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INTRODUCTION 

BASED ON CRITERIA SPECIFIED IN NRC 10 CFR 50, APPENDIX B 

The purpose of this Quality Assurance Manual is to prescribe the pro

grams approved by the management of Teledyne Isotopes for implementing 

the provisions of the applicable government regulations and the test specifi-

cations of the nuclear power station contractors. Jvnong the applicable 

regulations are 10 CFR 50, Appendix Band Regulatory Guide 4.15. The 10 CFR 

50, Appendix B establishes criteria for quality assurance programs and 

the controls that must be applied to the product ion and/or service opera

tions, where applicable, at Teledyne Isotopes. Also included in this docu

ment is infonnation pertaining to the managerial and administrative controls 

used to assure quality operations. The requirements of Regulatory Guide 4.15 

are incorporated into the quality assurance progrcfTI at Teledyne Isotopes. A 

copy of Regulatory Guide 4.15 is included herein as an Appendix. 

These planned procedures and admi ni st rat ive contra 1 s have been approved 

and authorized by the management of Teledyne Isotopes and are applicable to 

the operations of each department producing goods or performing services for 

the nuclear or nuclear-related industries. In prescribing the quality 

assurance program, the objectives of management are to assure that the 

quality of the products produced or services performed equal or exceed 

specifications, are perfonned under controlled conditions to predetermined 

requirements, and can be verified by adequate document at ion. Attainment of 

these objectives is basic to the success of Teledyne Isotopes in the pro

duction of quality products and the performance of quality services. 

viii 
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1.n 

AUTHORIZATION AND APPROVAL 

The Quality Control and Assurance program defined herein has been 

approved by the Management of Teledyne Isotopes, and the Quality Assurance 

Manager has been authorized to develop and implement the procedure required 

to attain these goals. 

• This Quality Assurance Program controls quality related 
operations of the Environmental Anal.w;is Department 
of Teledyne Isotopes. 

Department Manager is: 

• The Quality Assurance Manager is: ~~ I. (~~Jd}µ arara. CampeP 

~iUJ Authorized by: ..-o~~chutz p 
President 
Teledyne Isotopes 

Date: April 6, 1989 
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2.1 Pol icy 

SECTION 2.0 QUALITY ASSURANCE PROGRAM 

CRITERIA II IN NRC 10 CFR 50, APPENDIX B 

To comply with the applicable criteria of NRC 10 CFR 50, Appendix B, 

and the policies of Regulatory Guide 4.15, the quality assurance program 

established and authorized by Teledyne Isotopes must be documented and must 

include written policies, procedures, and instructions for all operations 

affecting quality. Each department in the company producing goods or pro

viding services to the nuclear industry must conform to the provisions of 

the quality assurance program described in this document. This section in

cludes a summary of the basic principles required for implementing the quality 

assurance progrc111. Also included are the areas of responsibility of managers 

for the ongoing operation of the progran. 

2.2 Implementation 

To implement the provisions of the quality assurance program each 

department must review the criteria outlined in this document and incorporate 

the necessary procedures into their routine operations. Conformance must be 

established and demonstrated by documentation for each applicable criteria of 

10 CFR 50, Appendix B and the policies of Regulatory Guide 4.15. For each 

department the procedures must maintain control of the following operations: 

2.2.1 Organization 

2.2.1.1 Show sanple and data control for all service operations. 

For this operation describe and document the operating procedures followed 

by the department from the receipt of the request for service from the 

customer to the issuance of the final report and submission to the customer. 

2.2.1.2 Show procurement and the control of components for 

product oriented operations. This section shall prescribe the selection and 

2.1 
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2.2.1.2 control of components based on the design and specifi

cations of the product and also establish control from the time of procure

ment through the manufacturing operations to the final testing and shipping 

of the product to the customer. 

2.2.1.3 Show administration of the programs and include a chart 

showing the chain of responsibility. The qualifications and duties of 

personnel shall be specified. Personnel shall be trained and certification 

documented for the tasks performed. 

2.2.2 Quality Control of Measurements ard Specifications 
(for example, Accuracy and Precision Controls) 

2.2.2.1 Show how the control of accuracy and prec1s1on of 
measurements is established and documented for each service oriented aper-

ation. All measurements of backgrounds, standards, blanks, spikes, and 

intercalibrations shall be compiled in appropriate documents to establish 

and verify the fundamental operating parameters of the monitoring systems 

used for the measurement of radioacivities or the effects thereof of samples 

submitted for analysis to Teledyne Isotopes. In addition, show the acceptable 

range of deviation or variation of all accuracy and precision measurements 

and specify the documents containing the compilations of these data. From a 

statement of the range of acceptable deviations from the mean or operating 

criteria, the policy of removal of systems from service and the need for 

corrective action shall be established and documented. 

2.2.2.2 Show the control and verification of the specifications 

for acceptable quality for each product oriented department. Provide docu

mentation by the use of tags, logbooks, selection procedures or other means 

and show the nece~sary operating procedures. The objectives of these quality 

control procedures is to improve operating efficiency and the quality of 

the products produced. 

