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GROSS ALPHA AND BETA ANALYSIS USING THE

TENNELEC LB5100 LOW BACKGROUND SYSTEM

 LISTNUM  \l 1 
Scope
This procedure describes the Radioanalytical Laboratory (RAL) method for gross alpha and gross beta analyses of water samples, routine smears, air filters, and strontium analysis.

 LISTNUM 
Purpose
The purpose of this procedure is to establish the requirements, responsibilities, and procedures to perform gross alpha and gross beta analyses of environmental and low activity samples, and routine smears using the Tennelec LB5100 Low Background System. This procedure fulfills the requirements of RL-AP-1.0, RL-QAP-1.0, and DD-92-02 (see References 3.1.1, 3.1.2, and 3.1.3, respectively).

 LISTNUM 
References, Definitions, and Developmental Resources

 LISTNUM  \l 2 
References
 LISTNUM  \l 3 
RL-AP-1.0, Administrative Operating Procedure for the Radioanalytical Laboratory

 LISTNUM 
RL-QAP-1.0, Radioanalytical Laboratory Quality Assurance Program Plan

 LISTNUM 
DD-92-02, Radioanalytical Laboratory Chemical Hygiene Plan

 LISTNUM 
RL-CP-022, Calibration and Control Chart Procedures and Preventive Maintenance for the Tennelec LB5100 Low Background System

 LISTNUM 
RL-TP-057, Gross Alpha and Gross Beta Analysis of Water Using U.S. EPA Method 9310/SW-846

 LISTNUM 
RL-TP-005, Preparation of Environmental Water and Air Samples and Routine Smears for Gross Alpha and Beta Counting


 LISTNUM 
EM-AP-02.0, Control Measures for Radiological Stack Emissions and Liquid Effluent Releases to Unrestricted Areas
 LISTNUM 
RL-AP-2.0, Radiochemical Data Validation of Samples Analyzed in the Radioanalytical Laboratory
 LISTNUM 
RL-TP-035, Strontium-90 Analysis by Extraction Chromatography


 LISTNUM  \l 2 
Definitions

Refer to RL-QAP-1.0, Radioanalytical Laboratory Quality Assurance Program Plan (see Reference 3.1.2), and/or the Battelle Columbus Laboratories Decommissioning Project (BCLDP) Procedures Dictionary for definitions of the following terms:

Action Level
Calibration Verification
Chain-of-Custody Record

Data Reduction
Laboratory
Matrix

Method Blank
Technician
Validation
 LISTNUM 
Developmental Resources

None.
 LISTNUM  \l 1 
General
 LISTNUM  \l 2 
Personnel Safety Precautions
Personnel safety precautions are outlined in DD-92-02 (see Reference 3.1.3).

 LISTNUM 
Radiological Safety Precautions
 LISTNUM  \l 3 
Radiological safety precautions will be initiated to meet or exceed known or suspected activity levels. These activity levels are known from direct-read field instrumentation, historical knowledge, marked levels from labels, tags, tracking sheets, or chain-of-custody forms.

 LISTNUM 
Samples known to be greater than nanocurie activity require special handling precautions. These precautions will be addressed at the time of submission on a case-by-case basis.

 LISTNUM 
Compliance with the current RAL Radiation Work Permit is mandatory.

 LISTNUM  \l 2 
Radioactive Standards
 LISTNUM  \l 3 
Alpha Standard: plutonium-239 or americium-241 or equivalent; traceable to National Institute of Standards and Technology (NIST)

 LISTNUM 
Beta Standard: strontium-90/yttrium-90 or equivalent; traceable to NIST

 LISTNUM  \l 2 
Technical Considerations
 LISTNUM  \l 3 
Gross alpha and gross beta activities are measured with a gas proportional counter. For gross alpha activity measurement, self-absorption is a critical factor because only particle emissions from a thin top layer of the sample are measured by the detector. In this case, an “average” self-absorption correction may be applied; but the results should be interpreted with caution, since the quantity of sample counted is usually a small fraction of the original, and therefore, may not be representative.

 LISTNUM 
Activities are based on NIST-traceable alpha and beta standards (see Section 4.3).

 LISTNUM 
In the gross counting mode associated with the Tennelec counter, identity of the specific radionuclides is usually unknown. Since a single detection efficiency is determined for the beta and alpha particle emitters, the calculated activities are subject to an inherent measurement error that is estimated or approximately ±25%. The uncertainty is due to the variation in detection efficiency with alpha or beta particle energy and the unknown nature of the activities in the sample.

