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STANDARD REFERENCE MATERIAL PREPARATION AND CALIBRATION

 LISTNUM  \l 1 
Scope
This document describes the Radioanalytical Laboratory (RAL) procedures for preparation/ calibration and annual verification of radioactive standard reference material used in the laboratory for tracers, matrix spikes, blank spikes, and counting instrumentation efficiencies, including annual calibration verification of counting instrument efficiency and working radioactive standards used in the RAL. Radioactive standards used in the RAL are calibrated before radioisotopes are quantified in samples of unknown activity. The radioactive standards are prepared using National Institute of Standards and Technology (NIST) traceable activities and with physical characteristics as close as practical to the actual sample.

 LISTNUM 
Purpose
This procedure describes the requirements, responsibilities, and procedures for preparing and calibrating radioactive standard reference material used in the RAL. This procedure fulfills 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 
DD-02-01, Good Laboratory Practices Plan

 LISTNUM 
RL-TP-026, Analysis of Tritiated Water and Screening for Low Beta Energy Emitters by Liquid Scintillation Counting

 LISTNUM 
RL-CP-009, Calibration and Operation of the Packard Tri-Carb® 2200CA LSC

 LISTNUM 
RL-TP-035, Strontium-90 Analysis by Extraction Chromatography

 LISTNUM 
RL-TP-020, Gross Alpha and Beta Analysis Using the Tennelec LB5100 Low Background System

 LISTNUM 
RL-CP-023, Calibration, Operation, and Control Chart Procedures and Preventive Maintenance for the Low Background Alpha and Beta Counting System Model S5E2100

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

 LISTNUM 
RL-TP-054, Determination of Actinides in all Sample Matrices

 LISTNUM 
RL-CP-012, Alpha Spectroscopy Instrument Calibration, Operation, and Preventive Maintenance Procedures

 LISTNUM  \l 2 
Definitions

Refer to RL-QAP-1.0 (Reference 3.1.2) and/or the Battelle Columbus Laboratories Decommissioning Project (BCLDP) Procedures Dictionary for definitions of the following terms:

Accuracy*
Carrier
Contamination*



Laboratory 
Matrix
Matrix Spike*



Method Blank*
Precision*
Professional Judgment 

Relative Percent Difference 
Standard Reference 
Technician 

Tracer 

  Material 
Validation 

*Where two definitions of the same term occur in the BCLDP Procedures Dictionary, the correct definition for this plan is the one associated with RL-QAP-1.0.

 LISTNUM 
Developmental Resources

ITLV-0528, Tier II Radiological Data Review – Data Verification, International Technology Corporation, July 23, 1999

 LISTNUM  \l 1 
General

 LISTNUM  \l 2 
Equipment and Materials
In this section, equipment and materials are specified; however, equivalent materials and equipment can be substituted when appropriate.

 LISTNUM  \l 3 
Glass beakers

 LISTNUM 
Plastic beakers, disposable

 LISTNUM 
Analytical balance, 0.0001-g sensitivity

 LISTNUM 
Plastic transfer pipettes, disposable

 LISTNUM 
Centrifuge

 LISTNUM 
Eppendorf pipettes or equivalent, 0.05-mL to 5-mL

 LISTNUM 
Adjustable hot plates

 LISTNUM 
Graduated cylinders

 LISTNUM  \l 3 
Fume hood

 LISTNUM  \l 3 
Polypropylene centrifuge tubes, 50-mL, disposable

 LISTNUM 
Deep stainless steel planchets, 2 inches in diameter, concentric-ringed (Coy Laboratory Products, Inc. or equivalent)

 LISTNUM  \l 3 
Water – deioinizing system, Barnstead E-Pure or equivalent

 LISTNUM  \l 3 
Needles and syringes

 LISTNUM  \l 3 
Volumetric flasks, Class A

 LISTNUM  \l 2 
Reagents
NOTE:
Unless otherwise indicated, all references to water shall be understood to mean deionized (DI) water. Prepare each solution as indicated and store in appropriately labeled container(s) with preparation and expiration dates and technician’s initials. The technician shall document all reagent preparation procedures in the Reagent Preparation Logbook.