2.2 
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2.2.3 Operating Procedures and Parameters 

2. 2. 3 .1 Document the operating procedures and contra l para-

meters for each of the service departments. Distribute copies of applicable 

procedures to each technician performing an assigned task and keep copies in 

the working area . When procedures are revised, issue the new dated version 

and specify that the obsolete copies be destroyed or marked obsolete. 

2.2.3.2 Prepare operating procedures and specifications for 

each of the product areas. Distribute and maintain copies of the operating 

manuals in the working area for the product being produced. 

2.2.4 Quality Assurance Controls and Methods 

2.2.4.1 Provide internal controls over general working con-

ditions, working areas, working tools, and employees to implement the quality 

assurance program. Some of the required internal controls are items of 

company policy and are followed routinely. Document and include summaries of 

the existing controls. 

To comply with the provisions of 10 CFR 50, Appendix B, addition al 

internal controls are required and must be instituted and documented . In

clude internal controls satisfying the provisions of this quality assurance 

program as follows: 

• Certification of laboratory personnel 

. Instrument operating controls 

• Reagent controls 

• Component controls 

• Customer progr1n/requirement controls 

• Procedures controls 

• Communication controls 

• Document issue and revision controls 

2.3 
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2.2.4.2 Measures to audit and to evaluate the operations and 

effectiveness of the quality assurance programs are included under this 

category. These audits and evaluations are accomplished by periodic reviews 

and the use of check lists prepared by and available fr001 the Quality As

surance Manager. 

2.3 Responsibility 

2.3.1 The department manager is responsible for assigning tasks for the 

implementation of the provisions of the procedures specified in this Quality 

Assurance Manual. 

2.3.2 The department manager is responsible for approving all documents 

and programs developed to assure compliance with the provisions outlined 

in the Quality Assurance Manual. 

2.3.3 The Quality Assurance Manager is responsible for insuring that 

all quality related documents are prepared in the acceptable format and 

are registered with the Administration Office. 

2.3.4 The Quality Assurance Manager is responsible for conducting 

periodic audits and evaluation reviews to assure that each department sub

scribes to the provisions of the quality assurance program outlined in th i s 

manual. 

2.3.5 The Quality Assurance Manager is responsible for evaluating the 

periodic review to assure and monitor the effectiveness of the quality 

assurance program in providing improved performance and operations. 

2.3.6 The Quality Assurance Manager is responsible for summarizing 

the results of all audits, evaluations, and reviews submitting an Auditing 

Review Report to the supervisors of the laboratory. Included in this are: 

• Summaries of the quality assurance observations by the Q.A. auditor 

• Rec001mendations and/or actions required of the supervisor of the 
audited laboratory. 

2.4 
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Provisions for an action reply from the supervisor of the audited 
laboratory. · 

• Statement of the time due for the action reply. 

2.3.7 The Quality Assurance Manager is responsible to oversee all 

external audits of Teledyne Isotopes QA progrilll conducted by various con

tractors serviced. This responsibility shall include the review and final 

evaluation of the audit report. When required, the action response shall 

be the responsibility of the Quality Assurance Manager or his/her designee. 

2.3.8 The laboratory manager and/or supervisor shall be responsible 

for the technical training of new personnel and retraining of current person

nel when necessary. Personnel performing quality related activities are to 

be trained and qualified in the principles and techniques of the activities 

they perform. A technician shall be certified as soon as possible. The 

Quality Assurance Manager is responsible for training personnel to the 

importance of and the goals of the Quality Assurance program. Certification 

records shall be supplemented to indicate additional training and duties 

by the laboratory manager and/or supervisor. Proficiency of personnel shall 

be maintained by retraining or by periodic performance reviews. The process 

of certifying personnel will be in accordance with the criteria set forth 

in the Q.C. Internal Control (IWL-0032-365). 

2.5 
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SECTION 3.0 DESIGN CONTROL 

CRITERIA III IN NRC 10 CFR 50, APPENDIX B 

No design is involved in the activities of the environmental analysis 

department at Teledyne Isotopes • 

3.1 



SECTION 4.0 PROCUREMENT D0CUMENT CONTROL 

CRITERIA IV IN NRC 10 CFR 50, APPENDIX B 

4.1 Policy 

To maintain quality work, each department at Teledyne Isotopes must 

establish and document specifications and/or the design basis for all 

materials and/or services procured from contractors or vendors. 

4.2 Compliance 

The monitoring instruments and chemical or laboratory supplies are 

to be purchased from selected vendors. The purchase order is based on 12/89 

standard specifications for grade as required for analysis. 

4.3 Documentation 

From the operating parameters and design requirements for each analysis, 

the specifications for equipment and supplies are established. These speci

fications are appended to the purchase requisition and/or documented on 

the purchase order issued by Teledyne Isotopes. Acceptance of the procured 

item is based solely on conformance to recognized quality, previous per

formance and grade as specified in purchase requisition. All procurement 

documents must follow the purchasing policies of Teledyne Isotopes and be 

controlled by the purchasing agent. 

