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RADIOANALYTICAL LABORATORY 
QUALITY ASSURANCE PROGRAM PLAN

 LISTNUM  \l 1 
Introduction
This Quality Assurance Program Plan (QAPP) describes the quality assurance system used for operating the Radioanalytical Laboratory (RAL) for the Battelle Columbus Laboratories Decommissioning Project (BCLDP). This QAPP is implemented in accordance with the BCLDP Quality Manual for Decontamination and Decommissioning Operations (DDO) (Reference 2.1) which is designed to be responsive to the quality assurance requirements of the Contractors Requirements Document of U.S. Department of Energy (DOE) Order 414.1A (Reference 2.2); the American National Standards Institute/American Society of Mechanical Engineers (ANSI/ASME) Nuclear Quality Assurance-1 (NQA-1) (Reference 2.3); Utah Rule R444-14 “Rule for the Certification of Environmental Laboratories” (Reference 2.4);” National Environmental Laboratory Accreditation Program (NELAP) – Quality Systems (Reference 2.5); and Quality Assurance Specifications for Battelle Columbus Operations (BCO) (Reference 2.6). The goal of this QAPP is to ensure that services performed by the laboratory maintain a quality level that:

(
Meets the requirements and expectations of its BCLDP customer(s)

(
Is consistent with applicable DOE orders, laws, codes, and regulations and the public need

(
Maintains a level of confidence in the services provided such that the customer(s), regulatory agencies, and the public are ensured that measurement results from its program are valid.

This document summarizes the components of the QAPP. The functional areas covered in the QAPP are related to the radiochemical and radiometric analyses conducted by the RAL. Details of the actions required under this QAPP are contained in implementing procedures. The QAPP shall be maintained current under the responsibility of the Quality Control (QC) Officer.

 LISTNUM 
References
 LISTNUM  \l 2 
Quality Manual for Decontamination and Decommissioning Operations

 LISTNUM 
Contractors Requirements Document of U.S. DOE Order 414.1A

 LISTNUM 
ANSI/ASME NQA-1, “Quality Assurance Program Requirements for Nuclear Facilities”

 LISTNUM 
Utah Rule R444-14, “Rule for the Certification of Environmental Laboratories”

 LISTNUM 
National Environmental Laboratory Accreditation Program (NELAP) – “Quality Systems”

 LISTNUM 
Quality Assurance Specifications for Battelle Columbus Operations (BCO)

 LISTNUM 
All RL-CP and RL-TP procedures (see Section 3.22)

 LISTNUM 
QD-AP-15.1, Nonconformance Reporting for Activities, Items, and Materials

 LISTNUM 
QD-AP-16.1, Corrective Action

 LISTNUM 
RC-AP-3.0, Event Reporting

 LISTNUM 
QD-AP-5.1, Preparation of Procedures

 LISTNUM 
QD-AP-6.1, Document Control

 LISTNUM 
QD-AP-4.1, Documentation and Control of Purchased Items and Services

 LISTNUM 
RL-AP-2.0, Radiochemical Data Validation of Samples Analyzed in the RAL Radioanalytical Laboratory

 LISTNUM 
HP-OP-022, BCLDP Radioactive Source Control
 LISTNUM 
HP-AP-29.0, Control of Radiological Measuring and Test Equipment and Instrumentation

 LISTNUM 
SM­AP­1.0, Control of Non-Radiological Measuring and Test Equipment and Instrumentation

 LISTNUM 
RS-MN-001, BCO Radiation Safety Manual


 LISTNUM 
Title 40 Code of Federal Regulations (CFR) Part 136, Appendix B, “Definition and Procedure for the Determination of the Method Detection Limit”

 LISTNUM 
DD-02-01, Good Laboratory Practices Plan

 LISTNUM 
WA-OP-022, Radioactive Mixed Waste Accumulation and Storage

 LISTNUM 
PR-AP-17.1, Operation of Project Records Management System

 LISTNUM 
MA-AP-20.2, Management Self Assessments

 LISTNUM 
MA-AP-20.1, Management Walkdowns

 LISTNUM 
Protection and Control of Battelle and Sponsor Sensitive Information (Battelle Corporate Policy 1.4.1)

 LISTNUM 
Battelle Government Security Services – Total Information Protection Program

 LISTNUM 
EN-PP-002, Battelle Columbus Operations “Pollution Prevention Plan”
 LISTNUM 
WA-OP-020, Identification, Segregation, Separation, and Documentation of Low Level and Radioactive Mixed Waste

 LISTNUM 
RL-AP-1.0, Administrative Operating Procedure for the Radioanalytical Laboratory

 LISTNUM 
TD-AP-2.0, Indoctrination, Training, and Qualification
 LISTNUM 
DD-92-02, Radioanalytical Laboratory Chemical Hygiene Plan

 LISTNUM 
International Agency for Research on Cancer Monographs (IARC), Appendix C
 LISTNUM  \l 1 
NQA-1/NELAP Requirements

 LISTNUM  \l 2 
Organization

The RAL, located in West Jefferson, Ohio, performs radioanalytical analyses for the BCLDP. The Laboratory Manager directs the RAL and has the responsibility of ensuring that the service activities are carried out in full compliance with the Quality Manual and this QAPP. The routine radioanalytical work is overseen by a Supervisor who reports to the Laboratory Manager. A RAL individual is assigned as the QC Officer. This person reports directly to the Laboratory Manager, and has access to the DDO Quality Manager. This individual has responsibility for developing, establishing, and verifying quality assurance requirements for laboratory services. Exhibit 1 shows the laboratory organization. All RAL staff require (at a minimum) sufficient knowledge to perform routine laboratory assignments. They must know and apply RAL policies and procedures in the use of safety and security measures. All staff must be able to provide routine technical support in the conduct of laboratory tests, maintenance of laboratory records, and the compilation of experimental data; and they must clearly communicate procedures and results for contribution to reports. All RAL staff must possess (at a minimum) a high school diploma. The duties and responsibilities of the management, QC Officer, and staff of the laboratory are discussed as follows.

 LISTNUM  \l 3 
Laboratory Manager

The Laboratory Manager shall possess a bachelor’s degree in chemistry, physics, or engineering with 24 college semester credit hours of chemistry and two or more years of experience in the radiological analysis of environmental samples. A master’s or doctoral degree in one of the above disciplines may be substituted for one year of experience.

 LISTNUM  \l 4 
The Laboratory Manager shall:

a.
Specify and document the responsibility, authority, and interrelation of all personnel who manage, perform or verify work affecting the qualify of testing

b.
Have sufficient technical employees with the educational background and training necessary to perform all tests which the RAL is approved to perform

c.
Adequately supervise its technical employees to assure quality test results

d.
Have a job description for all key personnel and technical employees

e.
Maintain documentation of the qualifications of all key personnel

f.
Maintain a record of training for all key personnel and technical employees

g.
Document and clearly describe the lines of responsibility of all key personnel and technical employees.
 LISTNUM  \l 4 
The Laboratory Manager has overall responsibility for the administrative oversight and overall operation of the RAL and must:

a.
Define minimum qualifications, experience, and skills necessary for all technical employees

b.
Ensure and document through an annual competency check that each technical employee demonstrates initial and ongoing proficiency for the tests performed by the technical employee

c.
Supervise the quality assurance officer and ensure the production and quality of all results reported by the RAL

d.
Confirm QC compliance for any project sample analysis performed by the QC Officer

f.
Oversee off-site analytical services in support of the BCLDP.

 LISTNUM  \l 4 
The Laboratory Manager reports directly to the BCLDP Program Manager.
 LISTNUM  \l 3 
QC Officer

 LISTNUM  \l 4 
The RAL must have a QC Officer who meets the qualification requirements of this section who may also serve as Laboratory Manager.

 LISTNUM 
The QC Officer shall:

a.
Have documented training or experience in QC procedures and be knowledgeable in the QC requirements of this procedure

b.
Have a knowledge of the approved methods the RAL uses in order to allow him/her to verify that the RAL is following the approved methods

c.
Not analyze samples as part of the regular analyses performed (scheduled environmental samples) by the RAL

d.
Have direct access to the highest level of management at which decisions are taken on laboratory policy and resources, and to the Laboratory Manager

e.
Serve as the focal point for quality assurance and oversee and review QC data

f.
Provide verbal or written reports to management on actual or perceived problems affecting quality within the RAL

g.
Objectively evaluate data and objectively perform assessments

h.
Oversee all aspects of sample handling, testing, report collation, and distribution with the purpose of the production of high quality results

i.
Conduct or oversee and be responsible for an annual review of the entire technical operation of the RAL

j.
Notify the Laboratory Manager of RAL deficiencies in the quality system and monitor corrective actions.

 LISTNUM 
The QC Officer reports directly to the Laboratory Manager and has access to the DDO Quality Manager.
 LISTNUM  \l 3 
Laboratory Supervisor

 LISTNUM  \l 4 
The Laboratory Supervisor has overall responsibility for the day-to-day operation of the RAL and

a.
Must supervise all technical employees of the RAL

b.
Must assure that all samples are accepted in accordance with RL­AP-1.0

c.
Is responsible for the production and quality of all data reported by the RAL

d.
Ensure proper internal review process has been performed on data prior to formal release, maintain the daily analysis schedule, interact with submitter(s), and oversee storage of samples that must be archived.
 LISTNUM 
The Laboratory Supervisor reports to the Laboratory Manager or QC Officer.
 LISTNUM  \l 3 
Laboratory Technician

 LISTNUM  \l 4 
The Laboratory Technician shall

a.
Ensure current calibration of laboratory equipment

b.
Perform analyses for which they have completed and up-to-date demonstration of capability (DOC)
c.
Maintain samples under their custody as determined by the Radioanalytical Laboratory Analytical Request (DDO-027)

d.
Follow approved procedures and document noncompliances

e.
Authenticate forms, records, and data sheets generated in the course of analysis.

