssampie rapar.rpt

Print Time 3:01:00PM



Sample Report

Gross Beta Analysis
SOP_1259 r12
September 8, 2009
Page 52 of 65

Batch ID: Air Filters - 200807150858 Count Date: TIM82008 2:52:434M
Group: G Count Minutes: 50.00
Device: ¥LB Count Mode: Simultaneous
Batch Key: T8 Operating Volts: 1380
Selected 1/8" Stainless Steel
Background (cpm) Efficiency (%)
Alpha Rate: pE2 & 012 Alpha: *
Beta Rate: 1.87 £ 0413 Beta: +
Sample Type Alpha Unc Alpha MDA Beta nc  Beta MDA
{pCi) [pCi {pCi) i
Unknown .55 0.27 066 718 0.44
Unknown 0.52 0.27 066 758 0.45
Unknown 0.73 0.23 066 785 0.48
Unknown 0.41 0.2d 066 758 0.45
Unknown 0.7@ 0.23 066 782 0.45
Unknown 0.78 0.23 066 | 0.44
Unknown 1.25 0.30 066 17.54 0.85
Unknown 1.11 0.30 066 17.52 0.85
164104-G3 Unknown 1.14 0.30 066 17.33 0.3
173104-G8 Unknown 0.87 0.23 066 1252 0.548
82114-G8 Unknown 0.78 0.23 066 13.43 0.57
191124-G8 Unknown 0.84 0.29 066 1285 0.57
Reviewed by:
Page 1of 1 Print Diate
CAProgram Flles\Tennelec Systems Eclipseisample repart.npt Print Time 133 57PN
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Appendix F — Control Charts and QC Profiles

F1.0 Control Charts

F1.1 Control charts for alpha and beta background counts and efficiency
counts shall be generated monthly. Printed copies of the charts shall be
kept in the same folder as the Background and Efficiency Report
printouts.

F1.2 To generate a control chart, first click on the “QC” icon on the
Eclipse LB Tool bar. The “QC” icon has a picture of a graph, and is
located immediately to the left of the “Go” Icon.

A== S I

F1.3 The “QC Chart” menu will appear. Select “Create a QC Chart” and
click the “OK” button.

QC Chart x|

{ Create a OC Chart
" Create/Edit a OC Prafile

r

(] | Cancel |

F1.4 The “Create a QC Chart” menu will appear. Select a date range for
the chart. In the “Select a QC Profile” panel on the right, select one
or more parameters.

Create a QC Chart El
Dizplay Select a QC Profile:
" All Data Points for Chart TH-230 Efficiehcy
CS-137 Efficiency
{* Date Range for Chart Alpha Background

. 2/ /2008 Beta Eackground
Tom: i
Tg | 7/23/2008 -

[ Print Chart Automatically

Create/Edit a GIC Profile Chaw Chart | Exit
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F1.5 A QC chart will appear for the date range and parameter you

F1.6

F1.7

selected. Click the “Print” button to print the control cha

QC Chart

rt.
L3

Unitz = % Efficiency Individuals

TH-230 Efficiency

]‘I il ;IIn"l !l

il il
I 'w : w' i ‘uﬂw 11;

|1| IL' l il

30.941 1
1'1' A "I Y I| i s
29818 — — — — — _—— — — — — — — — — — -l
1 I 1 i I 1 I 1 1 1
0708 0710 0714 0716 0718 0721 0722 07-23 0725 07-28
2008 2008 2008 2008 2008 2008 2008 2008 2008 2008
Profile §ettings
Data Paint: |0 Walue: |0
UCL&LCL= 3 sigma Sample Driven Test Active
1 Sigma - 0,374 Comment |
ez £ Print | Back | | Exit |

If you selected more than one parameter on the Create

aQC

Chart” menu (Section F1.3), click the “Next” button to see the next

chart.

Generate and print a control chart for each of the four QC
Parameters: Th-230 Efficiency (alpha efficiency), Cs-137 Efficiency

(beta efficiency), Alpha Background, and Beta Background.

and date and store the charts in the designated folder.