4.4 Procedures and Responsibilities 

4.4.1 The laboratory managers are responsible for the establishment 

of suitable references and specifications and the listing thereon on all 

procurement documents re 1 ated to items that affect quality. Items must 

be identified and described completely in the purchase requisition. Reagents 

materials, supplies and services are to be of reliable quality based on 

accepted practice in the industry and the experience of the laboratory 

manager and/or supervisor. 

4.1 
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4.4.2 To the extent necessary; the laboratory manager must require 

contractors or subcontractors to provide goods and chemicals that must 

conform to the quality required at Teledyne Isotopes. Such goods and 

chemicals must conform to quality grade specifications and must show no 

adverse reactions when used for blanks and spiked samples. 

4.4.3 It shall be the responsibility of the Quality Assurance Manager 

to review periodically the compliance of each department with the provisions 

of procurement document control. 

4.5 Acceptance 

4.5.1 Acceptance of purchased items shall be indicated by the signature 

of a qualified individual on the purchase order. 

4.5.2 New equipment shall be calibrated and operated for several 

trial runs until results are accurate and repeatable. 

4.5.3 A record of the calibration and qualifying performance checks 

shall be documented and stored in a manner as to be readily retrievable. 

4.5.4 Repaired analytical equipment shall be accepted after a per

formance test shows the item to be returned to original specifications. 

4.2 
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SECTION 5.0 INSTRUCTIONS; PROCEDURES, AND DRAWINGS 

CRITERIA VIN NRC 10 CFR 50, APPENDIX B 

5.1 Policy 

All activities at Teledyne Isotopes affecting quality must be docu

mented by instructions, procedures, and/or drawings, and each activity 

must be conducted in accordance with the prepared documents. 

5.2 Scope 

Each instruction, procedure, and/or drawing must include: 

. Detailed specifications or instructions 

. Appropriate quantitative and qualitative acceptance and/or 

operating criteria 

Must be approved by responsible management personnel 

5.3 Documentation 

The Environmental Analysis Department must provide instructions and 

procedures for each analysis routinely performed in the laboratories. 

Copies of the manuals and handbooks are to be distributed to personnel 

performing the specified measurement. No deviations from these written 

instructions are permitted without written approval and documentation by the 

laboratory manager. 

5.4 Processing 

All documents which prescribe activities affecting quality must be 

processed in a standard manner. 

5.4.1 The first page or the document control page of each document, 

for example, instructions, procedures, or drawings, must contain a document 

control form or portions thereof containing: 

• An identifying code or number 

5.1 



Date of issue 

. Approval (signature and date) of department manager or of the desig

nated deputy and a representative of the quality assurance depart

ment . 

. Date and signature of the person who prepared the document 

• When revisions are added, pages and signatures are updated in a 

manner similar to the format of the original issue 

5. 4. 2 The completed document prepared according to the format pre-

scribed in 5.4.1 is submitted to the administration office. An official 

Teledyne Isotopes identification number is assigned to the document and ap

pended to the first page. 

5.5 Preparation and Approval 

5.5.1 The laboratory manager is responsible for initiating the prepar

ation of instructions, procedures, and/or drawings. 

5.5.2 The original copy of all instructions, procedures, and/or 

drawings must be approved by the laboratory manager and submitted to the 

Technical Vice President for approval and signature. It is then submitted 

to the Quality Assurance Manager for approval. 

5.5.3 The Quality Assurance Manager must check the document for com

pliance with the preparation procedure and the assignment of the Teledyne 

Isotope's drawing number, procedure number, etc. The Quality Assurance 

Manager must sign the document after all required entries are completed. 

5.5.4 If the approval of a customer is required before a procedure 

can be changed, the revised procedure shall be sent to the customer. If 

an approval is not received within 30 days, the procedure may be instituted. 

5.6 Responsibility 

5.6.1 The laboratory manager is responsible for initiating the 

5.2 



- preparation of all documents. The laooratory manager is also responsible for 

the revisions of all documents, as experience and new information warrant . 

5.6.2 The department manager is responsible for submitting the document 

to the administrative office for assignment of an official Teledyne Isotope ' s 

identification number at the time of issue or at the time of revision. 

5.6.3 The administrative office is responsible for assigning t he 

Teledyne Isotope identification number and recording the date, description, 

department, and Teledyne Isotope's identification number in a Document 

Control Log. 

5.6.4 The administrative office is responsible for notifying the 

Quality Assurance Manager to check and approve the issuance of the offici al 

document after assignment of the official identification number. 

5.3 
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6.1 Policy 

SECTION 6.0 DOCUMENT CONTROL 

CRITERIA VI IN NRC 10 CFR 50, APPENDIX B 

Measures shall be established to control the issuance of documents 

such as instructions, procedures, and drawings including changes thereto 

which prescribe activities affecting quality. 

6.2 Scope 

Each document must be controlled by: 

. A mechanism for the distribution and use by all personnel 

performing the described task 

A mechanism for updating and for distribution of revised versions 

A mechanism for internal distribution and a mechanism for external 

distribution 

6.3 Distribution Control 

6.3.1 The Quality Assurance Manager must insure that document distribu

tion forms are prepared for each instruction, procedure, and/or drawing 

distributed internally and externally. 