 LISTNUM 
Any RAL staff personnel performing analysis is considered a Laboratory Technician. The Laboratory Technician reports to the Laboratory Supervisor, Laboratory Manager, and/or QC Officer.
 LISTNUM  \l 3 
Sample Custodian

 LISTNUM  \l 4 
The Sample Custodian shall
a.
Receive, document the receipt, and transfer samples to the appropriate Laboratory Technicians

b.
Archive, return to submitter, or dispose of sample(s), as dictated on DDO-027, after all analyses have been reported to the submitter(s)

c.
Maintain sample log in record files and sample data for Project Records submittal.
 LISTNUM 
Any RAL staff personnel is considered a Sample Custodian. The Sample Custodian reports to the Laboratory Manager, Laboratory Supervisor, and/or QC Officer.
 LISTNUM  \l 3 
Additional details of the responsibilities of the management and staff are included in the appropriate sections of this document. The maintenance of quality performance is the continuing responsibility of each member of the laboratory staff. The independent quality assurance personnel are a single element in a system designed to achieve quality objectives and are not substitutes for quality practices by the individual members of the laboratory staff.

 LISTNUM  \l 2 
Quality Assurance Program

The Quality Assurance (QA) program used by the RAL shall be a planned, systematic, and documented program that includes an internal QC program (see Section 3.12). Personnel, equipment and all steps of the process that includes shipment of samples, receipt of samples, data evaluation, and reporting of the results performed by the laboratory shall be covered by this QAPP. The preparation of samples, procedures for the measurement of radioactivity, and data reduction are covered in RAL Procedures (Reference 2.7). The detailed QC responsibilities of the QC Officer are contained in this QAPP and in implementing standard operating procedures (SOPs).

 LISTNUM 
Design Control

Due to the scope of work conducted by the RAL, Design Control is not applicable (N/A).

 LISTNUM 
Procurement Document Control

Purchase requisition for all quality-related materials, supplies, or services relevant to the performance of the laboratory will be reviewed for approval by the Laboratory Manager, QC Officer, or designee. The principal criteria for acceptance will be the vendor’s qualifications to provide the item(s) or service in accordance with procurement documentation and product specifications. Vendor(s) will be selected from an Approved Suppliers List (ASL). The ASL will be maintained by the Quality Department, and additions to or deletions from the ASL will be based on an initial qualification evaluation and/or historical performance. Any changes to procurement documents will be subject to the same degree of control as used in the preparation of the original documents. Nonconformances of quality-related materials, supplies, or services will be recorded on the procurement documents and be documented per QD-AP-15.1 and/or QD-AP-6.1 (References 2.8 and 2.9) and final disposition reviewed by the QC Officer or designee.

 LISTNUM 
Instructions, Procedures, and Drawings

RAL tasks will be performed according to written, reviewed, and approved SOPs. Deviations from procedures will be documented by the technician in the comment column of the DDO­027 or in an associated case narrative and must be approved on a case-by-case basis by the Laboratory Manager or the QC Officer. Any deficiencies noted in samples upon login and/or in the preparation or analytical process which do not involve departure from procedure or affect data quality shall be noted by the technician in the comment section of the DDO­027 or in an associated case narrative. Deviations/departures from the SOPs must receive disposition from the Regulatory Compliance and Environment, Safety, and Health Oversight (RC&ESHO) Manager per RC-AP-3.0 (Reference 2.10) and be documented per QD-AP-15.1 and/or QD-AP-16.1 (References 2.8 and 2.9) and also be documented in a narrative to be included in the lab results folder. The SOPs will specify or reference appropriate quantitative or qualitative criteria, as applicable, to ensure that prescribed activities are satisfactorily accomplished.


The Laboratory Manager shall prepare, review, and approve all RAL procedures, plans, and temporary changes; any of these responsibilities may be delegated. All SOPs (which include calibration procedures, test procedures, and administrative procedures) shall be written to conform with QD-AP-5.1 (Reference 2.11).

 LISTNUM  \l 2 
Document Control

Controlled documents include the SOPs and all plans and DDO forms contained in the SOPs. Laboratory records, such as sample description, sample receipt, sample preparation, radioactivity measurements, and data reduction and verification, will be maintained by the RAL and are not controlled documents. The Laboratory Manager and RAL staff shall prepare Laboratory SOPs. These procedures shall be reviewed by the QC Officer and the Laboratory Manager. Only the Laboratory Manager or designee shall approve SOPs. After controlled documents are approved by the Laboratory Manager, the approved controlled documents are issued by the Document Control Manager. The recipient’s signature on Controlled Document Transmittal Record (DDO-191) (Reference 2.12) verifies receipt of SOPs. Old revisions of SOPs are archived in Project Records.

 LISTNUM 
Control of Purchased Items and Services

All quality affecting items must be purchased from project-approved (BCLDP) ASL. All incoming quality-related items or services will be inspected and/or reviewed to verify compliance with the specifications of the procurement documents, per QD-AP-4.1 (Reference 2.13). The acceptance of purchased services will be performed by the Laboratory Manager, QC Officer, or a technical specialist according to the quality level specified in individual SOPs. For those items where certificates of conformance are required, the certificates will be inspected for compliance and initialed/dated by the Laboratory Manager or QC Officer.

 LISTNUM 
Identification and Control of Items

The Laboratory Manager will establish and maintain a system for the identification and control of materials, parts, and components where project activities affect the quality of services. When such measures are required, the established identification system will ensure that material and part/component identification is maintained. Such identification is made either physically on the item/part or on records traceable to the items or services as contractually required or as appropriate. Specific requirements of the identification and control processes are delineated in Sections 3.11 through 3.13 and the SOPs (Reference 2.7).

 LISTNUM 
Control of Processes

The Laboratory Manager will ensure that radiochemical and instrumental measurements and methods are performed in accordance with appropriate instructions that include or reference procedure, personnel, and equipment qualification requirements. The requirements of the applicable codes and standards, including acceptance criteria for the process, will be specified or referenced in the procedures or instructions. Records will be maintained as appropriate for the currently qualified personnel, processes, and equipment of each special process.

 LISTNUM 
Inspection

All data/results generated in the RAL shall be reviewed prior to release to submitter. Formal release of data from the laboratory to the submitter will occur after the review process has taken place. In most cases, particularly for alpha isotopic measurements, results are computer-generated by the counting instrument. 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 shall be evidence of this review process. In other cases, the radiochemical analyses final results are calculated manually using a computer program such as Excel (e.g., gross alpha/beta (A/B), tritium, radium, etc.). The hard copy of such results shall be signed and dated by the person responsible for the manual calculation and by an independent reviewer of the data. Data validation shall be performed per RL-AP-2.0 (Reference 2.14).

 LISTNUM 
Test Control

The Laboratory Manager shall establish and maintain a Quality Assurance Program (see Section 3.2) to demonstrate that analytical systems and components will perform satisfactorily in service. Tests will be conducted in accordance with written and approved SOPs and/or the procedures normally used in performing radioanalytical analyses. Tests will incorporate the requirements and acceptance limits of technical procedures, as specified. Approved test procedures will include provisions for ensuring that all prerequisites for the given test are met, that adequate test instrumentation is available and used, and that the test is performed under suitable environmental conditions. Test results will be documented and evaluated by qualified personnel to ensure that test requirements have been satisfied.

 LISTNUM 
Internal QC Program

An internal QC program is an integral part of any measurement system used to ensure that analytical results are reliable and that data integrity is maintained throughout the measurement system. Instrument (method)-specific QC samples are described in detail in Sections 3.12.1 through 3.12.4. The results of the QC samples are evaluated and verified to fall within laboratory-specified acceptance limits. If these QC results are found to be outside the acceptance limits, then specific actions are taken on a case-by-case basis. Any problems noted with QC samples shall be documented and the submitter informed of the problem either on the data report or in a case narrative. For frequency and acceptance limits of QC samples and actions to be taken if QC results are unacceptable, see Section 3.12.6.

 LISTNUM  \l 3 
 Alpha/Beta Proportional Counting QC Tests

The Alpha/Beta Proportional Counting System(s) are computer driven and the test results are saved as electronic data. The gross A/B proportional counting QC results also are compiled in QC files. The procedures used for the calibration and verification of the Alpha/Beta Proportional Counting Systems are RL­CP­022 and RL-CP-023 (Reference 2.7).

 LISTNUM  \l 4 
Efficiency Calibration (EC)

The (initial) EC is performed to establish the efficiency of the counting system. The system efficiency established by running the EC is the value used to quantitate samples.

 LISTNUM 
Background Calibration

The background calibration is performed to establish the background of the counting system. The system background established by running the background calibration is the value used to subtract the system background from a sample.

 LISTNUM 
Efficiency Calibration Verification (ECV)

The ECV QC test is performed to ensure that the A/B counting system(s) are operating within prescribed boundary limits. The ECV is performed using alpha and beta National Institute of Standards and Technology (NIST) traceable standards. The ECV standard must be different than the standard used to perform the EC. The ECV determination is performed in accordance with RL­CP­022 and RL­CP­023 (Reference 2.7). The ECV results are compared with historical data to ensure system accuracy prior to and during sample analysis.

 LISTNUM 
Background Check

The background check QC test is performed to ensure that the counting system(s) are not contaminated prior to analyzing samples. The background test is performed in accordance with RL­CP­022 and RL­CP­023 (Reference 2.7). The background results are compared with historical data to ensure that the system is not contaminated prior to and during sample counting.

 LISTNUM 
Plateau

The plateau QC test is performed to ensure that the appropriate voltage is used for simultaneous A/B counting. The plateau QC test is performed using alpha and beta NIST-traceable standards in accordance with RL-CP-022 and RL-CP-023 (Reference 2.7).

 LISTNUM 
Chi-Square

The Chi-Square statistical test is performed to ensure reproducibility of the sample counts. The Chi-Square test is performed using alpha and beta NIST-traceable standards in accordance with RL­CP­022 and RL­CP­023 (Reference 2.7). The Chi-Square test consists of comparing multiple counts of the same source (one alpha and one beta) to ensure reproducibility of the sample count.

 LISTNUM 
Method Blank

The method blank QC test is performed to ensure that sample cross contamination has not occurred with each batch. Blank samples are prepared in accordance with specific SOPs (RL­TP­005, RL­TP­035, or RL­TP­057 [Reference 2.7]). The blank results are compared with historical data for each counting instrument to ensure that the analytical process is in control.

 LISTNUM  \l 4 
Duplicate (Split)

The duplicate QC test is performed to evaluate analytical precision. The duplicate samples are prepared in accordance with specific SOPs (RL­TP­005, RL­TP­007, RL­TP­035, or RL­TP­057 [Reference 2.7]). The sample is prepared twice and each sample is analyzed separately. The duplicate results are compared to ensure  uniformity of the sample aliquot.