QC Chart

Initial

X

Units = % Efficiency

CS-137 Efficiency

] :
|
- .; ||” 1.. Jlrll |‘l |1"|| “ﬁ \“;' 14 r||;|. T o M llll' "

ll"’ll 'l” |'|“'] lrw | ‘|[‘|

!

Individuals

$HsHHRE —Y— Y — — — — — — — — — — —-L0L
{ | { | { { { { | |
0709 o710 0714 0715 0718 07-21 0722 07-23 07-25 07-28
2008 2008 2008 2008 2008 2008 2008 2008 2008 2008
Profile Settings
Data Point: |0 Walue: |0
UCL&LCL= 3 sigma Sample Driven Test Active
1 Sigma - 0493 Camment |
Mean = 46.558 Fin | Back | | B |

L
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F1.8 Example of Alpha Background control chart.

QC Chart X

Uitz = CPM A'phEl BEleg round Individuals

A L /‘\f\/\'\ %
V“\/WW \/\/W‘“ v

- —— — — — — — — — L
t t t t t t t t t t
07-03 0710 0714 0715 0717 07241 0722 0723 07-25 0728
2008 2008 2008 200% 2008 2008 2008 2008 2008 2008
Profile Settings
Data Paint |0 wWalue: |0
UCL&LCL = 3 sigma Sample Driven Test Active
1 Sigma = 0,121 Comment. |
Megn= W50 Print | Back | Exit

F1.9 Example of Beta Background control chart.

OC Chart X

Units = CPM Beta Background Individuals

im0 — — — — — —
t t t t t t t t t t

0703 0710 0714 0715 0717 0721 07-22 0723 07-25 07-28

2008 2008 2008 2008 2008 2008 2008 2008 2008 2008
Profile Settings .

Data Poirt: |7 Yalue: |9
UCL&LCL= 3 sigma Sample Driven Test Active
1 Sigma = 0,180 Cemment: |

Mean = 1.870 Print | Back | Esit
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F2.0 QC Profiles

F2.1 The Eclipse LB software uses QC Profiles to determine and store
Quality Control limits. Quality control limits are redetermined by
selecting a new date range for the Sample-Driven test. To edit a
QC Prdfile, first click on the “QC” icon on the Eclipse LB Tool bar.
The “QC Chart” menu will appear. Select “Create/Edit a QC
Profile” and click the “OK” button.

OC Chart [X]

(" Create a QC Chart
{* Create/Edit a AC Prafile

[v List active profiles only

] | Cancel |

F2.2 The QC Profile menu will appear.

QC Profile X
[Crata Parameters Chart Parameters

OC Prafile Mame: ™ Activate Trend Test

Length: 3to 20 pts.

I Activate Fun Test

Device: Length: Jto 20 phe.
[sLE |

Upper & Lower 1-3
P, 3 .
[ata Channel/Count Mode Cantrol Limits: F1gma

" Alpha Data in Alpha Orly

W Iz Active

+ Sample Driven Test
(v Alpha Data in Simultaneous
o Start 792008 -
" Beta Data in Simultaneous
" Alpha Data in Alpha then Beta End: FE32008 -

" Beta Data in Alpha then Beta
™ User Driven Test
[ata Type

. |30.34056
" Background Mzan
(v Efficiency Sigma: 0.374252

Standard: |17889 - " Boundary Test
Upper 2
Geomety: |1/8" Stairless Steel | i %

gis %
1=t Save As Print Ok, Cancel
| | | | |
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F2.3 Select the Profile that you wish to edit from the pull down menu.

QC Profile x]
D ata Parameters Chart Parameters
(C Prafile Name: [ Activate Trend Test
|TH'230 Efficiency ﬂ Length: I— 3 to 20 pts.