 LISTNUM 
To aid in interpreting the sample activity, it is recommended that, when possible, a method blank sample that is known to be of the same or similar matrix material and free of the suspected radionuclide contaminants be provided for comparison purposes.

 LISTNUM  \l 2 
Equipment
 LISTNUM  \l 3 
Low background proportional counter, Tennelec LB5100 Series II, or equivalent

 LISTNUM 
IBM-compatible personal computer
 LISTNUM 
IBM-compatible printer

 LISTNUM  \l 2 
Supplies
Shallow and deep stainless steel planchets, 2 inches in diameter (Coy Laboratory Products, Inc. or equivalent)












 LISTNUM  \l 1 
Procedure
All RAL personnel qualified on this procedure are responsible for performing all the requirements of Section 5.0. It is the responsibility of the Quality Control (QC) Officer or designee to ensure all QC criteria have been met prior to sample analysis and/or release of sample data.
NOTE:
Before analyzing samples, refer to RL-CP-022 for procedures and criteria used for instrument quality control (see Reference 3.1.4). Daily background checks and efficiency calibration verifications must be run before and after analyzing samples.
 LISTNUM  \l 2 
Routine Smear Analysis
 LISTNUM  \l 3 
Fill out the Alpha/Beta Counter Sample Holder Guide (DDO-020) and the Tennelec System Log Book.

 LISTNUM 
Place each smear on a shallow planchet and load the planchets onto the corresponding sample holder trays at the loading side of the automatic counter. Use group plates to identify batches. Insert a blank smear tray before the first smear and after each group of twenty smears. Groups A and B are used for the post-run QC checks; therefore, only groups C through J can be used for smear analysis.
 LISTNUM 
On the Tennelec terminal, hit F9 to edit System 1 or F10 to edit System 2. From an A>prompt, type LDF SMEARS.IDN to load the master .IDN file.

 LISTNUM 
Hit the Esc. key twice. This will enable you to edit the .IDN file. Type G and select the appropriate group name and edit the header (line 0), background (lines 6 and 7), and efficiency (lines 9 and 10) parameters as needed. Verify that lines 15 and 16 = 3. Verify that the sample count time (line 2) is correct (usually 2 minutes) (see Attachment 1).

 LISTNUM 
Save the filename (line 18) as the RL number, followed by a .DAT file extension in the B: drive (e.g., B:98-0000.DAT) (see Attachment 1).

 LISTNUM 
Hit the Esc. key twice, then type D. Save the new information in the B: drive for all groups entered under the RL number of the first group entered (e.g., A>SVF B:98-0000.IDN).

 LISTNUM 
Hit the Esc. key twice. To start the count, enter A.

 LISTNUM 
When sample counting is complete, the data report must be generated. Print out the reports using the appropriate .DAT filename for each group. Hit the Esc. key twice and type D to get into the DOS mode. From an A>prompt, type POP B:98-0000.DAT. Type 0, then G, then M to answer the questions. Select the appropriate printer by hitting the F1 key once to print System 1 data and twice to print System 2 data (see Attachment 2).

 LISTNUM 
Smear results are expressed in dpm and are calculated automatically by the instrument. 

A “spot check” of the results shall be performed by the reviewer using the following equation:

Activity (dpm) =  
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Where:

C
=
gross counts

T
=
count time (min)

B
=
background count rate (cpm)

E
=
counter efficiency value

 LISTNUM  \l 3 
The smear data package shall be assembled in the following order:

(
Radioanalytical Laboratory Analytical Request (RLAR) (DDO-027)

(
Smear Data Report (see step 5.1.8)

(
DDO-020
 LISTNUM 
The assembled data package is paginated and submitted to the Sample Custodian or designee for distribution.

 LISTNUM  \l 2 
Water Sample Analysis
 LISTNUM  \l 3 
Fill out DDO-020 and the Tennelec System Log Book.

 LISTNUM 
Refer to RL-TP-057 for preparing routine water samples and RL-TP-005 for preparing environmental water samples (see References 3.1.5 and 3.1.6, respectively).

 LISTNUM 
Load the sample planchets onto the corresponding sample holder trays at the loading side of the automatic counter. Use group plates to identify batches. Groups A and B are used for the post-run QC checks; therefore, only groups C through I can be used for water analysis.
 LISTNUM 
On the Tennelec terminal, hit F9 to edit System 1 or F10 to edit System 2. From an A>prompt, type LDF EWWATER.IDN to load the master .IDN file.