6.3.2 A Document Issue and Revision Control Form must be included 

on the first page or attached to the document. This form shows the issuance 

and revision information described in Section 5. 

6.4 Documentation 

Distribution of documents prescribing quality including revisions are 

controlled by procedures detailed in QC Internal Controls (IWL-0032-365.) 

6.4.1 Internal Distribution: A document distribution form is main-

tained by the admi ni strat ive department for all documents distributed in

ternally at Teledyne Isotopes. All internal documents are controlled and 

must be destroyed or placed in storage when a revised issue is distributed. 

6.1 
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6.4.2 External Distribution: · All documents distributed externally 

are issued by the administrative office and are listed on a document distri

bution form. Most documents distributed externally are indicated as control

led in order that they may be updated when revised if required by a customer. 

Return of these documents to Teledyne Isotopes is not required, 

6.5 Revisions 

6.5.1 The laboratory manager must initiate all revisions. 

6.5.2 The department manager must approve the changes and submit the 

revised document to the Quality Assurance Manager. 

6.5.3 Step 5.4.1 must be followed for revisions and a document issue 

and revision form completed. 

6.5.4 Revised copies of the document must be distributed and the 

obsolete copies destroyed or placed in storage. 

6.5.5 The Quality Assurance Manager is responsible for periodically 

reviewing the operation status of the document control program for effect

iveness. 

6.5.6 Changes to documents shall be reviewed and approved by the same 

group that performed the original review and approval unless the applicant 

designates another responsible group. 

6.5,7 Training in any new or revised procedure shall be supplied by 

management personnel as required. 

6.2 
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SECTION 7.0 CONTROL OF PURC~ASED MATERIAL, EQUIPMENT AND SERVICES 

CRITERIA VII IN NRC 10 CFR 50, APPENDIX B 

7.1 Policy 

Measures have been established by Teledyne Isotopes to assure that pur

chased material, equipment, and services conform to the procurement docu

ments. It is the responsibility of the initiator of the purchase of mate

rials, equipment, and services to evaluate and order purchased items con

forming to quality standards. 

7.2 Compliance 

All purchased materials, equipment, or services are referenced to 

procurement documents and are controlled after receipt at Teledyne Isotopes. 

7.3 Documentation 

The Purchasing Department of Teledyne Isotopes controls the purchase 

of materials and equipment in accordance with procedures authorized by 

management of Teledyne Isotopes. A purchase requisition is prepared by the 

initiator and includes specifications, catalog numbers, quantity, source, 

approximate cost and originator. 

7.4 Purchase Requisition 

7 • 4 . 1 T h e p u r c h as e of m at er i a l , e q u i pm e n t , and s e r v i c e s m u s t b e 

initiated by preparing a Teledyne Isotopes purchase requisition obtained 

from the purchasing agent. 

7.4.2 All entries on the purchase requisition must be completed to 

clearly identify the item, quantity, specification, source, approximate cost, 

and originator. Reagents, materials, supplies and services are to be of 

reliable quality based on the experience of the laboratory manager and/or 

supervisor and accepted practice in the industry. 

7.1 
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7.4.3 The purchase requisition·• must be reviewed and approved by the 

department manager. 

7.4.4 If the cost of the purchased item exceeds a specific limit, 

additional signatures of management are required. 

7.4.5 The completed and approved purchase requisition is then sub-

mitted to the purchasing office for processing. 

7.5 Purchase Order 

Only the purchasing agent can process the purchase order prepared from 

the information on the purchase requisition. 

7.5.1 The approved and completed purchase requisition is processed by 

the purchasing agent and a purchase order prepared. 

7.5.2 The purchasing agent must notify the originator of any changes 

in the specifications, source, price, delivery, etc. of the items listed on 

the purchase requisition. 

7 .5.3 Copies of the completed purchase order are transmitted to the 

supplier, originator, administration and f i nance office, and the receiving 

office and are filed in the purchasing department. Note that the purchase 

order is subject to the terms and conditions on the face and reverse side 

thereof. 

7.6 Changes and Modificatiops 
I 

7.6.1 No changes or substitutions may be made by the purchasing agent 

without the approval of the originator. 

7.6.2 It is the responsibility of the originator of the purchase 

requisition to review and verify the correctness of the purchase order and to 

notify the purchasing agent of unacceptable conditions. 

7.6.3 Any major changes or increases in cost greater than 10% will 

require reapproval of the purchase order. 

7.2 
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7.7 Timely Delivery of Purchased Items 

7.7.1 It is the responsibility of the purchasing agent to record 

the promised delivery on the purchase order. 

7.7.2 It is the responsibility of the originator to notify the pur

chasing agent of slippage in timely delivery. 

7.7.3 It is the responsibility of the purchasing agent to expedite 

delivery of the item and notify the originator of the new date. 

7.8 Receipt of Items 

7.8.1 All items shall be examined upon receipt and a copy of the 

purchase requisition initialed by the supervisor or a qualified designee 

if the item is acceptable. 

7.8.2 All purchased items shall be controlled. Chemicals shall be 

dated or numbered in a manner to control shelf-life. They shall be dis

carded on the expiration date or when in the opinion of the supervisor 

they have degraded so that their use is inadvisable. 