30 E flicienc

[C5-137 Efficiency [~ Activate Run Test
Alpha Background
Beta Background Length: 3o 20 pts,
LB
ﬂ Upper & Lower 1-3
Control Limits: igrna

Data Channel/Count Mode

" &lpha Diata in dlpha Only & Sample Driven Test

* Alpha Data in Simultaneous St 7/ 0

" Beta Data in Simultaneous

" Alpha Data in &lpha then Beta End: F/2352008 -

" Beta Data in Alpha then Beta
" User Driven Test
Data Type

. |30.94058
™~ Background Mean:
% Efficiency Sigma:  |0.374252

Standard: | 11833 - & By Test
U ppeer 5
Geometry: |1.:’8" Stainless Stesl ﬂ Ll:ilnpwit: %
Lawer
Lirnit: %

MNew | | Save &g | Print | Ok | Caticel

F2.4 The Data Parameters (left panel) shall be set according to the
following table:

QC Profile Data Parameters
QC Profile Name: |Data Channel/Count Mode: Data Type:
Th-230 Efficiency | Alpha Data in Simultaneous Efficiency

Cs-137 Efficiency | Beta Data in Simultaneous Efficiency
Alpha Background | Alpha Data in Simultaneous Background
Beta Background Beta Data in Simultaneous Background

F2.5 Setthe new date range for the Sample Driven test using the pull-
down menus for the start and end dates. After you select a new
date range, the mean and sigma values for the control limits will
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not change automatically. In order to reset the control limits to the
new range, do the following:

F2.5.1 Click to change the Data Channel/Count Mode in the left
panel to one of the alternate options. This will clear out the
old control limits.

F2.5.2 Click again to change the Data Channel/Count Mode back to
the correct mode as shown in the table above. Be sure all of
the Data Parameters have been returned to the correct
settings. This will reset the control limits to the new date
range.

The upper and lower control limits shall be set to 3-sigma.

Click the “Save” button to save the new settings, then click the “OK”
button to exit.
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Appendix G — How to extract data from Eclipse to an Excel Spreadsheet

G1.0

G2.0

G3.0

G4.0

G5.0

G6.0

G7.0

G8.0

G9.0

Click on the “Recall Batch” icon on the Eclipse task bar. The iconis a
picture of an open folder, and is the first icon on the left side of the task
bar.

A list of previously run batches will appear. The batches you will need to
extract are the Beta Efficiency , the Laboratory Control Standard, and Air
Filters. You can only extract one batch at a time, so you will have to
choose one to extract, then go back and extract the other.

Select the batch that you want to extract and click OK. Data from the
selected batch will appear on the screen.

Click “File” on the menu bar, and select “Print Preview” from the pop-up
menu.

A list of Report Templates will appear. Report Templates are files with the
extension “*rpt.” (NOTE: If the batch selected is same as the most recent
batch previously displayed, the Eclipse program automatically uses the
report template previously used and goes directly from Step G3.0 to step
G8.0.)

The following report template types are used:

G6.1 Background Report (Used for background counts)

G6.2 Efficiency Report (Used for efficiency counts)

G6.3 Sample Report (Used for Air Filter samples and Laboratory Control
Samples)

Select the report template that corresponds to the type of sample batch

that you are opening, and click Open to open the Eclipse Report Server.

The Eclipse Report Server will open to display a *.pdf file of the selected
batch in the center of the screen. NOTE: The report server sometimes
does not display, but instead appears as an orange rectangle at the
bottom of the display screen. If this happen, click on the orange rectangle
to display the *.pdf file in the center of the screen.

In the task bar of the Eclipse Report Server, click on the “Export Report”
icon. This is the third icon from the left, with a picture of an open envelope
with an arrow pointing into it.

G10.0 The “Export” window will appear, with pull-down menus labeled “Format”

and “Destination.”
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G11.0 For “Format”, select “MS Excel 97-2000 (data only).” For “Destination”,
select “Disk File.” Click “OK.”

G12.0 The “Excel Format Options” window will appear. Don’t change any of the
format options, just click “OK” to continue.

G12.1 The “Excel Format Options” window for the “MS Excel 97-2000
(data only)” format always opens with the following settings. These
are the default settings. Don’t change them.

Gl2.1.1 Column Width (in points) = 36.0
G12.1.2 Export Page Header and Footer (box checked)
G12.1.3 Simplify Page Footers (box checked)

G13.0 After you click “OK”, the “Select Export File “ window will appear with a
default name for saving the file.

G14.0 In order to uniquely identify the file, it is necessary to modify the default
name before saving the file.