Reagent grade chemicals shall be used in all tests. Unless otherwise indicated, it is intended that all reagents shall conform to specifications of the Committee of the American Chemical Society. Other grades may be used, provided it is first ascertained that the reagent is of sufficiently high purity to permit its use without lessening the accuracy of the determination. Whenever possible, method blanks shall be run with all radioactive standard efficiency/control determinations.

 LISTNUM  \l 3 
DI water (Type II) having a resistance value greater than 16.0 megohm-cm on the continuous readout meter on the Barnstead E-Pure DI water system or equivalent

 LISTNUM 
Acetic acid, 17.4N: Glacial CH3COOH (concentrated) 99.8% (sp gr 1.05)

 LISTNUM 
Ammonium bioxalate (0.1M): Dissolve 6.31 g of H2C2O4 ( 2H2O and 7.11 g of (NH4)2C2O4 ( H2O in 900 mL of water and dilute to 1 L with water

 LISTNUM 
Ammonium sulfate, 200 mg/mL: Dissolve 20 g (NH4)2SO4 in DI water and dilute to 100 mL

 LISTNUM 
Barium carrier, 20 mg/mL, standardized: Dissolve 3.56 g BaCl2 (2H2O in 50 to 60 mL of 0.1M HNO3 and dilute to 100 mL with DI water

 LISTNUM 
Ethylenedinitrilotetraatic acid (EDTA) reagent, basic (0.25M): Dissolve about 20 g NaOH in 750 mL DI water, heat, and slowly add 93 g disodium ethylenedinitriloacetate dihydrate (Na2C10H14O8N2 (2H2O) while stirring. After the salt is in solution, filter through coarse filter paper and dilute to 1L

 LISTNUM 
Hydrochloric acid (12M): Concentrated HCl (sp gr 1.19)

 LISTNUM 
Hydrochloric acid (0.01M): Add 0.8 mL of concentrated HCl to 900 mL of water and dilute to 1 L with water

 LISTNUM 
Nitric acid (16M): Concentrated HNO3 (sp gr 1.42)

 LISTNUM 
Nitric acid (3M)/aluminum nitrate (1.0M) solution: Dissolve 212 g of anhydrous aluminum nitrate in 700 mL of water, add 191 mL of concentrated HNO3, and dilute to 1 L with water

 LISTNUM  \l 2 
Standards

 LISTNUM  \l 3 
Plutonium-242 (Pu-242) or Pu-236, Americium-243 (Am-243), Uranium­232 (U-232), Thorium-228 (Th-228), and Th-229 alpha spectroscopy tracer solutions with an activity in the range of 5 dpm/mL to 100 dpm/mL and NIST-traceable

 LISTNUM 
Pu-239, Am-241, U-234/U-238, Th-230, and Neptunium-237 (Np-237) alpha spectroscopy control spike solutions with an activity in the range of 5 dpm/mL to 100 dpm/mL and NIST-traceable

 LISTNUM 
Strontium-90/Yttrium-90 (Sr-90/Y-90), Tritium (H-3), Carbon-14 (C-14), Radium-228 (Ra-228), and Sr-89 beta-emitting radioactive standard efficiency calibration/spike solutions with an activity in the range of 100 dpm/mL to 10,000 dpm/mL and NIST-traceable

 LISTNUM 
Am-241, Pu-239, Ra-226, and Np-237 alpha-emitting radioactive standard efficiency calibration/spike solutions with an activity in the range of 100 dpm/mL to 10,000 dpm/mL and NIST-traceable

 LISTNUM  \l 2 
Personnel Safety Precautions

 LISTNUM  \l 3 
Personnel safety precautions are outlined in DD-92-02 (Reference 3.1.3).