 LISTNUM 
Matrix Spike

The matrix spike (MS) QC test is performed to evaluate analytical accuracy. In this sample type, a known amount of spike solution is added to a sample aliquot before sample preparation. The sample is prepared in accordance with specific SOPs (RL­TP­005, RL­TP­035, or RL­TP­057 [Reference 2.7]). The spike sample result is compared with the known result and a percent recovery (%R) of the spike is calculated. The spike recovery is compared with historical data to ensure that the analytical process is in control.

 LISTNUM 
Laboratory Control Sample (LCS)

The LCS QC test is performed to determine analytical accuracy without specific matrix interference. In this sample type, a known amount of spike solution is added to a reagent blank sample before sample preparation. The LCS result is compared with the known result and a %R of the LCS is calculated. The LCS recovery is verified to fall within specific QC limits to ensure that the analytical process is in control.

 LISTNUM  \l 3 
Gamma Spectroscopy QC Tests

Since the Gamma Spectrometry System is computer driven, the test results are saved as electronic data and backup files are sent to Project Records once per year. All Gamma Spectroscopy QC tests are performed in accordance with Section 3.12.6 and RL­CP­010 (Reference 2.7). All gamma counting procedures are performed in accordance with RL­TP­030 (Reference 2.7).

 LISTNUM  \l 4 
Energy Resolution and Efficiency Calibration Verification

Energy resolution and efficiency calibration is a qualitative/quantitative test to ensure the correct centroid energy, full width at half maximum (FWHM), and net counts under each calibration peak. The test samples are a reference source in varied geometries, traditionally in disk form, such as a filter with known gamma radionuclide activities with both low and high energy peaks.

 LISTNUM 
Background Calibration

The background calibration is performed to establish a baseline for background subtraction when analyzing samples. The background QC test is performed with an empty shield.

 LISTNUM 
Background Check

The background check is performed to verify that the shield is not contaminated prior to sample counting.

 LISTNUM 
Efficiency Calibrations

ECs are used to measure the efficiency of the gamma detector for specific geometries. The calibration standards are NIST-traceable mixtures of known radioisotope activities. ECs are performed when changing or installing a new detector, or after detector repairs.

 LISTNUM  \l 3 
Alpha Spectroscopy QC tests

Since the Alpha Spectroscopy System is computer driven, the test results are saved as electronic data and backup files are sent to Project Records once per year. All Alpha Spectroscopy tests are performed in accordance with Section 3.12.6 and RL­CP-012 (Reference 2.7) (unless otherwise noted).

 LISTNUM  \l 4 
Efficiency Calibrations

ECs are used to measure the efficiency of the alpha detectors for a specific distance from the detector. The calibration standards are NIST-traceable mixtures of known alpha-emitting radioisotope activities with low and high energy peaks.

 LISTNUM  \l 4 
Background

The background is performed to establish a baseline for background subtraction when analyzing samples. The background is performed with an empty chamber, blank planchet, and alpha disk holder in place. The count time should be at least as long as the standard sample count time (e.g., 1000-minute). 

 LISTNUM 
Pulser Check (Signal Generation)

The pulser check uses a 500 Hertz signal at a simulated energy of 5.0 MeV that is introduced into the system to ensure the performance stability (peak position, peak area, and FWHM) of each spectrometer.

 LISTNUM 
Duplicate (Split)

The duplicate is performed on samples to evaluate analytical precision. The sample is prepared twice (in accordance with specific SOPs) and each sample is analyzed separately. The duplicate results are compared to ensure uniformity of the sample.

 LISTNUM 
Matrix Spikes

MS QC test is performed to evaluate analytical accuracy. A known amount of alpha radioisotope is added to a separate aliquot of the same sample before preparation. The spike sample result is compared with the known result and a %R of the spike is calculated. The spike recovery is compared with historical data for the specific analysis to ensure that the analytical process is in control.

 LISTNUM 
Laboratory Control Sample

The LCS QC test is performed to evaluate analytical accuracy. A known amount of alpha radioisotope is added to a reagent blank sample before sample preparation. The LCS result is compared with the known result and a %R of the LCS is calculated. The LCS recovery is verified to fall within specific QC limits to ensure that the analytical process is in control.

 LISTNUM 
Method Blank

The method blank is performed to ensure that sample cross contamination has not occurred with a sample batch. The blank samples are prepared in accordance with specific SOPs. The blank results are reviewed to ensure that the analytical process is in control.

 LISTNUM  \l 3 
Liquid Scintillation QC Tests

The Liquid Scintillation Counter (LSC) is computer driven, but does not have electronic data file backup capability. A hard copy of all generated data reports is sent to Project Records monthly. All LSC QC tests are performed in accordance with Section 3.12.6 and RL­CP­009 (Reference 2.7). The LSC QC results are compiled in QC files.

 LISTNUM  \l 4 
Self-Normalization

This qualitative test is performed to ensure that the counting equipment is operating at an optimum high-voltage setting. An unquenched carbon­14 standard is used with the SNC protocol plug inserted into a cassette.

 LISTNUM 
Instrument Performance Verification

The instrument performance verification is a reference evaluation using NIST-traceable standards of tritium and carbon­14 in an unquenched liquid scintillation cocktail and an unquenched background standard. The efficiency results are compared with historical data to ensure system accuracy prior to analyzing samples.

 LISTNUM 
Quench Correlation Curve

The liquid scintillation quench curve standards are prepared for each specific radioisotope to be measured in the sample for quench correction. The LSC, once properly calibrated with standards, can automatically compensate for quenching regardless of the quenching agent and mechanism.

 LISTNUM 
Chi-Square

The Chi-Square statistical test is performed to ensure reproducibility of the sample counts. The Chi-Square test is performed using the tritium and carbon-14 unquenched standards as in accordance with RL­CP­009 (Reference 2.7). The Chi-Square test consists of taking multiple counts of the same source to ensure reproducibility of the sample count.

 LISTNUM 
Duplicate (Split)

Duplicates are performed to evaluate analytical precision. The samples are prepared in accordance with specific SOPs. The sample is prepared twice and each sample is analyzed separately. The duplicate results are compared to ensure uniformity of the sample.

 LISTNUM 
Matrix Spike

MSs are performed to evaluate analytical accuracy. A known activity (DPM) of a radioisotope is added to a split of a sample before analysis. The spike sample result is compared with the known result and a %R of the spike is calculated. The spike recovery is compared with historical data for the specific analysis to ensure that the analytical process is in control.

 LISTNUM 
Method Blank

The method blank is performed to ensure that sample cross contamination has not occurred with each batch. Blank samples are prepared in accordance with specific SOPs. The blank results are compared with historical data to ensure that the analytical process is in control.

 LISTNUM  \l 3 
Intercomparison Samples

In addition to Alpha/Beta Proportional, Liquid Scintillation, Gamma Spectroscopy, and Alpha Spectroscopy QC samples, the RAL also participates in laboratory intercomparison studies which are applicable to the work performed by the laboratory. The evaluations performed on these samples will be determined by the type of sample submitted to the RAL. The samples will be submitted by the U.S. DOE Environmental Measurements Laboratory (EML) intercomparison program or a suitable alternative as determined by the DOE and the Performance Evaluation (PE) from an outside source, such as Environmental Resource Associates (ERA).

 LISTNUM 
QC Evaluation Tables

The following tables give an explanation of the QC tests, the frequency at which they are performed, acceptance criteria, Out of Control (OOC) actions to be taken, and the locations of the test results storage.

	Gas Proportional Alpha/Beta QC Tests

	QC Type
	Matrix
	Frequency
	Acceptance Criteria
	OOC Action
	Location of Test Results Storage

	Efficiency Calibration (EC)
	Sr – All matri​ces
	Annually (pre​pare & analyze per RL-TP-035) 
	Within 10% Relative Percent Difference (RPD) over range of EC
	-Reprocess and re-analyze EC

-If still OOC, perform mainte​nance on counting system and check prep. of EC stan​dards
	-System electronic files

-Hard copy in sys​tem QC log​book

	
	A/F, smear, solid, water
	Annually or if ECV is OOC (per RL-CP-022 and RL-CP-023)
	Within 10% RPD over range of EC
	-Reanalyze EC

-Check previous ECV for trending which may show need for recalc. of 3-sigma limit

-If still OOC, perform maint. on counting system, locate and fix source of problem
	-System electronic files

-Hard copy in sys​tem QC log​book

	
	Water – Am241 EC (needed to check recovery of LCS and MS)
	Annually (use the 0g planchets from RL-TP-057)
	Within 10% RPD over range of EC
	-Reprocess and re-analyze EC

-If still OOC, perform maint. on counting system and check prep of EC standards
	-System electronic files

-Hard copy in sys​tem QC log​book

	Background Calibration
	Sr – All matri​ces

Gross A/B – air filter, water
	Annually (calcu​late using average of previous years blanks)
	Below most re​cent 3-sigma limit of previous blanks
	-Check previous blank control chart which may show need for recalc. of 3-sigma limit

-If still OOC, perform maint. on counting system, locate and fix source of problem
	-Calculated from result stored on computer gener​ated control chart

	
	Smear, solid
	Weekly (per RL-CP-022 and RL-CP-023)
	Below most re​cent 3-sigma limit of Back​ground Check
	-Check previous background check control chart which may show need for recalc. of 3-sigma limit

-If still OOC, perform maint. on counting system, locate and fix source of problem
	-System electronic files

-Hard copy in sys​tem QC log​book

	Efficiency Calibration Verification (ECV)
	All matrices (shallow or deep planchet geometry)
	Daily as used and immediately fol​lowing sample analysis
	Within histori​cally based 3-sigma limits
	-Reanalyze ECV

-If still OOC, perform maint. on counting system, locate and fix source of problem

-Reanalyze ECV, if still OOC, rerun initial EC and recalc. control chart when enough ECV points are available

-If post-run ECV is OOC, then all samples associated with the failed ECV must be re​analyzed or the data flagged
	-System electronic files

-Hard copy in system QC log​book

-Computer gener​ated control chart

	Background Check (BC)
	N/A
	Daily as used and immediately fol​lowing sample analysis
	Below histori​cally based 3-sigma limit
	-Reanalyze BC

-If still OOC, wait until later in day and rerun BC (possible high radon)

-If still OOC, perform maint. on counting system, locate and fix source of problem

-Reanalyze BC, if still OOC, rerun initial “quarterly” background cal. and recalc. control chart when enough BC points are available

-If failed BC is post-run BC, then all samples associated with the failed BC must be re​analyzed
	-System electronic files