7.8.3 Equipment must be given an identifying name or number and 

be calibrated and proven to give repeatable results before being put into 

use. 

7.9 Assessment of the Effectiveness of the Program 

The Quality Assurance Manager must periodically assess the effective

ness of the program for control of purchased material, equipment, and 

services. 

7.3 
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SECTION 8.0 IDENTIFICATION AND -CONTROL OF MATERIALS, PARTS, COMPONENTS 

CRITERIA VIII IN NRC 10 CFR 50, APPENDIX B 

8.1 Policy 

All materials, parts, and components shall be identified and con

trolled during processing at Teledyne Isotopes. 

8.2 Procedure 

8.2.1 All materials, parts, and components must be assigned a discrete 

identification number consistent with cost effectiveness considerations . 

8. 2. 2 Identify and contra l low cost and/or bulk items by the purchase 

order number. It will be necessary to label or tag each batch as it i s 

received and provide a system to identify and control parts as they are 

removed. 

8.2.3 Items that are screened by a system of quality control and 

segregated into batches must be identified by the purchase order, and 

separated into acceptable and nonacceptable batches. Nonacceptable batches 

must be clearly labelled and removed from the production areas to prevent 

inadvertent use of incorrect or defective materials, parts, and components. 

8.3 Responsibility 

8.3.1 The department manager is responsible for instituting the identi

fication program that best meets the requirements of the department for assur

ance of quality operations. 

8.3.2 The Quality Assurance Manager is responsible for reviewing and 

assessing the identification program to insure compliance with the provisions 

of this criterion. 

8.1 
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SECTION 9.0 CONTROL OF SPECIAL PROCESSES 

CRITERIA IX IN NRC 10 CFR 50, APPENDIX B 

No special processes are involved in the activities of the Environmental 

Analysis department at Teledyne Isotopes. 

9.1 



10.1 Policy 

SECTION 10.0 INSPECTION 

CRITERIA X IN NRC 10 tFR 50, APPENDIX B 

Routine inspection of the activities affecting quality shall be esta

blished and executed to verify conformance with documented instructions, pro

cedures and drawings. 

10.2 Implementation 

10.2.1 Examination, measurements, and test controls must be per

formed at specific hold points to assure quality of the components to be 

incorporated into systems. The radiation activity results determined on the 

monitoring instruments are recorded on data sheets. After completion of the 

batch of measurements the laboratory manager or designee reviews and initials 

the data prior to submission to the final reporting system. The objective of 

this "hold point" is to inspect the results prior to input into the comput

erized reporting system for reason ab 1 eness and for conformity to writ ten 

procedures. 

By conducting these inspections, quality and cost effectiveness can be 

assured. 

10.2.2 Indirect inspection control are achieved by process or system 

monitoring, methods monitoring or personnel monitoring. 

10.3 Responsibility 

10.3.1 The department manager shall be responsible for incorporating 

and documenting the inspection control points and hold points in the process. 

10.3.2 The department manager shall be responsible for implementing the 

routine inspection progrilll. 

10.3.3 The Quality Assurance Manager shall be responsible for reviewing 

the inspection program and of auditing the effectiveness of the progrcm. 

10.1 
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SECTION 11.0 TEST CONTROL 

CRITERIA XI IN NRC 10 CFR 50, APPENDIX B 

11.1 Policy 

Test programs are required to assure that systems and components are 

performing satisfactorily in service and in accordance with written test 

procedures which include the requirements and acceptance limits. 

11.2 Implementation 

11.2.1 The test procedures must include provisions for assuring that 

all prerequisites for a given test have been met. 

11. 2. 2 The test procedures must assure that adequate instrumentation 

is available and used. 

11.2.3 The test procedures must assure that the tests are performed 

under suitable environmental conditions. 

11.2.4 Test programs such as routine measurements of backgrounds 

and standard samples are provided to assure satisfactory performance of 

monitoring instruments. From these routine measurements the precision 

of the measurements are established and the counter parameters are evaluated. 

11.2.5 Blank and spike samples are processed on a scheduled basis. 

Laboratories will participate in intercomparison programs such as that 

conducted by the USEPA. From the results of these test controls, the ac

curacy of the measuring procedures are controlled. 

11.2.6 Test results must be documented and evaluated to assure that 

requirements have been satisfied. 

11.3 Responsibility 

11.3.1 The department manager or deputy is responsible for implementing 

the provisions of the test control program. 

11.1 
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11.3.2 The Quality Assurance Manager or deputy is responsible for 

reviewing the results of the test control programs. 

11.2 
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SECTION 12.0 CONTROL OF MEASURING AND TEST EQUIPMENT 

CRITERIA XII IN NRC 10 CFR 50, APPENDIX B 

12.1 Policy 

Measures shall be established to assure that tools, gauges, instru

ments, and other testing devices used in activities affecting quality are 

properly controlled, calibrated, and adjusted at specific periods to maintain 

accuracy within stated limits. 

12.2 Responsibility 

12.2.1 The laboratory manager or deputy is responsible for estab-

lishing the program and frequency of tests to assure compliance with the 

provisions of this criterion. 