 LISTNUM 
Hit the Esc. key twice. This will enable you to edit the .IDN file. Type G and select the appropriate group name and edit the header (line 0). Verify that the sample count time (line 2) is correct. Verify that lines 6-14 = 0 and lines 15 and 16 = 3 (see Attachment 3).

 LISTNUM 
Save the filename (line 18) as the R or RL number, followed by a .DAT file extension in the B: drive (e.g., B:98-0000.DAT) (see Attachment 3).

 LISTNUM 
Hit the Esc. key twice, then type D. Save the new information in the B: drive for all groups entered under the R or RL number of the first group entered (e.g., A>SVF B:98-0000.IDN).

 LISTNUM 
Hit the Esc. key twice. To start the count, enter A.

 LISTNUM 
When sample counting is complete, the raw data report must be generated. Print out the reports using the appropriate .DAT filename for each group. Hit the Esc. key twice and type D to get into the DOS mode. From an A> prompt, type POP B:98-0000.DAT. Type 0, then G, then M to answer the questions. Select the appropriate printer by hitting the F1 key once to print System 1 data and twice to print System 2 data (see Attachment 4).

NOTE:
Radioactivity action levels for environmental effluent, discharge, and stream and waterway samples are listed in Table 2 in EM-AP-02.0 (see Reference 3.1.7). Any sample counts minus the instrument background that are equal to or greater than the action level must be recounted to confirm the original analysis. If the recount is equal to or greater than the radioactivity action level, then the Laboratory Manager, QC Officer, or designee shall immediately notify the Environmental Monitoring Group.
 LISTNUM 
Final results of water samples are entered and calculated using an EXCEL spreadsheet (see Attachment 5). Refer to RL-AP-1.0 (see Reference 3.1.1) concerning data reduction.
NOTE:
The analyst should consult with the QC Officer or designee for instruction on creating and editing EXCEL spreadsheets.

The analyst should consult with the QC Officer or designee for instruction on obtaining self-absorption factors to be entered in the Water Final Results Report (see Attachment 5).
 LISTNUM 
Water results are usually reported in μCi/mL and are automatically calculated in an EXCEL spreadsheet.

A “spot check” of the results shall be performed by the reviewer using the following equation:
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Where:

C 
=
gross counts

T 
=
count time

B 
=
background count rate (cpm)

E 
=
counter efficiency value

V 
=
sample volume (mL)

F 
=
self-absorption factor

2.22E6
=
dpm/uCi conversion factor

 LISTNUM  \l 3 
The “spot check” calculation sheet shall be signed and dated by the reviewer and stamped in red ink “Internal Copy Only.”

 LISTNUM 
The basic water data package shall be assembled in the following order:

(
DDO-027
(
Raw Data Report (see step 5.2.9)

(
Water Final Results Report (see step 5.2.10)

(
DDO-020
(
DDO-021
(
“Spot check” calculation sheet (see step 5.2.11)
(
Technician Analysis Notes (DDO-492)
 LISTNUM 
The assembled data package is paginated and submitted to the QC Officer or designee for data review/validation per RL-AP-2.0 (see Reference 3.1.8). The “spot check” calculation sheet and DDO-492 are not paginated.
 LISTNUM  \l 2 
Air Filter Sample Analysis
 LISTNUM  \l 3 
Fill out DDO-020 or Environmental Sample/Holder Guide (DDO-046) and Tennelec System Log Book.

 LISTNUM 
Place the air filters on a shallow planchet and load the planchets onto the corresponding sample holder trays at the loading side of the automatic counter. Use group plates to identify batches. (Only positions 7 through 46 can be used to count air filter samples.) Groups H and I are used for the post-run QC checks; therefore, only groups A through G can be used for air filter analysis.
 LISTNUM 
On the Tennelec terminal, hit F9 to edit System 1 or F10 to edit System 2. From an A>prompt, type LDF AIR.IDN, then LDF AIR.CON to load the master .IDN and .CON files.

 LISTNUM 
Hit the Esc. key twice. This will enable you to edit the .IDN file. Type G and select the appropriate group name and edit the header (line 0). Verify that lines 6 through 14  = 0, and lines 15 and 16 = 3. Verify that the sample count time (line 2) is correct (see Attachment 6).

 LISTNUM 
Save the filename (line 18) as the R or RL number, followed by a .DAT file extension in the B: drive (e.g., B:98-0000.DAT) (see Attachment 6).

 LISTNUM 
Hit the Esc. key twice, then type K. When prompted to enter the first dimension, enter the first tray number. When prompted to enter the last dimension, enter the last tray number. Enter a unique sample number (up to two digits); this will enter the sample ID into the .CON file.