-Hard copy in system QC log​book

-Computer gener​ated control graph

	Plateau
	N/A
	Quarterly or when P-10 gas cylinder changed out
	Usually confirm on the combined alpha and beta chart that the count at the sys​tem op​erat​ing volt​age (1510V) lies ~50V above the knee. Also, confirm no un​reasonable cross-talk at 1510V when count​ing the beta standard
	-Reanalyze plateau

-If still OOC, adjust the bias so there is no unreasonable cross-talk at 1510V

-Reanalyze plateau and usu​ally confirm on the chart that the system operating voltage lies ~50V above the knee
	-System electronic file

-Raw data, spread​sheet and chart in system QC log​book

- Computer gener​ated spreadsheet and chart

	Chi-Square
	N/A
	Quarterly
	Within limits listed on Chi-Square Excel spreadsheet
	-Reanalyze Chi-Square

-If still OOC, perform maint. on count system, locate and fix source of problem

-Reanalyze Chi-Square
	-System electronic file

-Raw data and spreadsheet in system QC log​book

-Computer gener​ated spreadsheet

	Method Blank
	Water, Sr - all matrices, Smears, Air filters
	One per batch of up to 20 samples
	Below histori​cally based 3-sigma limits. If blank fails but sample <MDA, then sample analysis is ac​ceptable.
	-Reanalyze blank and check acceptance criteria

-If still OOC, then entire sam​ple group associated with failed blank shall be re-pre​pared and analyzed
	-Raw data in lab results folder

-Computer gener​ated control chart

	Duplicate (Split)
	Water, Sr - all matrices
	One per batch of up to 10 samples
	If <5x MDA, MD (1.96;

If >5x MDA, RPD (25%
	-Reanalyze sample and dupli​cate and check acceptance criteria

-If still OOC, then failed sam​ple and duplicate shall be re-prepared and analyzed
	-Raw data in lab results folder

-Computer gener​ated control chart

	
	Soil
	Duplicate run for each sample
	For beta: if <5x MDA, MD (1.96;

If >5x MDA, RPD (25%

For alpha: if MD (1.96, and beta passes
	
	

	Matrix Spike
	Water, Sr - all matrices
	One per batch of up to 20 samples
	Within histori​cally based 3-sigma limits or 75-125 %R if 3-sigma is tighter than 75%-125%
	-Reanalyze MS and check acceptance criteria

-If still OOC, then entire sam​ple group associated with failed MS shall be re-pre​pared and analyzed
	-Raw data in lab results folder

-Computer gener​ated control chart

	Laboratory Control Sample (LCS) (Blank Spike)
	Water, Sr - all matrices
	One per batch of up to 20 samples
	75-125 %R. If recovery >125% and sample <MDA, then sample analysis is acceptable.
	-Reanalyze LCS and check acceptance criteria

-If still OOC, then entire sam​ple group associated with failed LCS shall be re-pre​pared and analyzed
	-Raw data in lab results folder

-Computer gener​ated control chart

	Blind Sample (Intercomparison Sample)
	Gross A/B water

Sr90 - water, soil, air filter, vegetation
	Biannual
	75-125 %R of vendor’s value
	-Assess all systems associated with failed parameter, locate and fix problem
	-Lab results folder


	Gamma Spectroscopy QC Tests

	QC Type
	Matrix
	Frequency
	Acceptance Criteria
	OOC Action
	Location of Test Result Storage

	Energy Resolu​tion and ECV
	N/A
	Daily, as used, and following sample analysis
	Within histori​cally based 3-sigma limit
	-Locate problem by checking calibration printout and make appropriate changes to ampli​fiers and electronics

-Rerun verification

-If still OOC, the detector may need to be thermo-cycled

-If post run verification OOC, then associated sample must be reanalyzed or the data flagged
	-Electronic file

-Hard copy on system QC box

	Background (Long Count)
	N/A
	Monthly
	-Compare with historical data

-Count lab pre​pared blank wa​ter to con​firm no detectable peaks
	-Check for “hot” sample in area

-Wipe down shield and re​place plastic bag covering detector

-Rerun background
	-Electronic file

-System back​ground folder

	Background Check
	N/A
	Daily, as used, and following sample analysis
	Below histori​cally based 3-sigma limit
	-Check for “hot” sample in area

-Wipe down shield and re​place plastic bag covering detector

-Rerun background check

-If post run check OOC, then associated sample must be reanalyzed or the data flagged
	-Electronic file

-Hard copy in system QC box

	EC
	Each geometry/ matrix used
	As needed
	Within 10% of vendor certified values
	-Recount source

-If still OOC, recount source on different detector to verify vendor values are correct

-If still OOC, detector may need to be thermo-cycled
	-Electronic file

-System efficiency folder

	Blind Sample (Intercompari​son Sample)
	Water, soil,

air filter, vege​tation
	Biannual
	75-125 %R of vendor’s value
	-Assess all systems associated with failed parameter, locate and fix problem
	-Lab results folder


	Alpha Spectroscopy QC Tests

	QC Type
	Matrix
	Frequency
	Acceptance Criteria
	OOC Action
	Location of Test Result Storage

	EC
	N/A
	Monthly
	On control chart, all error bars must cross aver​age efficiency line
	-Rerun EC
	-Electronic file

-EC folder in lab

	Background Calibration
	N/A
	Monthly
	Below histori​cally based 3-sigma limits
	-Rerun background;

-If still OOC, wipe down inside of chamber and face of detector

-Rerun Background Cal.
	-Electronic file

-Background Cal. folder in lab

	Pulser Check/ Signal Genera​tion
	N/A
	Daily, as used, and following sample analysis
	FWHM: 8-35 keV

Energy: 4900-5100 keV

Centroid: Ch. 502-532

CPS = 35-505
	-Rerun pulser check;

-If still OOC, adjust bias and/or gain to correct prob​lem

-If post run pulser check is OOC, then associated sample must be reanalyzed or the data flagged
	-Pulser check folder in lab

	Duplicate (Split)
	All matrices
	One per batch of up to 10 samples
	If <5x MDA, MD (1.96;

If >5x MDA, RPD (25%
	-Reanalyze sample and dupli​cate and check acceptance criteria

-If still OOC, then entire sample group associated with failed duplicate shall be re-prepared and analyzed
	-Raw data in lab results folder

-Computer gener​ated control chart

	MS
	All matrices
	One per batch of up to 20 samples
	Within histori​cally based 3-sigma limits or 75-125 %R if 3-sigma is tighter than 75%-125%
	-Reanalyze MS and check acceptance criteria

-If still OOC, then entire sample group associated with failed MS shall be re-pre​pared and analyzed
	-Raw data in lab results folder

-Computer gener​ated control chart

	LCS (Blank Spike)
	All matrices
	One per batch of up to 20 samples
	75-125 %R. If LCS recovery >125% and sam​ple <MDA, then sample analysis is acceptable
	-Reanalyze LCS and check acceptance criteria

-If still OOC, then entire sample group associated with failed LCS shall be re-pre​pared and analyzed
	-Raw data in lab results folder

-Computer gener​ated control chart

	Method Blank
	All matrices
	One per batch of up to 20 samples
	Below histori​cally based 3-sigma limits. If blank fails but sample <MDA, then sample analysis is ac​ceptable.
	-Reanalyze blank and check acceptance criteria

-If still OOC, then entire sample group associated with failed blank shall be re-pre​pared and analyzed
	-Raw data in lab results folder

-Control chart on alpha spectros​copy system

	Blind Sample (Intercomparison Sample)
	Water, soil,

air filter, vege​tation
	Biannual
	75-125 %R of vendor’s value
	-Assess all systems associated with failed parameter, locate and fix problem
	-Lab results folder


	Liquid Scintillation QC Tests

	QC Type
	Matrix
	Frequency
	Acceptance Criteria
	OOC Action
	Location of Test Result Storage

	Self-Normaliza​tion
	All
	Daily, as used
	N/A
	N/A
	-System  QC log​book

	Instrument Per​formance Veri​fication (IPV)
	All
	Daily, as used, and following sample analysis
	Within histori​cally based 3-sigma limits
	-Reanalyze IPV

-If still OOC, perform maint. on counting system, locate and fix source of problem

-Reanalyze IPV, if still OOC, recalc. control chart when enough IPV points are available

-Monitor future IPV for fur​ther trending and/or problems

-If post run IPV is OOC, associated samples must be reanalyzed or the data flagged
	-System QC log​book

-Computer gener​ated control chart

	Quench Corre​lation Curve
	All
	Semi-annual
	N/A
	N/A
	-System QC log​book

	Chi-Square
	All
	Quarterly
	Within limits listed on Chi-Square EXCEL spreadsheet
	-Reanalyze Chi-Square

-If still OOC, perform mainte​nance on counting system, locate and fix source of problem

-Reanalyze Chi-Square
	-System QC log​book

-Computer gener​ated spreadsheet

	Duplicate (Split)
	Water
	One per batch of up to 10 samples
	If <5x MDA, MD (1.96;

If >5x MDA, RPD (25%
	-Reanalyze sample and dupli​cate and check acceptance criteria

-If still OOC, then entire sam​ple group associated with failed duplicate shall be re-prepared and analyzed
	-Lab results folder

-Spreadsheet on QC Officer’s computer

	MS
	Water
	One per batch of up to 20 samples
	Within histori​cally based 3-sigma limits or 75-125 %R if 3-sigma is tighter than 75%-125%
	-Reanalyze MS and check acceptance criteria

-If still OOC, then entire sam​ple group associated with failed MS shall be re-pre​pared and analyzed
	-Lab results folder

-Control chart on QC Officer com​puter

	Method Blank
	All
	One per batch of up to 20 samples
	Below histori​cally based 3-sigma limits. If blank fails but sample <MDA, then sample analysis is ac​ceptable.
	-Reanalyze blank and check acceptance criteria

-If still OOC, then entire sam​ple group associated with failed blank shall be re-pre​pared and analyzed

-If no more sample is avail​able, any samples with activ​ity <MDA can be re​ported, any samples >MDA shall be flagged as estimates
	-Lab results folder

