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GROSS ALPHA AND GROSS BETA COUNTING OF SOIL/SEDIMENT/

SLUDGE SAMPLES USING THE TENNELEC LB5100
 LISTNUM  \l 1 
Scope
This procedure describes the Radioanalytical Laboratory (RAL) method for measuring the gross alpha and gross beta activity in soil, sediment, and sludge samples using the Tennelec LB5100. Technical considerations and guidance on data interpretation are also included.

 LISTNUM 
Purpose
The purpose of the procedure is to establish the requirements, responsibilities, and procedures for using the Tennelec LB5100 and analyzing the gross alpha and gross beta activity in soil, sediment, and sludge samples. It satisfies the requirements of RL-AP-1.0, RL-QAP-1.0, and DD-92-02 (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-AP-2.0, Radioanalytical Data Validation of Samples Analyzed in the Radioanalytical Laboratory
 LISTNUM  \l 2 
Definitions
Refer to RL-QAP-1.0 (Reference 3.1.2) and/or the Battelle Columbus Laboratories Decommissioning Project Procedures Dictionary for definitions of the following terms:

Chemical Hygiene Plan
Duplicate
Laboratory

Relative percent difference
Replicate error ratio
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 (Reference 3.1.3).

 LISTNUM 
Radiological Safety Precautions
 LISTNUM  \l 3 
Radiological safety precautions appropriate to the nature of the sample’s expected activity level, as evidenced on any labels, tags, or tracking sheets (including chain-of-custody), must be reviewed and followed during all procedures. This will include compliance with the current Radiological Work Permit.

 LISTNUM 
Radiological safety precautions appropriate to a sample’s expected activity level and the prevention of cross-contamination must be reviewed prior to starting the analysis of that sample. In general, samples accepted for analysis in the laboratory should be of low-level, environmental activity. Samples known to be greater than the nanocurie level will require special handling within the RAL.

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

 LISTNUM 
Beta Standard: Sr-90/Y-90 or equivalent; traceable to NIST

 LISTNUM  \l 2 
Technical Considerations
 LISTNUM  \l 3 
Gross alpha and gross beta activities are measured via a gas proportional counter. For gross alpha activity measurement, self-absorption is a critical factor. This is 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 sample and, therefore, may not be representative.

 LISTNUM 
Activities expressed in dpm or pCi per unit mass are based on NIST­traceable 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 present in the sample.


 LISTNUM  \l 2 
Equipment
 LISTNUM  \l 3 
Gross alpha and gross beta gas proportional counter; Tennelec Automatic Proportional LB5100 Counter, or equivalent

 LISTNUM 
Drying oven

 LISTNUM 
Grinding and homogenizing equipment suitable for reducing samples to 50-mesh or smaller (e.g., rock crusher, mortar and pestle, rotary tumbler)

 LISTNUM 
Deep planchets, stainless steel

 LISTNUM 
Analytical balance, capable of weighing to 0.1 mg

 LISTNUM 
Sieve, 50-mesh or finer

 LISTNUM 
Aluminum baking pans

 LISTNUM  \l 2 
Quality Control Samples
Because of the inability to run matrix blank and spike samples, a quality control duplicate shall be run for every sample. The duplicate will be taken from a homogenous mixture. The sample planchet shall be engraved or otherwise permanently marked with a unique laboratory number followed by a .1 for the original sample and .2 for the sample duplicate. The duplicate shall be counted for the same time and the data compared. Refer to RL-QAP-1.0 (Reference 3.1.2) for guidelines on sample/duplicate acceptance criteria.











 LISTNUM  \l 1 
Procedure
The Laboratory Technician is responsible for completing the following steps. (Any RAL staff member performing analyses is considered a Laboratory Technician.) All RAL personnel qualified on this procedure are responsible for performing all the requirements of Section 5.0 of this procedure. It is the responsibility of the Quality Control (QC) Officer or designee to ensure that all QC criteria have been met prior to sample analysis and/or release of sample data.
NOTE:
Before analyzing samples, refer to RL-QAP-1.0 (Reference 3.1.2) for procedures and criteria used for instrument quality control. Daily background checks and efficiency calibration verifications must be run before and after analyzing samples.
 LISTNUM  \l 2 
Sample Preparation/Analysis

NOTE:
If the sample is dry concrete or brick, step 5.1.1 may be omitted. The drying temperature may be lowered if other analyses require (i.e., C­14, H­3).

 LISTNUM  \l 3 
Place as much sample as possible in an aluminum baking pan and dry the sample in a 100°C drying oven overnight or for a minimum of 2 hours.

 LISTNUM 
Grind the sample using an appropriate grinding apparatus (e.g., mortar and pestle, rock crusher).


 LISTNUM 
Sieve the sample using a 50-mesh or finer sieve.

 LISTNUM 
Weigh 500 mg (±0.5 mg) of the sample on an analytical balance into a labeled deep stainless steel planchet. Record the weight on the Sample Preparation Record Sheet (DDO-021). Spread the sample evenly in the planchet.

 LISTNUM 
Fill out the Alpha/Beta Counter Sample Holder Guide (DDO-020) and the Tennelec Run Log Book. Place the sample planchet and associated duplicate into a deep Tennelec holding tray (typically positions 7 through 46) and insert it into the loading side of the Tennelec counter.

 LISTNUM 
On the Tennelec terminal, hit F9 to edit System 1 or F10 to edit System 2. From an A>prompt, type LDF ELSOIL.IDN , then LDF ELSOIL.CON to load the master .IDN and .CON files.