 LISTNUM  \l 3 
Concentrated hydrochloric acid can cause burns and irritate the respiratory tract. Concentrated nitric acid is a strong oxidizer and can cause severe burns. Hydrofluoric acid can cause severe burns that are not immediately noticed.

 LISTNUM  \l 2 
Radiological Safety Precautions

 LISTNUM  \l 3 
Radiological safety precautions appropriate to the nature of the radioisotopes that are being prepared/calibrated must be reviewed prior to handling the radioactive standards (e.g., latex gloves worn, work in fume hood, etc.).

 LISTNUM 
Compliance with the current RAL Radiation Work Permit is mandatory.
 LISTNUM  \l 1 
Procedure
Except where otherwise specified, the Quality Control (QC) Officer or designee shall perform all the requirements of Section 5.0. It is the responsibility of the QC Officer or designee to ensure that all QC criteria have been met prior to using the standard reference material for sample analyses.

NOTE:
The QC Officer or designee shall complete the Standard Reference Material Preparation and Calibration Worksheet (DDO-530) to document radioactive standard material preparation and/or calibration.


If the radioactive standard has already been prepared and does not require a dilution, then skip Section 5.1 and proceed to the appropriate section for calibration.

 LISTNUM  \l 2 
Radioactive Standard Preparation

NOTE:
Prior to opening the radioactive standard vial, all chemicals, glassware, materials, and analytical balance shall be prepared and ready for use. Once the radioactive standard vial is opened, it is necessary to work carefully and quickly to prevent spills and minimize evaporation during transfer of the radioactive standard(s).

 LISTNUM  \l 3 
Review the radioactive standard Certificate of Calibration to determine the dilution factor for efficiency/spike/tracer standard concentration (dpm/mL) required. Determine if a density constant is required in order to convert volume to weight of the radioactive standard.

 LISTNUM 
Determine the solution used for diluting the radioactive standard from the radioactive standard Certificate of Calibration. Prepare the solution used for diluting the radioactive standard (e.g., 1N HNO3).

NOTE:
If the radioactive standard has already been prepared and requires a dilution to use a working standard for spikes and tracers, then steps 5.1.3 through 5.1.6 maybe skipped. Record dilution information (e.g., pipette(s) used, etc.) on DDO-530.

 LISTNUM 
Ensure that the analytical balance is calibrated and functioning properly prior to opening the radioactive standard. See Reference 3.1.4 for a summary of rules governing the use of analytical balances.

 LISTNUM 
Place the volumetric flask or weighing vessel on the balance and get a tare weight. Record the balance make, model, and serial number on DDO-530.

CAUTION: 
Care must be taken when opening the flame sealed glass ampoule and handling the needle and syringe to avoid puncturing the skin.

 LISTNUM 
Prepare the needle and syringe to remove the radioactive standard from the vial to the weighing vessel.

 LISTNUM 
Carefully shake or vortex the sealed ampoule to mix the radioactive standard prior to opening.

 LISTNUM 
Open the radioactive standard vial and remove an aliquot of the standard using a needle and syringe. Carefully transfer the radioactive standard to the weighing vessel and record the weight of the radioactive standard on DDO-530.

 LISTNUM 
Dilute the radioactive standard with the specified reagent or DI water. Record dilution reagent and final volume on DDO-530.

 LISTNUM 
Hand calculate the decay corrected expected dpm/mL of the diluted radioactive standard on DDO-530.

 LISTNUM 
Store the radioactive standard in appropriate container(s) (e.g., glass containers for tritium in water) with solution ID #, preparation date, preparer’s initials, solute/solvent used in preparing calibration source, and decay-corrected radioactive standard activity (e.g., dpm/mL). Include sufficient information on the storage container(s) to trace the prepared calibration/control standard back to the NIST-traceable radioactive standard.

 LISTNUM 
Proceed with the appropriate calibration procedure listed below for calibration verification of the radioactive standard material.

 LISTNUM 
Perform all calibration verifications in at least triplicate analysis. A method blank should be included with all radioactive standard calibration verification procedure(s) using gas-proportional alpha/beta or liquid scintillation counting systems.