-Control Chart on QC Officer’s computer


 LISTNUM  \l 2 
Control of Measuring and Test Equipment

The Laboratory Manager and QC Officer will ensure that measuring and testing equipment and devices used in activities affecting quality are of the proper range, type, and accuracy to verify conformance to established requirements. To ensure accuracy, measuring and test equipment will be controlled, calibrated, adjusted, and maintained in prescribed intervals as specified by RAL procedures. Calibrations will be performed using standards or systems that are NIST-traceable or equivalent. Refer to HP­OP­022 (Reference 2.15) for processes for procurement and receipt, accountability and surveillance, labeling and posting, storage, transfer, decay correction, inventory, leak testing, retirement, and disposal of radioactive standards/sources. If no national standard exists, the basis for calibration will be documented. The method and interval of calibration for each item is defined in laboratory calibration procedure(s) and in the table in Section 3.12.6. The specifications will be based on the type of equipment, stability characteristics, required accuracy, and other conditions affecting measurement control. Additional routine checks of baseline or background characteristics will be performed. Performance checks will be made at frequencies appropriate for each instrument with such frequencies established in approved procedures. Special calibrations will be performed when the accuracy of the equipment is suspect. When measuring and test equipment are found to be out of calibration, an evaluation will be made and the validity of previous measurements or test results documented. Samples analyzed in the out-of-calibration period will be reanalyzed, if possible. Individual test instruments will be identified in a systematic manner and separate calibration and testing records retained for each instrument of the system. Instruments which are found to be out of calibration will be tagged and removed from service and repaired or replaced. Records will be maintained that are traceable to specific equipment and indicative of the calibration status. Any maintenance activities to rectify OOC instrumentation and support equipment shall be documented in corresponding instrument maintenance log books and support equipment calibration log books. The applicable sections of HP­AP­29.0 (Reference 2.16) and SM­AP­1.0 (Reference 2.17) shall be followed pertaining to use, calibration, and receipt.

 LISTNUM  \l 3 
Instrument Calibration

The Laboratory Manager, QC Officer, and Laboratory Supervisor shall develop and evaluate the calibration procedures (CPs). CPs and/or this QAPP will address the following
(
Instrument to be calibrated

(
Reference standards/materials for calibration

(
Calibration schedule/frequency

(
Acceptance criteria

(
OOC action

(
Required documentation

(
Traceability to NIST standards.

 LISTNUM  \l 4 
Traceability of NIST Standards Received by the RAL as Working Standards

Standards received by the laboratory that require no further preparation by the RAL prior to use (e.g., sealed sources) must be accompanied by a Certificate of Calibration from the vendor. A record of origin, purity, and traceability of all standard reference material must be documented and retained by the RAL. The Certificate of Calibration will usually suffice to fulfill these requirements. The Certificate of Calibration shall be signed and dated by the Laboratory Manager or QC Officer, filed in the Standard Certificate logbook, and a duplicate copy shall be forwarded to Project Records. The standard is analyzed on a calibrated counting instrument. The result(s) of this analysis is compared with the value(s) listed on the Certificate of Calibration. The RPD between the RAL analysis of the standard and the value(s) given on the Certificate of Calibration must be within ( 10%. If this criterion cannot be met, the vendor shall be notified and the problem resolved. If this criterion is met, the standard can be used for calibration purposes. The RAL must use the decay corrected certified value taken from the vendor supplied Certificate of Calibration. The raw data generated to verify a Standard shall be stored in the gamma Efficiency Calibration and Source Verification logbook (for gamma sources), the Mixed Alpha Standard Certificate folder (for alpha sealed sources), Liquid Scintillation (A/B), or the Standard Certificate logbook (for gross A/B sources).

Standards that are no longer usable for counting sources/standards shall be removed from use per current radiation safety procedures (Reference 2.18) (e.g., submit Radioactive Materials Application modification for disposal).
 LISTNUM 
Traceability of NIST Standards Received by the RAL That Must Be Further Prepared Prior to Use as Working Standards

Standards received by the laboratory that require further preparation by the RAL prior to use (e.g., spikes and tracers) must be accompanied by a Certificate of Calibration from the vendor. A record of origin, purity, and traceability of all standard reference material must be documented and retained by the RAL. The Certificate of Calibration will usually suffice to fulfill these requirements. The Certificate of Calibration shall be signed and dated by the Laboratory Manager or QC Officer, filed in the Standard Certificate logbook, and a duplicate copy shall be forwarded to Project Records.
Standards are prepared as per RL-CP-013 (Reference 2.7) and standard preparation is documented in the Standard Preparation logbook. The standard shall be assigned a unique identification to differentiate it from any other standard and/or reagent (e.g., Pu242-SEP01). The standard is then analyzed on a calibrated counting instrument. The result(s) of this analysis is compared with the value(s) listed on the Certificate of Calibration. The RPD between the RAL analysis of the standard and the value(s) given on the Certificate of Calibration must be within ( 10%. If this criterion cannot be met, the technician should check any calculations used in the standard preparation and/or calculation of RPD. If the problem is still not resolved, the standard should be re-prepared and the RPD calculated. If the RPD criterion is still unacceptable, the vendor shall be notified and the problem resolved. If the criterion is met, the standard can be used by the RAL. The RAL must use the decay corrected certified value taken from the Certificate of Calibration unless the RAL has provided satisfactory evidence of correlation of results (i.e., standard/source activity). Some examples of satisfactory evidence are intra-laboratory comparisons, proficiency testing, PEs, or historical comparison using these reference standards. The raw data generated to verify a “prepared” standard shall be stored in the Standard Preparation logbook. All “prepared” standards must be re-verified at least annually and the raw data generated shall be stored in the Standard Preparation logbook.

When standards have been depleted, the Certificate of Calibration shall be transferred from the Standard Certificate logbook to the Retired Standards logbook. Standards that are no longer usable for counting sources/standards shall be removed from use per current radiation safety procedures (Reference 2.18).

 LISTNUM  \l 3 
Determination of Method Detection Limit (MDL)

The RAL shall run an MDL study on all counting systems used in the laboratory. The RAL shall follow 40 CFR, Part 136, Appendix B, for the preparation and determination of the MDL (Reference 2.19). The MDL study samples will be prepared and counted in accordance with specific SOPs and CPs. The MDL must be re-determined when there is a significant change made to the method or the counting system.

 LISTNUM  \l 3 
Instrument Performance Checks

Instrument performance checks are outlined in the specific CPs (Reference 2.7) and listed in the table in Section 3.12.6.

 LISTNUM 
Calibration and Maintenance of Support Equipment

NOTE:
See DD-02-01 (Reference 2.20) for details on pipetting and use of analytical balances.

 LISTNUM  \l 4 
Pipettors – Mechanical volumetric dispensing devices shall be checked for accuracy and precision on a quarterly use basis. For fixed volume pipettors – 10 repetitions shall be performed using deionized water. The values shall be entered into an Excel spreadsheet for that particular pipettor and the derived accuracy and precision values compared with the manufacturers acceptance criteria. If the calibration check is acceptable, place the spreadsheet in the Pipette Calibration logbook and tag the pipettor with the technician’s initials, date of calibration check, and date next calibration check is due. If the check is unacceptable, perform another check. If the second check is unacceptable, disassemble, clean, and replace any worn parts in the pipettor. Any maintenance/cleaning of pipettors shall be recorded on the EXCEL printout from the associated calibration check. Reassemble and perform the check. If still unacceptable, tag the pipettor “Use for Nominal Amounts Only, Do Not Use Where Precision and Accuracy is Needed” and do not use in any instance where quantitative results are dependent on the accuracy of the pipettor, as in standard preparation and dispensing or dilution into a specified volume. For adjustable pipettors, perform 10 repetitions each at 25%, 50%, and 100% of the maximum volume of the pipettor and follow the same acceptance criteria for fixed volume pipettors.

 LISTNUM 
Analytical Balances – Prior to use on each working day, balances shall be checked with NIST-traceable reference weights in the expected use range. The results of the daily check shall be recorded in the appropriate Balance Check logbook. The check value shall fall within the historical 3-sigma acceptance range before the balance can be used. If the check is unacceptable, re-zero the balance and perform another check. If the second check is unacceptable, perform internal calibration per the manufacturer’s instructions and perform daily check. If the check is unacceptable, tag the balance as “Out of Service” and notify the service representative to repair, clean, and/or service the balance. Balances shall be serviced by a qualified manufacturer service representative annually. The historical 3-sigma acceptance range for the daily balance shall be recalculated using the first 20 data points after the balance is serviced. NIST-traceable calibration weights shall be verified annually by a qualified service representative. Preventive maintenance shall be performed on balances on an as needed basis or at least monthly. This preventive maintenance shall be recorded in the Balance Check logbook.

 LISTNUM 
Deionized (DI) Water System – DI water used in the RAL is deemed acceptable for use if the continuous readout resistivity meter on the DI water system displays a reading of 16.0 megohm-cm on the Barnstead E-Pure DI Water System. Each time water is drawn from the system, the resistivity value shall be recorded in the Barnstead E-Pure DI Water System Log Book. If the resistivity value falls below 16.0 megohm-cm, the filters in the system must be changed out. The DI water system shall be checked on a monthly basis using a conductivity meter. The meter shall first be checked using a certified conductivity standard. The meter reading must be within ± 10% of the conductivity standard value, read in microsiemens (µS). If this limit cannot be attained, repair or replace the meter. After attaining an acceptable calibration check, measure the conductivity of a sample of water from the DI water system with the conductivity meter. If the conductivity reading is 0 µS, then the system is deemed acceptable. If the reading is greater than 0 µS, then maintenance must be performed on the DI water system to attain a 0 µS reading (possibly change out filters in the DI water system). Record the conductivity information in the Barnstead E-Pure DI Water System logbook.
 LISTNUM  \l 2 
Handling, Storage, and Shipping

 LISTNUM  \l 3 
Equipment and Materials

Handling, storage, and shipping of items in the laboratory’s control will be conducted in accordance with procedures specified for use in conducting the activity as applicable. When required for critical, sensitive, perishable, or high-value articles, specific procedures for handling, storage, packaging, shipping, and preservation will be used. Specific instructions for marking and labeling for packaging, shipment, handling, and storage of items are found in WA­OP­022 (Reference 2.21) in which the receipt, use, and/or disposition of the material or item is described.

 LISTNUM 
Chain-of-Custody

Upon sample receipt in the RAL, unique sample numbers shall be affixed to each sample received. All pertinent sample information shall then be placed in a permanent record within the sample tracking system.