12.2.2 The laboratory manager is responsible for stating and docu-

menting the accuracy limits required for acceptable operation. 

12.2.3 The Quality Assurance Manager or deputy is responsible for 

scheduled audits to insure compliance with the stated provisions of this 

criteria. 

12.3 Documentation 

12.3.1 Calibrations of test equipment performed in the laboratories 

are done using absolute standards. Where applicable, certification of the 

accuracy of the measuring and test equipment will be provided by scheduled 

calibrations by the manufacturer or by an authorized servicing agency. 

12.1 
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SECTION 13.0 HANDLING, STORAGE AND SHIPPING 

CRITERIA XIII IN NRC 10 CFR 50, APPENDIX B 

13.1 Policy 

Measures are required to control the handling, storage, shipping, 

cleaning, and preservation of materials and equipment in accordance with 

instruct ions to prevent damage or deterioration. When necessary, special 

protective environments should be specified and provided. 

13.2 Responsibility 

13.2.1 It is the responsibility of each department manager or deputy to 

organize and document the processes for handling and storage of materials in 

such a manner as to prevent damage or deterioration and to permit easy 

identification and recovery. 

13.2.2 It is the responsibility of the department manager or deputy to 

properly pack and complete the documents for shipment of materials as re

quired by the shipping department. The packed materials, the shipping 

documents and instructions for shipment are submitted to the shipping depart

ment. 

13.2.3 It is the responsibility of the shipping department to have the 

properly packaged and labeled material shipped as instructed by a reliable 

transfer agent, acceptable to the management of Teledyne Isotopes. 

13.2.4 It is the responsibility of the Quality Assurance Manager 

or deputy to periodically assess the handling, storage, and shipping pro

cedures to insure compliance with the objectives of quality operations. 

13.3 Documentation 

13.3.1 All samples shipped for analysis to the Environmental Analysis 

Department are received and controlled as described in Section 4 of the 

13.1 



Q.C. Internal Controls (IWL-0032-365r. A discrete Teledyne Isotopes number 

is assigned to each sample and receiving documents prepared containing 

descriptions, analysis required, and the assigned I.D. number. Samples 

are stored until approved for disposal. 

13.2 
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SECTION 14.0 INSPECTION, TEST, AND OPERATING STATUS 

CRITERIA XIV IN NRC 10 CFR 50, APPENDIX B 

14.1 Policy 

Where applicable, indication shall be established by means of suitable 

documentation for inspections, test, and operating status of individual 

items. Indications are recorded of all inspections, tests and operating 

conditions of the instruments used for radiomonitoring of samples. 

14.2 Responsibility 

14. 2 .1 The laboratory manager or deputy is responsible for estab-

1 i shi ng and documenting the procedures required for maintaining control 

of the operating status. 

14.2.2 The Quality Assurance Manager or deputy is responsible for 

reviewing and auditing the implementation of the program for control of 

the operating status. 

14.3 Documentation 

14.3.l Backgrounds and standards are routinely monitored to assess 

optimum operation of each instrument used for radioanalysis. All results 

are recorded and evaluated to determine the suitability for radiocounting 

unknown samples. Deviations beyond predetermined limits control the removal 

and repair of instrument. The operating status of each instrument is docu

mented in the laboratory notebooks described in Sect ion 10 of the Quality 

Control Manual (IWL-0032-365). 

14.1 
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SECTION 15.0 NONCONFORMING MATERIALS, PARTS, OR COMPONENTS 

CRITERIA XV IN NRC 10 CFR 50, APPENDIX B 

15.1 Policy 

Procedures are necessary to control materials, parts, or components 

which do not conform to requirements. These controls shall include pro

cedures for identifying, documenting, segregating, and disposing of noncon

forming materials. The goal of this control program is to prevent in

advertent use of nonconforming items. 

15.2 Responsibility 

15.2.1 The department manager or deputy is responsible for docu

menting the procedures to identify, document, segregate, and to dispose 

of nonconforming materials, parts, or components. 

15.2.2 The Quality Assurance Manager or deputy is responsible for 

periodically reviewing the effectiveness of the program for identification 

and disposition of nonconforming materials, parts, or components. 

15.3 Documentation 

15.3.1 All radiometric analysis must conform to predetermined speci

fications. An important requirement for environmental analysis is the 

limits of detections (LLD). Analyses that do not conform to this specifi

cation are controlled by adjustment of the operating parameters when pos

sible. If conformance cannot be established, reanalysis is required. 

Specification of the limits of detection is included in the analytical 

procedure for each analysis {IWL-0032-419). 

15.1 
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16.1 Policy 

SECTION 16.0 CORRECTIVE ACTION 

CRITERIA XVI IN NRC 10 CFR 50, APPENDIX B 

Procedures are required to assure that conditions adverse to quality 

are promptly identified and corrected. Such adverse conditions are failures, 

malfunctions, deficiencies, deviations, defective materials, defective equip

ment and nonconformance. Condit ions adverse to quality must be recognized, 

documented and corrective action taken. 