 LISTNUM 
Type K and when prompted to enter the first dimension, enter 50 plus the first tray number. When prompted to enter the last dimension, enter 50 plus the last tray number. Enter the flow time in hours that the sample was taken for each sample.

 LISTNUM 
Type K and when prompted to enter the first dimension, enter 100 plus the first tray number. When prompted to enter the last dimension, enter 100 plus the last tray number. Enter the flow rate in cubic feet per minute for each sample.

 LISTNUM 
Hit the Esc. key twice, then type D. Save the new information in the B: drive for all groups entered under the R or RL number of the first group entered (e.g., A>SVF B:98-0000.IDN and A>SVF B:98-0000.CON).

 LISTNUM 
Hit the Esc. key twice. To start the count, enter A.

 LISTNUM 
When sample counting is complete, the raw data report must be generated. Print out the report using the appropriate .DAT filename for each group. Hit the Esc. key twice and type D to get into the DOS mode. From an A>prompt, type POP B:98-0000.DAT. Type 0, then G, then M to answer the questions. Select the appropriate printer by hitting the F1 key once to print System 1 data and twice to print System 2 data (see Attachment 7).

NOTE:
Radioactivity action levels for stack particulate emission and environmental air filters are listed in Table 1 in EM-AP-2.0 (see Reference 3.1.7). Any sample counts that are equal to or greater than the action level must be recounted to confirm the original sample analysis. If the recount is also equal to or greater than the radioactivity action level, then the Laboratory Manager, QC Officer, or designee shall immediately notify the Environmental Monitoring Group.
 LISTNUM 
The final data report must now be generated. From an A>prompt, type LDF AFILRES.IDN.

 LISTNUM 
Hit the Esc. key twice. This will enable you to edit the .IDN file. Type G and select the appropriate group name and edit the header (line 0) to read “Final Results of....”  Verify that the background (lines 6 and 7) and efficiency (lines 9 and 10) are correct. If the samples are to be reported in pCi/m3, verify that lines 15 and 16 = 3. If the samples are to be reported in μCi/mL, verify that lines 15 and 16 = 6 and line 11 = 1E12.

 LISTNUM 
After all of the groups have been edited, repeat step 5.3.11 for each group to obtain a printout of the final results (see Attachment 8).

 LISTNUM 
Some air filter results are reported in pCi/m3 and are calculated automatically by the instrument.

 LISTNUM  \l 4 
A “spot check” of the results shall be performed by the reviewer using the following equation:
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Where:

C
=
gross counts

T
=
count time (min)

B
=
background count rate (cpm)

E
=
counter efficiency value

2.22
=
dpm/pCi, conversion factor

V
=
volume (m3) (see next equation)

 LISTNUM  \l 4 
To convert from cubic feet (ft3) to cubic meters (m3) use the following equation:
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Where:

F
=
flow rate (cfm)

T
=
time  (hours)

 LISTNUM  \l 3 
The “spot check” calculation sheet shall be signed and dated by the reviewer and stamped in red ink “Internal Copy Only.”

 LISTNUM 
Some air filter results are reported in μCi/mL and are calculated automatically by the instrument. 

 LISTNUM  \l 4 
A “spot check” of the results shall be performed by the reviewer using the following equation:
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Where:

C
=
gross counts

T
=
count time (min)

B
=
background count rate (cpm)

E
=
counter efficiency value

2.22E6
=
dpm/μCi, conversion factor

V
=
volume (mL) (see next equation)

 LISTNUM 
To convert from cubic feet (ft3) to milliliters (mL), use the following equation:
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Where:

F
=
flow rate (cfm)

T
=
time (hours)

 LISTNUM  \l 3 
The “spot check” calculation sheet shall be signed and dated by the reviewer and stamped in red ink “Internal Copy Only.”

 LISTNUM 
The air filter data package shall be assembled in the following order:

(
DDO-027
(
Air Filter Raw Data Report (see step 5.3.11)

(
Air Filter Final Results Report (see step 5.3.14)

(
DDO-020 or DDO-046
(
“Spot check” calculation sheet (see steps 5.3.15 through 5.3.17)

 LISTNUM 
The assembled data package is paginated and submitted to the QC Officer or designee for data review/validation per RL-AP-2.0 (see Reference 3.1.8). The “spot check” calculation sheet is not paginated.
 LISTNUM  \l 2 
Strontium Analysis
 LISTNUM  \l 3 
Fill out DDO-020 and the Tennelec Log Book.