 LISTNUM 
Hit the Esc. key twice. This will enable you to edit the .IDN file. Groups A and B are used for the post-run QC checks; therefore only groups C through J can be used for soil analyses. Type G, select the appropriate group name, and edit the header (line 0) and background (lines 6 and 7) and efficiency (lines 9 and 10) parameters as needed. Verify that the sample count time (line 2) is correct (usually 20 minutes for System 2 and 30 minutes for System 1) (see Attachment 1).

 LISTNUM 
Save the file name (line 18) as the RL or R number, followed by a .DAT file extension in the B: drive (e.g.,  B:97-0000.DAT) (see Attachment 1).

 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 the last four digits of the RL or R number followed by .1 (sample) and .2 (duplicate). 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 weight of each sample (usually 500).

 LISTNUM 
Hit the Esc. key twice, then type D. Save the new information for all groups entered under the RL number of the first group entered (e.g., A> SVF B:97-0000.IDN and A> SVF B:97-0000.CON).

 LISTNUM 
Hit the Esc. key twice. To start the count, enter B, then respond with N to the questions asked. If  the system fails to respond, start the count by entering 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:97­0000.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 
Self-absorption factors must now be calculated. From an A> prompt, type: LDF SOSLFABS.IDN to load the master self-absorption file.

 LISTNUM 
Hit the Esc. key twice. This will enable you to edit the .IDN file. Type G, select the appropriate group name (A through J), and edit the header (line 0). Verify that line 15 = 3 and line 16 = 6 for each group (see Attachment 3). After all the groups have been edited, repeat step 5.1.13 for each group, but do not print a hard copy of the data.

 LISTNUM 
Hit the Esc. key twice. Type G, select the appropriate group name, and change the line 15 selection to 6 for each group. After all the groups have been edited, repeat step 5.1.13 for each group to obtain a printout of the self-absorption factors (see Attachment 4).

 LISTNUM 
Hit the Esc. key twice and type D. Reload the original .IDN file (see step 5.1.12) (e.g., A>LDF B:97-0000.IDN). Type G, select the appropriate group name, and change the line 15 selection to 6 and the line 16 selection to 6 for each group. Edit the title line (line 0) to indicate “Final Results of . . .”. After all the groups have been edited, repeat step 5.1.13 for each group to obtain a printout of the final results (see Attachment 5).

 LISTNUM 
The Technician shall enter the sample information/results into an Excel spreadsheet. The spreadsheet is set up to calculate statistical data such as relative percent difference and replicate error ratio for the sample and its associated duplicate. Refer to RL-QAP-1.0 (Reference 3.1.2) for guidelines on QC acceptance criteria.
NOTE:
The Technician should consult the QC Officer or designee for instruction on editing Excel spreadsheets and for current acceptance criteria.



 LISTNUM  \l 2 
Review of Data/Results
 LISTNUM  \l 3 
Data/results generated in the RAL shall be reviewed by the Laboratory Technician, the QC Officer, or the Laboratory Supervisor or designee prior to release to the submitter. Formal release of data from the laboratory will occur only after the review process is completed.

 LISTNUM 
The analytical results shall be reviewed to ensure that proper instrument constants (background and efficiency values and sample weight) have been applied correctly. The date and the reviewer’s signature on the hard copy of the data/results shall be evidence of this review process.

 LISTNUM 
Sample results are reported in pCi/gram and are calculated automatically by the instrument. A “spot check” review 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

W
=
sample weight (grams)

F
=
self-absorption factor

2.22
=
dpm/pCi, conversion factor

This review sheet shall be signed and dated by the reviewer and stamped in red ink “Internal Copy Only.”

 LISTNUM 
The Laboratory Manager, QC Officer, or designee is responsible for assessing data and verifying QC acceptance criteria per RL-QAP-1.0 and RL-AP-2.0 (References 3.1.2 and 3.1.4, respectively) prior to data approval and release to the submitter.

 LISTNUM  \l 4 
Corrective actions for out-of-control data are outlined in RL-QAP-1.0 (Reference 3.1.2).

 LISTNUM 
Contingencies for handling out-of-control or unacceptable data are outlined in RL-AP-2.0 (Reference 3.1.4).
 LISTNUM  \l 3 
The data package shall be assembled in the following order:

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

(
Raw Data Report (see step 5.1.13)

(
Self-Absorption Data Report (see step 5.1.16)

(
Final Results Report (see step 5.1.17)

(
DDO-020
(
DDO-021
(
“Spot Check” Calculation Sheet (see step 5.2.3)

The assembled data package is then submitted to the QC Officer or designee.

 LISTNUM  \l 1 
Records










 LISTNUM  \l 2 
Archiving Analytical Results

RLAR forms, 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 
Transmitting Records to Project Records Office

Refer to RL-AP-1.0 (Reference 3.1.1) regarding transmittal of records to Project Records.
 LISTNUM  \l 1 
Forms, Exhibits, and Attachments

 LISTNUM  \l 2 
Forms
(
DDO-020, Alpha/Beta Counter Sample Holder Guide (Reference 3.1.1)

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

(
DDO-027, Radioanalytical Laboratory Analytical Request (Reference 3.1.1)


 LISTNUM 
Exhibits

None.

 LISTNUM 
Attachments
(
Attachment 1, Sample .IDN File

(
Attachment 2, Sample Raw Data Report

(
Attachment 3, Soil Self-Absorption .IDN File

(
Attachment 4, Self-Absorption Factor Printout

(
Attachment 5, Final Results Printout

ATTACHMENT 1

SAMPLE .IDN FILE
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ATTACHMENT 2

SAMPLE RAW DATA REPORT
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ATTACHMENT 3

SOIL SELF-ABSORPTION .IDN FILE
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ATTACHMENT 4

SELF-ABSORPTION FACTOR PRINTOUT
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ATTACHMENT 5

FINAL RESULTS PRINTOUT
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