G15.0 The default name for saving the export file is the same as the name of the
report template used.

G16.0 In the header of the *.pdf report file, there is a number with the label
“Batch Key.” The batch key is a unique sequential number that is
assigned to each run by the Eclipse software. Append that number on the
end of the default name for the export file, as described below

G17.0 For example:

G17.1 The default name for an efficiency report is “Efficiency Report.” To
save an efficiency report that had a batch key number of 221, you
would change the file name to “Efficiency Report 221.”

G17.2 For an LCS Sample Report, the default file name would be “Sample
Report.” To save a sample report that had a batch key number of
122, you would change the file name to “Sample Report 122.”

G17.3 For an “Air Filters” Sample Report, the default file name would also
be “Sample Report.” In order to distinguish Air Filters data files
from Data files for the LCS, name these files with the format
“Sample Run Report ###”, where “###” is the batch key number.
To save an Air Filters sample report that had a batch key number
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of 131, you would change the file name to “Sample Run Report
131"

G18.0 After you have entered the file name, save the data file in the folder
“C:\000 Reports.”
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Appendix H— Excel Spreadsheet Calculations

H1.0 Average sample activities and chi-square values are calculated using the
data in the Excel spreadsheet files created by data export. The formulas are
different for each type of file.

H2.0 LCS Sample Report data file.

H2.1

H2.2

H2.3

H2.4

H2.5

H2.6

H2.7

Go to Microsoft Excel and open the file you created using the
procedure described in Appendix G for the Laboratory Control
Standard Sample Report. If you followed Appendix G correctly, the
file will be located in the folder “C:\000 Reports,” with the file name
“sample report ###.xIs”, where ### is the Batch Key number for the
report.

The data file and sample printout for an LCS Sample Report shows
the results of five counts, with the result of each count on a
separate row. The analyst must calculate the average and
standard deviation for the LCS Sample Counts.

Copy or type the following formula into cell f8 of the excel
spreadsheet. Be sure that the formula is entered exactly as shown
below, then press “Enter.” The average value of the sample activity
for 5 LCS sample counts will appear in the cell.

=average(f3..f7)

Copy or type the following formula into cell i8 of the excel
spreadsheet. Be sure that the formula is entered exactly as shown
below, then press “Enter.”, then press “Enter.” The standard
deviation of the sample activity for 20 LCS sample counts will
appear in the cell.

=stdev(f3..f7)

Copy or type the word “Average” into cell e8 of the spreadsheet,
then press “Enter.” Copy or type the letters “SD:” into cell h8 of the
spreadsheet, then press “Enter.” Save the spreadsheet.

Write the Average and Standard Deviation (rounded off to two
decimal places) on the printout for the batch, immediately below the
column labeled “Beta (pCi).” Write the words “Average” and “Std.
DeVv” next to the corresponding numbers.

If this calculation has been performed for the Pre-Analysis LCS
beta count, enter the Average sample count in the designated fields
on the Alpha/Beta Quality Control Worksheet (Appendix C) and the
Alpha/Beta Quality Control Data Spreadsheet (Appendix D).
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H3.0 Beta Efficiency Report data file.

H3.1

H3.2

H3.3

H3.4

H3.5

H3.6

H3.7

H3.8

Go to Microsoft Excel and open the file you created using the
procedure described in Appendix G for the Beta Efficiency Report.
If you followed Appendix G correctly, the file will be located in the
folder “C:\000 Reports,” with the file name

“efficiency report ###.xIs”, where ### is the Batch Key number for
the report.

The data file and sample printout for a Beta Efficiency Report
shows the results of 21 counts, with the result of each count on a
separate row. The analyst must calculate the Average of the
counts, and from that result the analyst must calculate the Chi-
Square and Reduced Chi-square values.

Copy or type the following formula into cell b24 of the excel
spreadsheet. Be sure that the formula is entered exactly as shown
below, then press “Enter.” The average value of the 21 beta
efficiency counts will appear in the cell.

=average(b3..b23)

Select Cell b24 and click “copy”. Then highlight the cells i3..i23.
Click the down arrow at the bottom of the “Paste” icon and then
click “Paste Values” on the pull-down menu. The same number
from Cell b24 will appear in each cell from i3 through i23.