 LISTNUM 
Refer to RL-TP-035 for preparing samples for strontium analysis (see Reference 3.1.9).
 LISTNUM 
Load the sample planchets onto the corresponding holder trays at the loading side of the automatic counter. Use group plates to identify batches. Groups A and B are used for post-run QC checks; therefore, only groups C through I can be used for strontium analysis.
 LISTNUM 
On the Tennelec terminal, hit F9 to edit System 1 and F10 to edit System 2. From an A>prompt, type LDF SR90.IDN to load the master .IDN file.

 LISTNUM 
Hit the Esc. key twice. This will enable you to edit the .IDN file. Type G and select the appropriate group name (A through J) and edit the header (line 0). Verify lines 6 through 16 = 0. Verify that the sample count time (line 2) is correct (usually 100 minutes) (see Attachment 9).

 LISTNUM 
Save the filename (line 18) as the R or RL number, followed by a .DAT file extension in the B: drive (e.g., B:98-0000.DAT) (see Attachment 9).

 LISTNUM 
Hit the Esc. key twice, then type D. Save the new information in the B: drive for all groups entered under the R or RL number of the first group entered (e.g., A> SVF B:98-0000.IDN).

 LISTNUM 
Hit the Esc. key twice. To start the count, enter A.

 LISTNUM 
When sample counting is complete, the raw data report must be generated. Print out the reports using the appropriate .DAT filename for each group. Hit the Esc. key twice and type D to get into the DOS mode. From an A>prompt, type POP B:98-0000.DAT. Type 0, then G, then M to answer the questions. Select the appropriate printer by hitting the F1 key once to print System 1 data and twice to print System 2 data (see Attachment 10).

 LISTNUM 
Final results of strontium samples are entered and calculated using an EXCEL spreadsheet (see Attachment 11). Refer to RL-AP-1.0 (see Reference 3.1.1) concerning data reduction.
NOTE:
The analyst should consult the QC Officer or designee for instruction on creating and editing EXCEL spreadsheets.

 LISTNUM 
Strontium results are reported in various units of activity, and volumes are calculated in the EXCEL spreadsheet. Refer to RL-TP-035 for the specific calculation needed (see Reference 3.1.9). 

 LISTNUM 
A “spot check” of the results shall be performed by the reviewer using the equations in RL-TP-035 (see Reference 3.1.9).

 LISTNUM 
The “spot check” calculation sheet shall be signed and dated by the reviewer and stamped in red ink “Internal Copy Only.”

 LISTNUM 
The strontium data package shall be assembled in the following order:

(
DDO-027
(
Raw data report (see step 5.4.9)

(
Final Results Report (see step 5.4.10)

(
DDO-020
(
DDO-021
(
“Spot check” calculation sheet (see step 5.4.12)
(
DDO-492
 LISTNUM 
The assembled data package is paginated and submitted to the QC Officer or designee for data review/validation per RL-AP-2.0 (see Reference 3.1.8). The “spot check” calculation sheet and DDO-492 are not paginated.
 LISTNUM  \l 1 
Records
 LISTNUM  \l 2 
Review of Data/Results
 LISTNUM  \l 3 
All data/results generated in the RAL shall be reviewed/validated per RL­AP­2.0 (see Reference 3.1.8) by a qualified person prior to release to the submitter. Formal release of data from the RAL to the submitter will occur after this review process has taken place. In most cases, particularly for gross alpha/beta measurements, results are computer-generated. Under such circumstances, these results shall be reviewed to ensure that correct instrument constants (background and efficiency values) have been applied. The reviewer’s signature and date on the hard copy of data/results and completed Radioanalytical Data Assessment (DDO-486) (see Reference 3.1.8) shall be evidence of this review process. In most cases, a “qualified person” is defined “qualified on the applicable procedure.” In some cases, formal education and experience may substitute. The Laboratory Manager shall make the final decision on qualifications within the RAL.

 LISTNUM 
Some Sample Travelers to support the analysis are generated, but not submitted to the requestor. These Travelers shall be stamped “Internal Copy,” “Internal Use Only,” or a similar statement, and kept with the data package filed in the RAL.











 LISTNUM  \l 2 
Analytical Results Archival

RLAR forms, Sample Preparation Record Sheets, sample holder guides, hard copies of analytical results, data disks, sample log-in books, and equipment calibration and maintenance/repair log books are generated by implementation of this procedure. Copies of data/results generated during the current year by the different measurement systems in the laboratory shall be maintained and stored, together with the associated RLAR form, in a locked filing cabinet.