16.2 Responsibility 

16.2.1 The laboratory manager or deputy is responsible for recog

nizing and evaluating conditions adverse to quality and for implementing 

and documenting the corrective action taken. 

16.2.2 The Quality Assurance Manager or deputy is responsible for 

periodic audits to assess the implementation and effectiveness of the cor

rective action program. 

16.2.3 The Quality Assurance Manager or deputy is responsible for 

resolving and reporting to management any extreme condition adverse to 

quality. 

16.3 Documentation 

16.3.1 Included in the background and standards log books are measures 

to verify correct operation of the monitoring instruments. Deviations 

beyond the operating range require reporting immediately to the laboratory 

manager and the taking of corrective action to resolve the conditions advers.e 

to quality. See Section IV, Q.C. Internal Controls (IWL-0032-365) for 

documents required for corrective action. 

16.1 
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17.1 Policy 

SECTION 17.0 QUALITf ASSURANCE RECORDS 

CRITERIA XVII IN NRC 10 CFR 50, APPENDIX B 

Sufficient records are to be maintained to furnish evidence of activ

ities affecting quality. These records include the following: 

• Operating logs and the results of reviews 

Inspections and tests 

. Monitoring of work performance 

. Audits and evaluations 

The records also shall include closely related data such as qualifica

tions of personnel, procedures, equipment, and other internal controls af

fecting quality. All records shall identify the originator and/or inspector 

and the date of generation and/or inspection. 

Consistent with regulatory requirements, the record retention require

ments are to be established governing record retention, duration, location, 

and assigned responsibility. 

17.2 Responsibility 

17.2.1 The department manager or deputy is responsible for compliance 

with the provisions of the quality assurance records criteria. 

17.2.2 The laboratory manager or deputy is responsible for the im-

plementation, maintenance and operation of the quality assurance records 

system. 

17.2.3 The Quality Assurance Manager or deputy is responsible for 

periodically reviewing the quality assurance records for compliance and 

adequacy. 

17.2.4 The Quality Assurance Manager or deputy is responsible for 

17.1 
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evaluating the quality assurance ptogram and issuing a summary report. 

17.3 Documentation 

17.3.1 The control procedures outlined in the Environmental Analysis 

Quality Contra 1 Manua 1 ( IWL-0032-361) specify the operation a 1 quality as

surance records that are generated. In addition the quality assurance 

procedures in the Q.C. Internal Controls (IWL-0032-365, Sec. IV) specify 

internal controls and records such as the certifying of personnel, evaluation 

and audits, etc., that are generated and filed by the 1 aboratory performing 

the analysis. Sufficient records are maintained to assure traceability of 

all measurements affecting quality for each sample analyzed. 

17.2 
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SECTION 1g.o AUDITS 

CRITERIA XVIII IN NRC 10 CFR 50, APPENDIX B 

18.1 Policy 

Planned and periodic audits will be carried out to verify compliance 

with all aspects of the quality assurance program. 

18.2 Objective 

The objective of auditing is to assess the effectiveness of the quality 

assurance program and determine the need for act ions to improve quality 

ope rat i ans. 

18.3 Procedure 

18.3.1 Audits will be performed in accordance with written procedures 

or check list by the Quality Assurance Manager. 

18.3.2 Audit results are documented and reviewed by the Quality 

Assurance Manager or deputy. 

18.2.3 Follow-up action, including reaudits of deficient areas, or 

the issuance of citations shall be taken where indicated. 

18.4 Documentation 

18.4.1 The audits by the Quality Assurance Manager are every 12 

months and not to exceed 13 months. Copies of the Audit Evaluation Check 

List (IWL-25), and the Compliance Check List (IWL-24) are filed in the 

office of the Quality Assurance Manager. 

In addition an Auditing Review Report (IWL-26R) is submitted to the 

supervisor of the audited laboratory indicating the auditors observations 

and recommendations. An action reply is required by the supervisor to 

document compliance with the auditors recommend at i ans. The time for com

pl et ion of the action reply is specified on the Auditing Review Report. 

18.1 
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APPENDIX I 

QUALITY ASSURANCE MANUAL (IWL-0032-395) 

ENVIRONMENTAL RADIATION MONITORING SERVICE 

ENVIRONMENTAL ANALYSIS DEPARTMENT 
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APPENDIX I 

COMPLIANCE WITH REGULATORY GUIDE 4.15 

EFFECTIVE OCTOBER 15, 1980 

QUALITY ASSURANCE 

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM 

The quality assurance progrcJT1 prescribed for the Radiological Environ
mental Monitoring Program conducted by Teledyne Isotopes was originally 
outlined in manual IWL-0032-395 in November 1976. This progrcrn was developed 
fr001 the criteria specified in 10 CFR 50, Appendix B. 

Regulatory Guide 4.15, Revision 1 and issued in (February 1979) presents 
the NRC regulatory position on quality assurance for radiological monitoring 
progr cJllS ( NORMAL OPERATIONS )-effluent streams and the environment. This 
regulatory guide is also developed fr001 sections of 10 CFR including 10 CFR 
50, Appendix B. Most of the criteria listed in IWL-0032-395 already addres
ses the elements cited in Regulatory Guide 4.15. 