 LISTNUM  \l 2 
Calibration of Pure Beta-Emitting Radioactive Standards by Liquid Scintillation Counting

 LISTNUM  \l 3 
Refer to RL-TP-026 for calibration and standardization procedures used for pure beta-emitting (e.g., H-3, C-14) radioactive standards for liquid scintillation counters (Reference 3.1.5).

 LISTNUM  \l 3 
The radioactive standard(s) is (are) analyzed on a liquid scintillation counter using RL-CP-009 (Reference 3.1.6).

 LISTNUM 
The decay-corrected average result of the analysis is compared with the NIST-certified value listed on the Certificate of Calibration. Calculate the relative percent difference (RPD) for the replicate analysis. The RPD should be within ± 10%. If this criterion was not met, review the procedure for possible errors or problems and repeat Section 5.2.

 LISTNUM 
Calculate the RPD between the RAL analysis of the radioactive standard and the NIST value. The result should be within ± 10%. If the criterion cannot be met, refer to RL-QAP-1.0 for traceability of NIST standards that must be met prior to the use of standard reference materials (Reference 3.1.2).

 LISTNUM  \l 2 
Preparation of Pure Sr-90 and Y-90 Gross Beta Instrument Calibration Sources

NOTE:
Perform the steps in Section 5.10 prior to using the radioactive standard for Sr-90 instrument efficiency calibration.

 LISTNUM  \l 3 
Refer to RL-TP-035 for efficiency calibration procedures used for preparing pure Sr-90 and Y-90 efficiency calibration sources for low background gas-proportional counting systems (Reference 3.1.7).

 LISTNUM  \l 3 
The efficiency calibration sources are analyzed on a low background gas-proportional alpha/beta counting systems using RL-TP-020 or RL-CP-023 (References 3.1.8 and 3.1.9, respectively).

 LISTNUM 
The decay-corrected average result of the analysis is compared with the NIST-certified value listed on the Certificate of Calibration. Calculate the RPD for the replicate analysis. The RPD should be within ± 10%. If this criterion was not met, review the procedure for possible errors or problems and repeat Section 5.3.

 LISTNUM 
Calculate the RPD between the RAL analysis of the radioactive standard and the NIST value. The result should be within ± 10%. If the criterion cannot be met, refer to RL-QAP-1.0 for traceability of NIST standards that must be met prior to the use of standard reference materials (Reference 3.1.2).

 LISTNUM  \l 2 
Am-241, Np-237 and Sr-90/Y-90 Efficiency and Self-Absorption Standard Preparation for Gross Alpha/Beta Counting 
 LISTNUM  \l 3 
Refer to RL-TP-057 for efficiency and self-absorption calibration procedures used for preparing Am-241, Np-237, and Sr-90 sources for low background gas-proportional counting systems (Reference 3.1.10).

 LISTNUM  \l 3 
The efficiency and self-absorption standards are analyzed on a low background gas-proportional alpha/beta counting systems using RL-TP-020 or RL-CP-023 (References 3.1.8 and 3.1.9, respectively).

 LISTNUM 
The decay-corrected average result of the analysis is compared with the NIST-certified value listed on the Certificate of Calibration. Calculate the RPD for the replicate analysis. The RPD should be within ± 10%. If this criterion was not met, review the procedure for possible errors or problems and repeat Section 5.4.

 LISTNUM 
Calculate the RPD between the RAL analysis of the radioactive standard and the NIST value. The result should be within ± 10%. If the criterion cannot be met, refer to RL-QAP-1.0 for traceability of NIST standards that must be met prior to the use of standard reference materials (Reference 3.1.2).

 LISTNUM  \l 2 
U-232 and Th-228 Alpha Spectroscopy Tracer Solution Calibration
NOTE:
The amount of radioactive standard added should be within the same range as the tracer used in the radioanalytical analysis.