 LISTNUM 
Transmittal of Records to Project Records Office

Refer to RL-AP-1.0 (see Reference 3.1.1).
 LISTNUM  \l 1 
Forms, Exhibits, and Attachments
 LISTNUM  \l 2 
Forms
(
DDO-020, Alpha/Beta Counter Sample Holder Guide (see Reference 3.1.1)

(
DDO-021, Sample Preparation Record Sheet (see Reference 3.1.1)

(
DDO-027, Radioanalytical Laboratory Analytical Request (see Reference 3.1.1)
(
DDO-046, Environmental Sample/Holder Guide (see Reference 3.1.1)

(
DDO-486, Radioanalytical Data Assessment (see Reference 3.1.8)
(
DDO-492, Technician Analysis Notes (see Reference 3.1.1)
 LISTNUM  \l 2 
Exhibits


None.

 LISTNUM  \l 2 
Attachments
(
Attachment 1, Smear .IDN File

(
Attachment 2, Smear Data Report

(
Attachment 3, Water .IDN File

(
Attachment 4, Water Raw Data Report

(
Attachment 5, Water Final Results Report

(
Attachment 6, Air Filter .IDN File

(
Attachment 7, Air Filter Raw Data Report

(
Attachment 8, Air Filter Final Results Report

(
Attachment 9, Strontium .IDN File

(
Attachment 10, Strontium Raw Data Report

(
Attachment 11, Strontium Final Results Report

ATTACHMENT 1

SMEAR.IDN FILE
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ATTACHMENT 2

SMEAR DATA REPORT
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ATTACHMENT 3

WATER.IDN FILE
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CTIve TENNELEC LB 5100 ALPHA/BETA/GAMMA SYSTEM 2
GROUP ¢
0. GROUP ID = GROSS A/B COUNT OF THE SOL & INSOL RESIDUES OF EW! & EWZ WEEKLY
ENVIR. WATER SAMPLES FOR 5/5/97.

1, GROUP CODE = WAT/EW
2, PRESET TIME {NIN.) = 60
3, PRESET ALPHA = 1000000
4, PRESET BETA = 1000000
5, PRESET COUNTER ( = 1000000
B, ALPHA BACKGROURD = 0
7. BETA BACKGROUND =

8. CQUNTER C BACKGROUND=

3. ALPHA CORRECTION FACTOR(Ka}=

0
0
0
10. BETA CORRECTION FACTOR{Kb)= d

11, CTR C CORRECTION FACT.(Kc}= ¢

12, WEAK SAMPLE REJECT TIME = 0

13, WEAK SAMPLE REJECT COUNTS = 0

14, COUNTING INTERVALS AVER. = 0

15. MAIN QUTPUT FORMAT SELECTION = 3

16. AUX. QUTPUT FORMAT SELECTION = 3

17, ANALYSIS MODE = ALPHA AND BETA {SIMULTANEQUS)

18, FILENAME TO SAVE UNDER =  B:98-0000 DAT

ENTER THE LINE NUMBER TO MODIFY. CARRIAGE RETURN 7O £XIT:

F1-Printer (OFF) F2-Capture(OFF) F3-Send F4-Receive FS-Directory F6-Quit F7-Setis





ATTACHMENT 4

WATER RAW DATA REPORT

[image: image9.png]Oct-15-01 11:31A JN 2 RAL BCLDP PROJECT

TUE JAN 27, 1998
GROUP C GROSS A/B COUNT OF THE SOL & INSOL RESIDUES OF EW{ AND EW2 WEEKLY ENVIR. WATER SAMPLES FOR §/3/87.

SAMPLE TIME ALPHA BETA ALPHA BETA CLOCK

SN CODE  (MIN.) COUNTS COUNTS CPH CPU HR:MN:SEC
TWAT/EW  §0.00 28 186 0.37 2,08 15:45:30

8 WAT/EW  60.0¢ 14 168 0.12 1,09 15:45:54

9 WAT/EW  60.00 i 124 0.07 1,08 17:46:17

10 WAT/EW 80,00 6 180 -0.01 1,99 18:48:40

11 WAT/EN  80.00 § 174 -0.01 1,89 19:47:03

12 WAT/EW  60.00 12 173 0.0¢ 1.87  20:47:26

13 WAT/EX  60.00 1 292 0.00 3.85  21:47:4¢

14 WAT/EX  60.00 10 170 0.05 1,82 22:48:1

">





ATTACHMENT 5

WATER FINAL RESULTS REPORT
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ATTACHMENT 6

AIR FILTER .IDN FILE

[image: image17.png]Oct-15-01 11:25A JN 2 RAL BCLDP PROJECT

WED FEB 04, 1398
GROUP A A/8 COUNT OF SMEARS 1-4 FROM KA-2 0/S E ALCOVE PIT .