 LISTNUM  \l 2 
Inspection, Test, and Operating Status

The Laboratory Manager shall establish and maintain an inspection, test, and operating status program. The status of inspection and test activities will be identified either on the items or in documents traceable to the items where it is necessary to ensure that required inspections and tests are performed; and to ensure that items that have not passed the required inspections and tests are not inadvertently installed, used, or operated. Status will be maintained through indicators such as tags and marking or other suitable means.

 LISTNUM 
Control of Nonconforming Items

The Laboratory Manager shall establish and maintain a system for the control of materials, parts, components, data, and services provided to customers or purchased by the laboratory to prevent their inadvertent use. The QC Officer will periodically analyze nonconformance reports for quality trends and report the results to the Laboratory Manager or the DDO Quality Department Manager for review and assessment.

 LISTNUM 
Corrective Action

If, on the basis of system performance assessments (including PE samples) of QC sample analysis results, the analytical systems fail to meet the acceptance criteria, then an appropriate corrective action shall be implemented. The Laboratory Manager, Laboratory Supervisor, QC Officer, and/or designee will identify the most appropriate corrective action according to the analysis type and the matrix of the sample. The Laboratory Manager, Laboratory Supervisor, QC Officer and/or designee shall assess each data type and initiate and/or recommend corrective actions. An immediate action is designed to correct or repair nonconforming analytical instruments and measurement systems. The need for such an action most frequently will be identified by the technician as a result of calibration checks and of other QC sample analyses. A long-term action is designed to eliminate causes of nonconformance. The need for such actions will generally be identified by system and performance assessments. Examples of this type of action include:

(
Training and qualification of all staff in technical skills or in implementing the QA program

(
Rescheduling of analytical laboratory routines to ensure analysis within required sample holding times

(
Revising the QA provision or reassigning personnel, as appropriate

(
Identifying alternate vendors to supply reagents or standards of sufficient purity.

Depending on the nature of the problem, the corrective action employed may be formal or informal. If the action to be taken to correct a system failure is contained in the QAPP or the appropriate SOP, then formal written corrective action is not required. If the action to be taken to correct a system failure is not contained in the QAPP or the appropriate SOP or if departures from the SOP are deemed necessary, then formal, written corrective action is required as per QD­AP­15.1, QD­AP­16.1, and/or RC­AP­3.0 (References 2.8, 2.9, and 2.10, respectively). In either case, occurrence of the problem, the corrective action employed, and verification that the problem has been eliminated shall be documented and records maintained of corrective actions taken to resolve the cause for the failure.

Corrective Actions and Event Reports shall be summarized in the BCLDP Corrective Actions database or equivalent tracking computer-based mechanism. This database shall contain a summary of the occurrence and the corrective action employed along with initiation, the personnel responsible for the corrective action, and completion date of the corrective action/event. The QC Officer or designee shall maintain this database and monthly verification that completion dates are being met.

Any data/sample problems (e.g., failed QC, high/low tracer or carrier recoveries, contamination, etc.) that cause samples to be reanalyzed shall be recorded in a rerun log database. This database shall be reviewed on at least a monthly basis by the Laboratory Manager or the QC Officer to identify and rectify any trends leading to the data/sample problems.

 LISTNUM 
Quality Assurance Records

Operational records, working copies, are those that pertain to the routine functions and operations of the RAL. A file of these records will be maintained in the laboratory. All official records will be maintained in Project Records in accordance with PR­AP­17.1 (Reference 2.22). In the event that an electronic file was not saved, the hard copy will be sent to Project Records.

 LISTNUM 
Assessments

Technical system assessments and PEs are essential in all quality affecting elements. These assessments are used to determine compliance with this QAPP and to assess the quality of the data during the measurement process. Furthermore, assessments are useful in evaluating sample processing, sample analysis, and data handling procedures.

 LISTNUM  \l 3 
Technical System Assessments

A technical system assessment is an in-depth qualitative, on-site evaluation of the RAL system. The objective is to assess and document all facets of the sample tracking system, analytical process, including equipment, instrumentation, data generation, data validation, radioanalytical measurement, calibration, data reporting, and QC. The QC Officer shall perform the technical system assessments for each section at least once a year.

The QC Officer will submit an assessment report to the Laboratory Manager and the DDO Quality Department Manager. The report shall include all observations during the assessment, actions to correct deficiencies, cause identification, actions to prevent recurrence, actions to be taken for improvement, follow-up verification, and exemplary practices.

The following schedule should be used to assure all facets of the RAL have been assessed:

Section Assessed
Date of Assessment
Gross A/B Water, Preparation and Analysis
March

Sr90, Preparation and Analysis
April

Alpha Spec Preparation
May

Alpha Spec Analysis
June

Gamma Spec Analysis
July

Support Equipment
August

Sample Login and Tracking
September

LSC/PERALS
October

 LISTNUM 
Performance Evaluation Assessments (in general)

A PE is a quantitative evaluation of the laboratory analytical system. The evaluation generally involves the analysis of reference spiked samples of unknown value. Examples of PE samples include, but are not limited to, EML PE samples; other PE samples from outside sources (e.g., ERA); and/or blind samples inserted as part of a sample batch in the form of replicates, spikes, or resubmission comparison of previously analyzed samples. The results of these programs are archived in the RAL. Since these blind submissions are not NIST-traceable samples, the RAL considers any value that falls between 75 and 125% recovery of the assigned value acceptable. Any value outside these limits will be reviewed on a case-by-case basis. Data obtained from the analyses of the PE samples are used (1) to establish a statistically valid estimate of the accuracy and precision of the measurement systems; (2) to assess whether or not the system is operating within the established acceptance criteria; and (3) to determine whether or not data quality has changed significantly since the previous assessment.

 LISTNUM 
Performance Evaluation Assessments (concerning NELAP accredited methods)

 LISTNUM  \l 4 
The RAL must enroll and participate in a PE for each analyte. The RAL must follow the  PE provider’s instructions for preparing the PE sample and must analyze the test sample as if it were a client sample. The following is strictly prohibited:

(
Performing multiple analyses (replicates, duplicates) which are not normally performed in the course of analysis of routine samples;

(
Averaging the results of multiple analyses for reporting when not specifically required by the method; or

(
Permitting anyone but technician(s) who perform the analyses on a day-to-day basis for the RAL to participate in the generation of data or reporting of results
(
Discussing the results of a PE audit with any other lab until after the deadline for receipt of results by the proficiency-testing provider.
 LISTNUM 
In each calendar year, the RAL must complete at least two separate PE audits for each analyte. For continuing accreditation, completion dates of successive proficiency rounds for a given field of proficiency testing shall be no more than 7 months from the closing date of one study to the closing date of the subsequent study. Failure to meet the semi-annual schedule is regarded as a failed study.


 LISTNUM 
The RAL must maintain a copy of all PE records, including analytical work sheets. The PE records must include a copy of the authorized PE providers report forms used by the RAL to record PE results.

a.
The Laboratory Manager must sign and retain an attestation statement stating that the RAL followed the PE provider’s instructions for preparing the PE sample and analyzed the PE sample as if it were a client sample.

b.
The RAL must analyze and report the PE test by the deadline set by the PE provider.

 LISTNUM 
Upon receipt of the evaluation of the results from the proficiency testing provider, the RAL shall assign a grade for each analyte where

a.
“Acceptable” equals 100

b.
“Not acceptable” equals zero

c.
“Nonparticipation” equals zero

The RAL must receive a grade of 100 for any single analyte to pass a proficiency testing audit for that analyte.
If the proficiency testing evaluation is of multiple concentrations of a single analyte, the RAL shall average the grades for individual concentrations and assign the average as the grade for the analyte.

 LISTNUM 
If the RAL fails a PE study, it must submit a corrective action plan to the Primary Accrediting Authority. Whenever the RAL fails a study, it shall determine the cause for the failure and take any necessary corrective action. It shall then document in its own records and provide to the Primary Accrediting Authority both the investigation and the action taken.
 LISTNUM  \l 3 
Assessment Reports to Management

The QC Officer will assess the entire lab operation annually that will include review of quality system and testing and calibration activities. The QC Officer shall follow MA­AP­20.2 (Reference 2.23) as a guideline for conducting the assessment. The QC Officer will submit an assessment report to the Laboratory Manager and the DDO Quality Department Manager. The report shall include all observations during the assessment, actions to correct the deficiencies, cause identification, actions to prevent recurrence, actions to be taken for improvement, follow-up verification, and exemplary practices. The QC Officer shall evaluate and closeout the assessment corrective actions. It is recommended that this assessment take place in January and February.

The Laboratory Manager shall perform a Management Self Assessment on at least a triennial basis. The Laboratory Manager shall follow MA­AP­20.2 (Reference 2.23) as a guideline for conducting the assessment.

 LISTNUM 
Management Walkdown

The Laboratory Manager shall conduct a management walkdown of the RAL on a monthly basis per MA­AP­20.1 (Reference 2.24). The Laboratory Manager shall document the management walkdown on a Management Walkdown Report (DDO­370) and distribute the form to the DDO Program Manager, Quality Management, RC&ESHO Manager, Project Records (in duplicate), and other impacted individuals.

 LISTNUM 
Demonstration of Capability
 LISTNUM  \l 4 
Initial Demonstration of Capability (IDOC)

An IDOC must be performed prior to using any test method and at any time there is significant change in instrument type, personnel, or test method. An IDOC shall be performed to ensure that the laboratory reviews all new work to ensure that the laboratory has the appropriate facilities and resources to commence new work.

At least four aliquots shall be prepared and analyzed according to the particular test method. The DOC samples shall be reagent blank samples spiked with known concentrations of the analyte(s) of interest at a concentration greater than 10 times but less than 100 times the method detection limit.

The samples are analyzed and the result is compared with the known result, and a %R of the DOC sample is calculated. If the %R for each DOC sample is between 75%-125%, then the IDOC is acceptable for the technician, and/or test method, and/or instrument. If any of the IDOC sample results lie outside the acceptance range, the IDOC must be repeated. If the results of the retest are acceptable, then the IDOC is deemed acceptable. Repeated failure confirms a general problem exists. If this occurs, locate and correct the source of the problem and repeat the test.

Upon completion of a successful IDOC, the Demonstration of Capability Certification Statement (DDO­482) must be completed and a copy shall be retained in the affected technician’s training file.