 LISTNUM  \l 3 
Using centrifuge tubes, add a known amount of U-232 tracer to 10 mL of 3M HNO3/1.0M Al(NO3)3. Follow sample separation and cerium fluoride precipitation procedures for uranium and thorium in RL-TP-054 (Reference 3.1.11).

 LISTNUM  \l 3 
Analyze the alpha spectroscopy tracers (U-232 and/or Th-228) on an alpha spectrometry counting system using RL-CP-012 (Reference 3.1.12).

 LISTNUM 
The decay-corrected average result of the analysis is compared with the NIST-certified value listed on the Certificate of Calibration. Calculate the RPD for the replicate analysis. The RPD should be within ± 10%. If this criterion was not met, review the procedure for possible errors or problems and repeat Section 5.5.

 LISTNUM 
Calculate the RPD between the RAL analysis of the radioactive standard and the NIST value. The result should be within ± 10%. If the criterion cannot be met, refer to RL-QAP-1.0 for traceability of NIST standards that must be met prior to the use of standard reference materials (Reference 3.1.2).

 LISTNUM  \l 2 
U-234/U-238 Alpha Spectroscopy Spike Solution Calibration
NOTE:
The amount of radioactive standard added should be within the same range as the spike used in the radioanalytical analysis.

 LISTNUM  \l 3 
Using centrifuge tubes, add a known amount of U-234/U-238 spike solution to approximately 15 mL of 0.01M HCl. Follow the cerium fluoride precipitation procedures for uranium in RL-TP-054 (Reference 3.1.11).

 LISTNUM  \l 3 
The alpha spectroscopy spikes are analyzed on an alpha spectrometry counting system using RL-CP-012 (Reference 3.1.12).

 LISTNUM 
The decay-corrected average result of the analysis is compared with the NIST-certified value listed on the Certificate of Calibration. Calculate the RPD for the replicate analysis. The RPD should be within ± 10%. If this criterion was not met, review the procedure for possible errors or problems and repeat Section 5.6.

 LISTNUM 
Calculate the RPD between the RAL analysis of the radioactive standard and the NIST value. The result should be within ± 10%. If the criterion cannot be met, refer to RL-QAP-1.0 for traceability of NIST standards that must be met prior to the use of standard reference materials (Reference 3.1.2).

 LISTNUM  \l 2 
Th-230 and Th-229 Alpha Spectroscopy Spike and Tracer Solution Calibration
NOTE:
The amount of radioactive standard added should be within the same range as the spike and tracer used in the radioanalytical analysis.

 LISTNUM  \l 3 
Using centrifuge tubes, add a known amount of thorium spike solution to approximately 10 mL of water, and then add 0.5 mL of concentrated HCl. Follow the cerium fluoride precipitation procedures for thorium in RL‑TP‑054 (Reference 3.1.11).

 LISTNUM  \l 3 
The alpha spectroscopy spikes are analyzed on an alpha spectrometry counting system using RL-CP-012 (Reference 3.1.12).

 LISTNUM 
The decay-corrected average result of the analysis is compared with the NIST-certified value listed on the Certificate of Calibration. Calculate the RPD for the replicate analysis. The RPD should be within ± 10%. If this criterion was not met, review the procedure for possible errors or problems and repeat Section 5.7.

 LISTNUM 
Calculate the RPD between the RAL analysis of the radioactive standard and the NIST value. The result should be within ± 10%. If the criterion cannot be met, refer to RL-QAP-1.0 for traceability of NIST standards that must be met prior to the use of standard reference materials (Reference 3.1.2).

 LISTNUM  \l 2 
Am-241 and Am-243 Alpha Spectroscopy Spike and Tracer Solution Calibration
NOTE:
The amount of radioactive standard added should be within the same range as the spike and tracer used in the radioanalytical analysis.

 LISTNUM  \l 3 
Using centrifuge tubes, add a known amount of Am-241 or Am-243 spike/tracer solution to approximately 10 mL of water, and then add 0.5 mL of concentrated HCl. Proceed to the cerium fluoride precipitation procedures for americium in RL-TP-054 (Reference 3.1.11).