SAMPLE
SN CODE

143 SMEAR
{ SHEAR
2 SHEAR
3 SMEAR
4 SMEAR

A

TIKE
(IN.)

2.00
2.00
2,00

2.00

ALPHA
COUNTS

oo oo —

BETA
COUNTS

ALPHA
CPH

0.36
-0.14
-0.14
-0.14
“0.14

BETA
CPH

0.80
-0.40
-0.40

0.10

2.10

ALPHA ACTIVITY

dpm

1.64
-0.63
-0.63
-0.63
-0.63

+-28

BETA ACTIVITY
dom +/-28

f.24
-0.82
-0.82

0.20

0.20

DA (alpha) <MDA (beta)
DA (alpha) <MDA (deta)

3 <MDA {alpha) <MDA {bets)
4 <lDA {alpha) <MDA (Dbeta
4 <HDA (atpha) <MDA (beta





ATTACHMENT 7

AIR FILTER RAW DATA REPORT

[image: image18.png]Oct-15-01 12:00P JN 2 RAL BCLDP PROJECT P.O1

WON FEB 09, 1998
GROUP A A/B COUNT OF WEEKLY ENVIRONMENTAL AIR FILTER SAMPLES EAT ~ EA4 (01/12-01/19/98) AND EA15 - EA18 (01/13-01/20/38).

SAMPLE TIME ALPHA BETA ALPRA BETA GUARD Y SAMPLE ID¥ CLOCK Li=ALPHA METER
SN CODE  (NIN.) COUNTS COUATS CPH CPH CPM  (YOLTS) CODE NO.  HR:MM:SEC .2=BETA METER
TEA/FIL 40,00 25 731 0.37 16.11 1 (510 EAJFIL  -1.0 12:27:20

8 EA/FIL  40.00 35 162 0.62 16.89 92 1510 EAJFIL  -2.0  13:07:43

9 EA/FIL  40.00 16 88 0.13 17.54 90 1510 EAJFIL  -3.0  13:48:06

10 EA/FIL  40.00 28 108 0.45 15,54 88 1510 EA/FIL  -4.0  14:28:28

11 EAFIL 4000 37 178 0.67 17.24 90 1510 EA/FIL -15.0  15:08:5

12 BAJFIL 40,00 42 29 0.80 13.56 Ll 1510 EA/FIL -16.0  15:49:13

13 EA/FIL  40.00 3 699 0.82 15,31 92 1510 EA/FIL -17.0  16:29:36

14 EAJFIL  40.00 38 197 0.70 11.76 31 1510 EA/FIL -18.0  17:08:58





ATTACHMENT 8

AIR FILTER FINAL RESULTS REPORT

[image: image19.png]Oct-15-01 12:09P JN 2 RAL BCLDP PROJECT

YON FEB 09, 1998

GROUP A FINAL RESULTS [N THE ANALYSIS OF WEEKLY ENVIR. AIR-FILTERS: EAI-EA4 (01/12-01/19/98) & EA15-EAT8 {01/13-01/20/38).

SAMPLE ID# COLLECTION INFORMATION ALPHA  ACTIVITY BETA  ACTIVITY

CODE hours ofs  {pCi/m3) (#/- 1 signa)  {pCi/m3) {#/- 1 sigma)
EA/FIL-01.0 187.7 3,58 8.9034001E-04 2,9678000E-04 1.6435389E-02 6.8336364E-04
EA/FIL-02.0 147.7 3.83 1,38703976-03 3,28233526-04 1.6101397E-02 6.5788715E-04
EA/FIL-03.0 167,17 3.67 3.47402426-04 2.31601626-04 1.7450032E-02 6.9818381E-04
EA/FIL-04.0 168 3,92 §.7399753E-04 2,86320386-04 1.4448456E-02 6.1848201E-04
EA/FIL-15.0 163.4 3,92 1,44892196-03 3.2642400E-04 1.5896573E-02 6.4215093E-04
EA/FIL-16.0 188 3.5 1.9278620E-03 3.3043666E-04 1,4042059E-02 6.4304728E-04
EA/FIL-17.0 170.2 3.83 1,1479994E-03 3.0437097E-04 1.4385482E-02 §.2084304£-04
EA/FIL-18.0 170.7 3,92 1.49114256-03 3.2828641E-04 1.6255913E-02 6,4582572E-04