 LISTNUM 
Continuing Demonstration of Capability (CDOC)

Each technician must perform CDOC on an annual basis beginning in January of each year. A CDOC shall also be performed for each test method and instrument type on an annual basis. This can be accomplished by analyzing an LCS sample with each sample batch. The LCS samples shall be reagent blank samples spiked with known concentrations of the analyte(s) of interest at a concentration greater than 10 times but less than 100 times the method detection limit. When four consecutive acceptable LCS samples are performed by the technician for a specific method, the technician is successful in completing the CDOC for that particular method.

Upon completion of a successful set of CDOC, a form DDO­482 must be completed and a copy shall be retained in the affected technician’s training file.

 LISTNUM  \l 2 
Training

 LISTNUM  \l 3 
Initial Qualification of SOPs
Before performing analysis using a RAL SOP, the technician must first:

1)
Read the SOP

2)
Fill out and sign the Procedure Qualification Packet
3)
Fill out either a Procedure Requalification/Qualification Group form (DDO­080) or a Procedure Requalification/Qualification form (DDO­085)

4)
Perform an IDOC and fill out and sign a DOC Certification Statement (see Section 3.19.6.1).

 LISTNUM 
Re-qualification of Operating Procedures

 LISTNUM  \l 4 
On an annual basis, the technician must perform an acceptable CDOC and fill out and sign the DOC Certification Statement (see Section 3.19.6.2).

 LISTNUM 
When an SOP is revised, the technician must fill out either a DDO­080 or DDO­085. If a procedure has not been revised within three years of its last revision, the technician must perform Section 3.20.1, Steps 1, 2, and 3 to maintain the qualification.

 LISTNUM  \l 3 
Employee Training File

The Employee Training File shall contain

1)
The Employee Status form (DDO­358) ( lists employee job title and basic course/procedure requirements

2)
The most current copies of PQPs and associated DDO­080 or DDO­085

3)
All DOC Certification Statements

4)
The Procedure Qualification Training Report – contains all training information for RAL and BCLDP site-wide procedures

5)
Any Certificates of Completion for off-site training


6)
Ethical and Legal Responsibilities Acknowledgement.

 LISTNUM 
Miscellaneous Training

 LISTNUM  \l 4 
Ethics Training

On an annual basis, the Laboratory Manager shall conduct training of personnel on their ethical and legal responsibility including punishment and penalties.

All personnel completing this training shall sign the Attendance Record (DDO­349). The signed form shall be kept on file in the RAL. An Employee Ethics and Data Integrity Agreement for the BCLDP RAL form shall also be signed and filed in the subcontractor’s employee training file. All Battelle staff, upon hire, must read the Battelle Standards of Business Ethics and Conduct brochure and sign the Battelle Standards of Business Ethics and Conduct Acknowledgement form.

The RAL promotes a proactive ethics program to detect illegal activities. Examples include, but are not limited to, management review of data and integration techniques, peer review of data, the RAL internal QC program, the BCLDP Ideas for Excellence Program, and the RAL Ethics training class.

NOTE:
Concerning confidentiality and proprietary information: currently, issues of confidentiality and proprietary information are not applicable within the RAL. If confidentiality and proprietary issues arise, the RAL will follow existing Battelle Memorial Institute policy (Reference 2.25) and Battelle Government Security Services (Reference 2.26).

 LISTNUM 
Pollution Prevention/Waste Management

On an annual basis, the Laboratory Manager will conduct training of personnel on pollution prevention and waste management within the RAL. Pollution prevention training will follow BCO guidelines found in EN­PP­002 (Reference 2.27). Technicians are also trained by the Waste Management group per WA­OP­020 (Reference 2.28).

 LISTNUM  \l 2 
Verification of New/Upgraded Software

When new/upgraded software is installed in a counting system, it must be verified prior to use (i.e., counting samples). The responsible technician shall reprint a previously counted/known sample using the new/upgraded software. The results shall be verified by performing a documented manual calculation. The results also shall be compared with an analysis that utilized different software, and both analyses shall be within 10% RPD. All documentation supporting the software verification shall be stored in the Software Verification logbook. Software used to prepare results (i.e., spreadsheet formulas) are verified by hand calculations prior to initial use and in the data review process. Access to software on network computers used to reduce raw data is password protected.

 LISTNUM  \l 2 
RAL Standard Operating Procedures

 LISTNUM  \l 3 
RL-CP-009, Calibration and Operation of the Packard TRI-CARBTM 2200CA LSC

 LISTNUM 
RL-CP-010, Efficiency Calibration of Germanium Detectors Using Canberra ProcountTM Software and Preventive Maintenance

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

 LISTNUM 
RL-CP-013, Standard Reference Material Preparation and Calibration (not yet issued)
 LISTNUM 
RL-CP-022, Calibration and Control Chart Procedures and Preventive Maintenance for 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 (not yet issued)
 LISTNUM 
RL-TP-005, Preparation of Environmental Water Samples for Gross Alpha and Beta Counting

 LISTNUM 
RL-TP-007, Gross Alpha and Gross Beta Counting of Soil/Sediments/Sludge Samples Using the Tennelec LB5100

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


 LISTNUM 
RL-TP-025, Analysis of Radium-226 in Environmental Water and Soil Samples

 LISTNUM 
RL-TP-026, Analysis of Tritiated Water and Smear Samples by Liquid Scintillation Counting

 LISTNUM 
RL-TP-030, Gamma Spectrometric Analysis of Laboratory Samples Using Canberra ProcountTM Software

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


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

 LISTNUM 
RL-TP-056, Analysis of Radium-228 in Water Using U.S. EPA Method 9320/SW-846

NOTE:
Procedure RL-TP-057 is a National Environmental Laboratory Accreditation Conference accredited test method for gross A/B water analysis.

 LISTNUM 
RL-TP-057, Gross Alpha and Gross Beta Analysis of Water Using U.S. EPA Method 9310/SW­846

 LISTNUM  \l 2 
Forms, Exhibits, and Attachments

 LISTNUM  \l 3 
Forms

(
DDO-027, Radioanalytical Laboratory Analytical Request (Reference 2.29)

(
DDO-080, Group Form Procedure Requal/Qualification (Reference 2.30)

(
DDO-085, Procedure Requal/Qualification Form (Reference 2.30)

(
DDO-191, Controlled Document Transmittal Record (Reference 2.12)

(
DDO-349, Attendance Record (Reference 2.30)

(
DDO-358, Employee Status Form (Reference 2.30)

(
DDO-370, Management Walkdown Report (Reference 2.24)

(
DDO-482, Demonstration of Capability Certification Statement

 LISTNUM  \l 3 
Exhibits

(
Exhibit 1, Radioanalytical Laboratory Organization Chart

 LISTNUM  \l 3 
Attachments

(
Attachment 1, Definitions
(
Attachment 2, RAL Instrumentation – Identification and Location List

(
Attachment 3, Map of RAL Instrumentation – First Floor

(
Attachment 4, Map of RAL Instrumentation – Second Floor
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EXHIBIT 1

Radioanalytical Laboratory Organization Chart
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Note:
The Laboratory Manager shall have a current copy of this chart providing the names of the individuals in the above positions.
ATTACHMENT 1

Definitions

Accuracy – the degree of agreement between an observed value and an accepted reference value. A quality parameter that measures the bias of a result or the mean of a set of results with respect to the true value. Accuracy is assessed by the measurement of reference samples of known amount and by calculating the percent recoveries.

Action Level – a concentration in air designated in 29 CFR Part 1910.1450, subpart Z, for a specific substance, calculated as an eight-hour time-weighted average, that, if exposure levels exceed, initiates certain required activities such as exposure monitoring and medical surveillance.

Analyte – the substance or thing for which a sample is analyzed to determine its presence or quality.

Analytical Batch – a group of sample aliquots of the same matrix that are prepared, chemically processed, and analyzed together using the same process, personnel, and lot(s) of reagents.

Calibration Verification – a periodic evaluation of instrument standardization established during initial calibration. Using tolerance or statistical control charts, calibration verification can alert the technician of the occurrence of out-of-control instrumental conditions.

Carrier – a carrier is a stable element/compound, introduced into the sample preparation/analysis process, that will behave chemically similar to the analyte isotope(s). It is by virtue of this chemical similarity that the carrier will “carry” the analyte isotope(s) through the sample preparation/analysis process. The amount of the carrier the carrier recovered at the end of the analysis compared to that added initially is often used in the calculation of the final result.

Chain-of-Custody Record – a record used to document sample collection information; analytical methods requested; the name, time and date of the custodian during transfers and receipt of sample(s) and return information. An unbroken trail of accountability that ensures that the physical security of sample, data, and/or records was maintained.

Chemical Hygiene Officer – a person qualified by training or experience to provide technical guidance in the development and implementation of the provisions of the RAL Chemical Hygiene Plan (DD-92-02, Reference 2.31).

Chemical Hygiene Plan – a written program, required by 29 CFR Part 1910.1450 that sets forth procedures, equipment, personal protective equipment, and work practices that are capable of protecting employees from the health hazards presented by hazardous chemicals used in a particular workplace.

Contamination – the effects caused by the introduction of the target analyte from an outside source into the test system.

Counting Uncertainty – the statistical sample standard deviation, that is an approximation of the population standard deviation, and is usually defined as the square root of the number of counts obtained from a detector. This relationship holds true, provided that the distribution of the counts follows the Poisson distribution. Units for counting uncertainty are the same as the reported results and the MDC.

Data Approval – process of confirming that a technical review of the data and data verification/validation and data usability are complete (i.e., all deficiencies, inconsistencies are resolved and the appropriate checklist(s) and forms are completed). Data approval is documented by initialing/signing, and dating the appropriate spaces on the various checklist(s) and forms.

Data Quality – the degree to which data conforms to specifications as delineated by the six characteristics for data quality: precision, accuracy, representativeness, comparability, completeness, and sensitivity.

Data Quality Objectives (DQOs) – qualitative and quantitative statements derived from the DQO process that clarify technical and quality objectives; define the appropriate type, quantity and quality; and specify tolerable levels of potential decision error that will be used to support the expected decisions.

Data Reduction – an all inclusive term used to describe data manipulation processes such as performing calculations, averaging, transferring, and assigning reporting units, that are used to change either the form of expression, result values, or number of data items. The data generator performs data reduction.

Deficiency – an unauthorized deviation from acceptable procedure or contract requirement or a defect in an item which typically does not render the quality unacceptable or indeterminate.

Duplicate – two samples prepared from the same sample that are analyzed in the same batch to measure precision.

Equipment Blank – sample that is known not to contain the target analyte and that is used to check the cleanliness of sampling devices, collected in a sample container from a clean sample-collection device and returned to the laboratory as a sample.