 LISTNUM  \l 3 
The alpha spectroscopy tracers and spikes are analyzed on an alpha spectrometry counting system using RL-CP-012 (Reference 3.1.12).

 LISTNUM 
The decay-corrected average result of the analysis is compared with the NIST-certified value listed on the Certificate of Calibration. Calculate the RPD for the replicate analysis. The RPD should be within ± 10%. If this criterion was not met, review the procedure for possible errors or problems and repeat Section 5.8.

 LISTNUM 
Calculate the RPD between the RAL analysis of the radioactive standard and the NIST value. The result should be within ± 10%. If the criterion cannot be met, refer to RL-QAP-1.0 for traceability of NIST standards that must be met prior to the use of standard reference materials (Reference 3.1.2).

 LISTNUM  \l 2 
Pu-236, Pu-239 and Pu-242 Alpha Spectroscopy Tracer and Spike Solution Calibration
NOTE:
The amount of radioactive standard added should be within the same range as the tracer and spike used in the radioanalytical analysis.

 LISTNUM  \l 3 
Using centrifuge tubes, add a known amount of Pu tracer or spike solution to approximately 10 mL of 0.1M ammonium bioxalate. Follow the cerium fluoride precipitation procedures for plutonium in RL-TP-054 (Reference 3.1.11).

 LISTNUM  \l 3 
The alpha spectroscopy tracers and spikes are analyzed on an alpha spectrometry counting system using RL-CP-012 (Reference 3.1.12).

 LISTNUM 
The decay-corrected average result of the analysis is compared with the NIST-certified value listed on the Certificate of Calibration. Calculate the RPD for the replicate analysis. The RPD should be within ± 10%. If this criterion was not met, review the procedure for possible errors or problems and repeat Section 5.9.

 LISTNUM 
Calculate the RPD between the RAL analysis of the radioactive standard and the NIST value. The result should be within ± 10%. If the criterion cannot be met, refer to RL-QAP-1.0 for traceability of NIST standards that must be met prior to the use of standard reference materials (Reference 3.1.2).

 LISTNUM  \l 2 
Sr-90/Y-90, Am-241, Sr-89, Th-230, Ra-228, and Pu-239 Gross Alpha and Beta Efficiency and Spike Calibration
NOTE:
If the radioactive standard is already in a nitric solution, the standard may be added directly to the tared, deep concentric-ringed planchet and dried.

 LISTNUM  \l 3 
Add a known amount of radioactive standard to each beaker. Allow the standard to dry, then add concentrated HNO3 to the beakers. Repeat. Quantitatively transfer the radioactive standard to tared, deep concentric-ringed planchets and dry.

NOTE:
When the standard is used for efficiency calibration of an instrument, acquire 10,000 counts in the region of interest.

 LISTNUM  \l 3 
The efficiency and spike calibration sources are analyzed on a low background gas-proportional alpha/beta counting system using RL-TP-020 or RL-CP-023 (References 3.1.8 and 3.1.9, respectively).

 LISTNUM 
The decay-corrected average result of the analysis is compared with the NIST-certified value listed on the Certificate of Calibration. Calculate the RPD for the replicate analysis. The RPD should be within ± 10%. If this criterion was not met, review the procedure for possible errors or problems and repeat Section 5.10.

 LISTNUM 
Calculate the RPD between the RAL analysis of the radioactive standard and the NIST value. The result should be within ± 10%. If the criterion cannot be met, refer to RL-QAP-1.0 for traceability of NIST standards that must be met prior to the use of standard reference materials (Reference 3.1.2).

 LISTNUM  \l 2 
Ra-226 Gross Alpha Efficiency and Spike Calibration
 LISTNUM  \l 3 
Add 1 mL of barium carrier to 25 mL of EDTA reagent in a centrifuge tube. Heat the centrifuge tubes in a hot water bath. 

 LISTNUM 
Add 1 mL of (NH4)2SO4 and stir thoroughly. 