ATTACHMENT 9

STRONTIUM .IDN FILE

[image: image11.png]Oct-15-01 12:38P JN 2 RAL BCLDP PROJECT P.O1

ACTIVE TENNELEC LB 5100 ALPHA/BETA/GAMMA SYSTEM 2
GROUP D
0. GROUP 1D = §r90 COUNT RESULTS OF WEST JEFF WIXED SAMPLES (SEC. EC-J 10 EC-0).
1. GROUP CODE = §r0
2. PRESET TIKE (MIN.) = 100
3. PRESET ALPHA = 1000000
4. PRESET BETA = 1000000
5. PRESET COUNTER C = 1000000
§, ALPHA BACKGROUND = 0

7, BETA BACKGROUND = 0

8. COUNTER C BACKGROUND= 0

8. ALPHA CORRECTION FACTOR(Ka)= 0

10, BETA CORRECTION FACTOR(Kb)= 0

11, CTR € CORRECTION FACT.(Kc)= 0

12, WEAK SAMPLE REJECT TIME = 0

13, WEAK SANPLE REJECT COUNTS = 0

14, COUNTING INTERVALS AVER, = 0

5. MAIN OUTPUT FORMAT SELECTION = 0

16. AUX. OUTPUT FORMAT SELECTION = 0

17, ANALYSIS MODE = ALPHA AND BETA (SIMULTANEQUS)
18. FILENAME TO SAVE UNOER = B:97-0000 DAT
ENTER THE LINE NUMBER TO MOOIFY, CARRIAGE RETURN 7O EXIT:

Fi-Printer(OFF) F2-Capture(OFF) F3-Send Fd-Receive Fi~Dirsctory F§-Quit F7-Setlp





ATTACHMENT 10

STRONTIUM RAW DATA REPORT

[image: image12.png]Oct-15-01 12:39P JN 2 RAL BCLDP PROJECT

TUE JAN 20, 1996
GROUP D Sr90 COUNT RESULTS OF WEST JEFF MIXED SAMPLES (SEC. EC-J TO EC-0).

4>

SAMPLE
S¥ COOE

11 8r30
12 8190
13 8rd0
14 §r30
15 §rd0
18 8rg0

TIME
(WIN.)

100.00
100.00
100,00
100.00
100.00
100.00

ALPHA
COUNTS

Hi
10
1
12
10

8

BETA
COUNTS

159
141
202
206
187
107

ALPHA
CP

BETA

|

1.59

2.92

T00 CLOCK
HR:MN:SEC

14:25:47
16:06:12
17:46:36
19:27:00
210724
22:47:48





ATTACHMENT 11

STRONTIUM FINAL RESULTS REPORT
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[image: image20.png]ACTIVE TENNELEC LB 5100 ALPHA/BETA/GAMMA SYSTEY !

GROUP £

0. GROUF [0 = A/B COUNT OF JNT SATELLITE LAB AIR FILTER SAMPLE: H3-01 (11/01-11/
08/01)

1. GROUP CQDE = HS/FIL
2. PRESET TIME {MIX.) = 4
3. PRESET ALPHA = 1000000
4, PRESET BETA = 1000060
5. PRESET COUNTER € = 1000000
6. ALPHA BACKGROUND = 0
7. BETA BACKGROUND =

4. COUNTER C BACKGROUND=

4. ALPHA CORRECTION FACTOR(Ka)=

0
0
0
10, BETA CORRECTION FACTOR{Kb)= 0

11, CTR C CORRECTION FACT.(Xc)= 0

12, WEAK SAMPLE REJECT TINE = 0

13, WEAK SAMPLE REJECT COUNTS = 0

14, COUNTING INTERVALS AVER. = 0

15, MAIN OUTPUT FORMAT SELECTION = 3

16. AUX. OUTPUT FORMAT SELECTION = 3

17, ANALYSIS WODE = ALPHA AND BETA (SIMULTANEOUS)

18, FILENAME TO SAVE UNDER =  B:RO1-3405DAT

ENTER THE LINE NUMBER TO MODIFY, CARRIAGE RETURN TO EXIT:

o

Fi-Printer(OFF) F2-Capture(OFF) F3-Send F4-Receive F5-Directory F§-Quit FT-SetUp



_1018432493.unknown

_1018432532.unknown

_1018432558.unknown

_1018432567.unknown

_1018432523.unknown

_1018432449.unknown

_918365401