Field Blank – a sample that is known not to contain the target analyte and that is used to check for analytical artifacts or contamination introduced by sampling and analytical procedures, carried to the sampling site, exposed to sampling conditions, and returned to the laboratory and treated as an environmental sample.

Full Width at Half Maximum – the width of the distribution at a level which is half the maximum ordinate of the peak.

Hazardous Chemical – a chemical for which there is statistically significant evidence based on at least one study conducted in accordance with established scientific principles that acute or chronic health effects may occur in exposed workers.

High Acute Toxicity – a chemical that has adverse (acute) effects resulting from a single dose or exposure.

Holding Time – the maximum time that a sample may be held prior to preparation or analysis.

Initial Calibration – the standardization of an instrument against a traceable standard(s) of known identity and quantity. This standardization prevails until analytical conditions are deemed out of acceptable tolerance, outside statistical control limits or the instrument has exceeded the laboratory’s calibration frequency.

Initial Demonstration of Analytical Capability – the procedure described in the method 40 CFR Part 136, Appendix A, used to determine a laboratory’s accuracy and precision in applying an analytical method. 


Interference – the effect on the final result caused by the sample matrix.


Laboratory – a facility where the “laboratory use of hazardous chemicals” occurs. It is a workplace where relatively small quantities of hazardous chemicals are used on a non-production basis.

Laboratory Control Sample – a sample containing a known amount of a radionuclide(s) that is (are) equivalent to internal or external control samples prepared by the analytical laboratory or a certified outside agency.
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Laboratory Worker – a BCLDP, Battelle, or subcontractor personnel assigned to work in the RAL who has received training as outlined in Reference 2.31.

Material Safety Data Sheets (MSDS) – information on chemical products supplied by product manufacturers or distributors that includes information on the physical hazards, health hazards, safe handling procedures, emergency and first aid procedures, and disposal.

Matrix – a surrounding substance within which something originates, develops, or is contained, such as: drinking water, saline/estuarine water, aqueous substance other than drinking water or saline/estuarine water, non-aqueous liquid, biological tissue, solids, soils, chemical waste, and air.

Matrix Spike – a sample from the matrix being processed in a batch to which a known amount of a spiking substance has been introduced. The measurement results provide information about the effect of the sample matrix on the digestion and measurement method, on the chemical recovery, and on the accuracy of the batch results.

Method Blank – a sample prepared in the laboratory with the same reagents that are used to determine whether the sample preparation, chemical processing and analysis or conditions at these points have affected the sample. A method blank is prepared using a sample collected from a reference or background location that is free of radioactive material produced by the laboratory’s operation.

Method Detection Limit (MDL) – the minimum concentration of a substance that can be measured and reported with 99% confidence that the analyte concentration is greater than zero as determined from analysis of a sample containing the analyte in a given matrix as described in 40 CFR Part 136, Appendix B, 1 July 1995 edition.

Minimum Detectable Activity (MDA) – the amount of a radionuclide, which if present in a sample, would be detected with a ( probability of non-detection while accepting a probability, (, of erroneously detecting that radionuclide in an appropriate blank sample. For this procedure, the ( and ( probabilities are both set at 0.05.

Minimum Detectable Concentration (MDC) – The MDA expressed in concentration units relative to the sample weight or volume.

Mixed Waste – any hazardous chemical waste that also contains radioactive material that is distinguishable from background levels.

Nonconformance – a deficiency in characteristic, documentation, or procedure that renders the quality of an item or activity unacceptable or indeterminate; non-fulfillment of a specified requirement.

Percent Recovery (%R) – the fractional amount of the known activity of the radionuclide of interest that was obtained in the analysis.

Permissible Exposure Limit (PEL) – the maximum allowable exposure concentration set forth in 29 CFR Part 1910.1450, subpart Z, for a specific substance. The PEL is calculated as an eight-hour time-weighted average, or expressed as a ceiling concentration.

Precision – the degree to which a set of observations or measurements of the same property, usually obtained under similar conditions, conform to themselves. The closer the numerical values of the measurements, the more precise the overall measurements. Precision is usually expressed as standard deviation, variance, or range, in either absolute or relative terms.


Preservation – the addition of a substance (typically HNO3) to maintain the chemical integrity of the target analyte. 

Professional Judgment – using discretion based upon scientific knowledge and logic while validating data. This allows the validator to flag or not flag data if he/she feels that the checklist question and validation action may not be indicative of the quality of the data throughout the checklists. However, the basis for such decisions made during the validation process shall be documented on the checklist and reviewed by a data validator independent of the validation, as indicated by a data package approval signature on the data validation cover sheet.

Proficiency Testing Audit – the event, including the receiving, analyzing, and reporting of results from a set of samples that a proficiency testing provider sends to a laboratory, for the laboratory to comply with the proficiency testing requirements of this rule.

Quality Control Chart – a graph or table that depicts if the response of the instrument has changed or remained stable over time. A graphical representation of statistical trends, used for the evaluation of QC response over time. 

Quality-Indicator Sample – quality-indicator samples are those samples made ready in the laboratory that provide direct or indirect evaluation of the status of analytical system and resulting data quality. Collectively, quality indicator samples are the LCS, laboratory duplicate, MS, calibration check standard, and method blank.

Quench Curve – a plot of efficiency versus degree of quenching for quenched standards.

Quenching – a reduction in the pulse height from the output of the photomultiplier tube due to physical or chemical processes occurring during or after the deposition of energy by the ionizing particle in the scintillator. Quenching reduces the scintillation efficiency and hence produces a loss in counting efficiency.

Relative Percent Difference (RPD) – the RPD is a measure of the precision using the results of spikes or duplicate/replicate samples, respectively.
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Replicate – repetitive analysis on the same sample that is analyzed on the same detection system and at the same time as the batch of samples in order to measure precision.

Replicate Error Ratio – the replicate error ratio (RER) is a measure of precision using the results (R) of duplicates or replicates results that are less than the MDA and their total propagated uncertainties (TPU).
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Reproductive Toxin – a chemical that affects the reproductive capabilities including chromosomal damage (mutations) and has adverse effects on the fetus (teratogenesis).

Resource Conservation and Recovery Act – U.S. Public Law 94-580, as amended, governing solid and hazardous waste programs.

Select Carcinogen – any substance which is regulated by OSHA as a carcinogen; is listed under the category, “known to be carcinogens” in the Annual Report on Carcinogens published by the National Toxicology Program (NTP) (latest edition); or is listed under Group 1, 2A, or 2B or under the category “reasonably anticipated to be carcinogens” by the International Agency for Research on Cancer Monographs (IARC) Appendix C (Reference 2.32). This provides a complete list of chemicals that would be considered “select carcinogens” based on this definition.

Selectivity – the capability of a method or instrument to respond to the target analyte in the presence of other substances or things.

Sensitivity – the capability of a method or instrument to discriminate between measurement responses representing different levels of a target analyte.

Standard Operating Procedures (SOPs) – a written document that details the steps of an operation, analysis or action whose techniques and procedures are thoroughly prescribed and is accepted as the procedure for performing certain routine or repetitive tasks.

Standard Reference Material (SRM) – a material or substance of one or more properties that are sufficiently well established to be used for calibration of an apparatus, the assessment of a measurement method, or for assigning values to materials. The SRM is characterized by the U.S. NIST or other certified testing authority, and issued with a certificate providing the results of the characterization.

Target Analyte – the analyte that a test is designed to detect or quantify.

Target Radionuclide List (TRL) – a listing of radionuclides for which a quantitative analysis is required.

Technician – a designated individual who performs the analytical method and associated techniques.

Tentatively Identified Radionuclide – a detected radionuclide not on the TRL.

Total Propagated Uncertainty (TPU) – the addition of the square root of the sum of the squares of random components of the individual uncertainties, plus the magnitude of the estimated individual systematic relative uncertainties. TPU may include uncertainties introduced through field sampling and analytical laboratory procedures. For the purposes of this procedure, TPU includes only those random and systematic uncertainties at the 95% confidence interval associated only with laboratory preparation and analysis. An example of the TPU is:


[image: image3.wmf](

)

(

)

I

D

V

BR

E

RE

U

U

U

TPU

s

d

c

´

´

´

´

+

+

+

=

2

1

2

2

2


where:


E
=
detector efficiency


BR 
=
isotopic branching ratio


V
=
sample quantity, mass (g) or volume (L)


D
=
decay correction factor


I 
=
ingrowth correction factor
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Tracer – a tracer is a radioactive isotope, introduced into the sample preparation/analysis process, that will behave chemically similar to the analyte isotope(s). The tracer isotope is of the same element as the analyte isotope(s) except where the decay mode, half-life, or availability dictates the use of the isotope of a different element. The activity of the tracer detected at the end of the analysis, compared to that added initially, is used in the calculation of the final result.

Turn-around Time – turnaround time is contractually specified as the amount of time which elapses between laboratory receipt of the raw sample and subsequent data/documentation receipt by the client.

Validation – a systematic process for reviewing a body of data against a defined set of performance based criteria to provide a specified level of confidence that the data are adequate for their intended use. Data validation is performed external from the data generator. It results in the qualification of the data to indicate if a radionuclide was detected or not and the associated uncertainty and reliability of the result.
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Attachment 3

Map of RAL Instrumentation – First Floor
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ATTACHMENT 4

Map of RAL Instrumentation – Second Floor
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. . . Fulting Technology To Work

Demonstration of Capability
Certification Statement

Date:

Laboratory Name:

Laboratory Address:

Technician(s) Name(s):

Matrix:

Method number, SOP #, Rev #, and Analyte, or Class of Analytes or Measured Parameters:

We, the undersigned, CERTIFY that:

1. The technicians identified above, using the cited test method(s), which is in use at this facility for the
analyses of samples under the National Environmental Laboratory Accreditation Program, have met
the Demonstration of Capability.

2. The test method(s) was performed by the technician(s) identified on this certification.

3. A copy of the test method(s) and the laboratory-specific SOPs are available for all personnel on-site.

4. The data associated with the demonstration capability are true, accurate, complete and self-
explanatory.

5. All raw data (including a copy of this certification form) necessary to reconstruct and validate these
analyses have been retained at the facility, and that the associated information is well organized and
available for review by authorized assessors.

Radioanalytical Laboratory Manager’s Name Signature Date

Quality Control Officer’s Name Signature Date
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