 LISTNUM 
Add glacial acetic acid dropwise until barium sulfate, Ba(SO4)2, precipitates, then add 2 mL excess. Digest in a hot water bath until precipitate settles.

 LISTNUM 
Centrifuge and discard the supernatant.

 LISTNUM 
Wash the precipitate with ~10 mL of deionized water; centrifuge and discard the supernatant. Repeat.

 LISTNUM 
Add a known amount of radioactive standard to each centrifuge tube except for the method blank. Quantitatively transfer each centrifuge tube to separate tared, deep concentric-ringed planchets and dry. Allow the planchets to cool in a desiccator.

 LISTNUM 
Weigh the planchets to determine the weight of the barium sulfate precipitate. Record the weights on DDO-530.

 LISTNUM  \l 3 
The efficiency and spike calibration sources are analyzed on a low background gas-proportional alpha/beta counting system using RL-TP-020 or RL-CP-023 (References 3.1.8 and 3.1.9, respectively).

 LISTNUM 
The decay-corrected average result of the analysis is compared with the NIST-certified value listed on the Certificate of Calibration. Calculate the RPD for the replicate analysis. The RPD should be within ± 10%. If this criterion was not met, review the procedure for possible errors or problems and repeat Section 5.11.

 LISTNUM 
Calculate the RPD between the RAL analysis of the radioactive standard and the NIST value. The result should be within ± 10%. If the criterion cannot be met, refer to RL-QAP-1.0 for traceability of NIST standards that must be met prior to the use of standard reference materials (Reference 3.1.2).

 LISTNUM  \l 2 
Review of Standard Reference Material Calibration Data
The calibration results shall be reviewed by the QC Officer or designee. The reviewer’s signature and date on the hard copy of the results shall be evidence of this review process. The Laboratory Manager or designee shall independently validate all entries, comparisons of decay-corrected activity to the NIST value, calculations used, precision and accuracy, and possible method blank/matrix contamination.

Professional judgment shall be used for times when the derived value for radioactive standard calibration is used instead of NIST certificate value. Documentation will be included to support the use of the derived value for sample analyses. 

 LISTNUM  \l 1 
Records
 LISTNUM  \l 2 
The following records are generated when implementing this procedure:

(
Radioactive standard Certificate of Calibration (supplied by vendor)
(
Standard Reference Material Preparation and Calibration Worksheet

(
Counting instrument standard calibration data and calculations

 LISTNUM 
Refer to RL-AP-1.0 (Reference 3.1.1) for the procedure used to transmit records to Project Records.

 LISTNUM  \l 1 
Forms, Exhibits, and Attachments

 LISTNUM  \l 2 
Forms

DDO-530, Standard Reference Material Preparation and Calibration Worksheet

 LISTNUM 
Exhibits

None.

 LISTNUM 
Attachments
None.
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Standard Reference Material Preparation and Calibration Worksheet

NIST traceable standard, ID #, manufacturer:

Standard reference date/time, activity concentration and
half-life:

Standard Certificate of Calibration attached:

Yes / No

Identification and trace quantity of other radionuclides in
standard:

Standard solution description and total mass of solution:

Working solution ID number (e.g., PU236-FEB02):

Date calibration/control standard prepared:

Solute/solvent/carriers and their mass/volumes used in
preparing calibration/check source:

Balance — Make, Model, and S/N used in preparation of
calibration/check source:

Decay corrected activity traceable to NIST (dpm/ml):

Pipette(s) — Model, ID# and volume (e.g., 1 mL) and
calibration date used in standard preparation/calibration:

Date calibration verification standard counted:

Counting instrument ID#:

List results and average of prepared calibration/control
sources (dpm/ml):

RPD of prepared calibration/control sources:

RPD between prepared calibration/control source and NIST
values:

Initials/signature and date of calibration/control source
preparer:

Initials/signature and date of individual verifying
entries/calculations:

** ADDITIONAL SPACE ON BACK FOR WRITING AND CALCULATIONS**

DDO-530 Page 1 of 2
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