Copy or type the following formula into Cell j3 of the excel
spreadsheet. Be sure that the formula is entered exactly as shown
below, then press “Enter.”

=((i3-b3)"2)/i3

Copy cell j3 and paste the formula into cells j4 through j23. This
formula gives the square of the difference between each individual
3-minute beta count and the average value of twenty-one beta
counts, divided by the average value of the beta counts.

Copy or type the following formula into Cell j24 of the excel
spreadsheet. Be sure that the formula is entered exactly as shown
below, then press “Enter.”. The chi-square value for the 21
efficiency counts will appear in the cell.

=sum(j3..j23)

Enter or copy the following formula into Cell k24 of the excel
spreadsheet. Be sure that the formula is entered exactly as shown
below, then press “Enter.”. The reduced Chi-Square value for the
21 efficiency counts will appear in the cell.

=j24/20
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Copy or type the word “Average” into cell a24 of the spreadsheet,
then press “Enter.” Copy or type the letters “chi-sq” into cell j25 of
the spreadsheet, then press “Enter.” Copy or type the letters “red.
chi-sq” into cell k25 of the spreadsheet, then press “Enter.” Save
the spreadsheet.

H3.10 Write the Average, the Chi-Square value, and the Reduced Chi-

Square value (rounded off to two decimal places) on the printout for
the batch, immediately below the “Beta Counts” column. Write the

words “Average”, “Chi-Square”, and “Reduced Chi-Square” next to
the corresponding numbers.

H3.11 Enter the Chi-square value in the designated fields on the

Alpha/Beta Quality Control Worksheet (Appendix C) and the
Alpha/Beta Quality Control Data Spreadsheet (Appendix D).

H4.0 Air Filters Sample Report data file.

H4.1

H4.2

H4.3

H4.4

H4.5

H4.6

Go to Microsoft Excel and open the file you created using the
procedure described in Appendix G for the Air Filters Sample
Report. If you followed Appendix G correctly, the file will be located
in the folder “C:\000 Reports,” with the file name

“sample run report ###.xIs”, where ### is the Batch Key number for
the report.

The data file and sample printout for an Air Filters Sample Report
shows the results of five counts for each sample, with the result of
each count on a separate row. The analyst must calculate the
average and standard deviation for each sample.

Copy or type the following formula into cell j3 of the excel
spreadsheet. Be sure that the formula is entered exactly as shown
below, then press “Enter.” The average value of the sample activity
for 3 sample counts will appear in the cell.

=average(f3..f7)

Copy or type the following formula into cell k3 of the excel
spreadsheet. Be sure that the formula is entered exactly as shown
below, then press “Enter.” The average value of the sample activity
for 3 sample counts will appear in the cell.

=stdev(f3..f7)
If the sample batch contains 4 samples:
H4.5.1 Copy cell j3 and paste into cells j8, j13, and j18
H4.5.2 Copy cell k3 and paste into cells k8, k13, and k18
If the sample batch contains 6 samples:
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H4.6.1 Copy cell j3 and paste into cells |8, j13, j18, j23, and |28
H4.6.2 Copy cell k3 and paste into cells k8, k13, k18, k23, and k28

After you have done the above, the cells that you pasted in column
J will show the average values for the sample counts. The cells
you have pasted in column K will show the standard deviations for
the sample counts.

Copy or type the word “Average” into cell j2 of the spreadsheet,
then press “Enter.” Copy or type the letters “stdev” into cell k2 of
the spreadsheet, then press “Enter.” Save the spreadsheet.

On the printout for the Air Filters Sample Report, label two columns
on the right hand side of the page, next to the printed results. Label
one column “Average Beta pCi”. Label the second column “Std.
Dev.” Write the average values and standard deviations from the
spreadsheet (rounded off to two decimal places) on the printout in
the designated columns next to the sample results.

H4.10 Enter the Average Beta pCi and Std. Dev. values in the designated

fields on the Air Particulate Filter Gross Beta Data Sheet (See
Appendix B).