To conform to the latest regulatory position of the NRC, the elements of 
Reg. Guide 4.15 (included herein as Appendix I) must be followed in the same 
manner as the criteria specified in IWL-0032-395. 

Specified in Section 2.0 of this manual and in Regulatory Guide 4.15 
under C-2 is the requirement for training and certifying of personnel per
forming quality related activities. The quality assurance manager is 
responsible for the program of indoctrination of personnel on: 

- the nature and goals of the quality assurance progrc111 
- the principle and techniques of the activities performed 
- the proficiency of personnel performing quality related functions 

This progrcJT1 is maintained by providing and reviewing with supervisors the 
quality assurance publications issued by the NRC and by periodic performance 
reviews. 

1-2 



✓ 

-
--. 

,,-
I 

·. _J 

U.S. NUCLEAR REGULATORY COMMISSION 
Revision 1 

February 1979 

OFFICE OF STANDARDS DEVELOPMENT 

REGULATORY GUIDE 4.15 

QUALITY ASSURANCE FOR RADIOLOGICAL MONITORING PROGRAMS 
(NORMAL OPERATIONS) EFFLUENT STREAMS AND THE ENVIRONMENT 

A. INTRODUCTION 

This guide describes a method acceptable to 
the NHC staff for designing a program to as
,urc the quality of the r esults of measurements 
of radioactive mat t> ri .1ls in the effluents and the 
environment outside of nuclear facilities during 
normal operations. 

The NRC regulations that require the control 
or releases of radioactive materials from nuclear 
facilities, that require the measurements of ra
dioactive materials in the efflu ents and envi-

* ronme:nt outside of these facilities, that requin 
quality assurance programs and establish 
quality assurance requirements for certain fa
cilities, or that authorize license conditions not 
otherwise authorized in the regulations an~ · as 
follows: · 

Section 20.106, "Radioactivity in Effluents to 
Unrestricted Areas," of 10 CFR Part 20, 
"Standards for Protection Ar,-ains t Radiation," 
provides that a licen:;ee shall not release to an 
unrestricted area radioactive materials in con
centrations that exceed limits specified in 
10 CFR Part 20 or as othern·;se authorized in a 
license issued by the Commis!>ion. Section 
20. 201, "Surveys," of 10 CFR Part 20 further 
requires that a licensee cond-.:ct surveys, 
including measurements of levels of radiation or 
concentrations of radioactive ma~erials, as 
necessary to demonstrate compliance with the 
regulations in 10 CFR Part 20. 

Paragraph (c) of Section 20 .1, "Purpose," of 
10 CFR Part 20 states that every reasonable 
effort should be made by N RC licensee~ to 
maintain radiation ~xposurc, and releases of 
radioactive materials in effluents to unrestrict
ed areas, as far below tht! limits specified in 
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Appendix II 

Part 20 as is reasonably achievable, taking into 
account the state of technology and the 
economics of improvements in relation to pu blic. 
health and safety and to the utiliza tion of 
ai.omic energy in the public interest. 

Section 30 .34, "Tenns and Conditions of Li
censes," of 10 CFR Part 30, "Rules of Gene ral 
Applicability to Licensing of Byproduct Ma te
rial," provides that the Commission may incor
porate in any byproduct material license s uch 
terms and conditions as it deems appropriate or 
necessary in order to protect health . 

Section 40.41, "Terms and Conditions of Li
censes," of 10 CFR Part 40, "Licensing of 
Source Material," provides that the Commis sion 
may incorporate in any source material license 
such terms and conditions as it deems appro
priate or necessary to protect health. 

Section 50.50, "Issuance of Licenses and 
Construction Permits," of 10 CFR Part 50, "Li
censing of Production and Utilization facil
ities," provides that each operating license fo r 
a nuclear power plant issued by the Nuclear 
Regulatory Commission will contain such condi
tions and limitations as the Coomission deems 
appropriate and necessary . 

Section 70. 32, "Conditions of Licenses , " of 
10 CFR Part 70, "Special Nuclear Material, " 
provides that the Commission may incorpora te 
such terms and conditions as it deems appro
priate or necessary to protect health. 

Section IV. B of Appendix I, "Numerical 
Guides for Design Objectives and Limi ting Con
ditions for Operation to Meet the Crite rion 'As 
Low As ls Reasonably Al:hieva ble' for Radio
active Material in Light-Water-Cooled Nuclt>ar 
Power Heactor Effluents," to 10 CFl1 Part 50 , 
"Licensing of Production and Utilization Facil
ities," requires that licensees establish an ap-
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propriate surveillance and monitoring program 
to provide data · on quantities of · rn-dioactivc 
material released in liquid and gaseous efflu
ents and to provide data on mcasurabl!! levels 
ot radiation and radioactive materials in the 
environment. Section III .D of Appendix 1 to 
10 CFR Part 50 provides certain effluent and 
environmental monitoring requirements with 
respect to radioactive iodine if estimates of 
exposure are made on the basis of existing 
conditions and if potential changes in land and 
water usage and food pathways could result in 
exposures in excess of the guidelines of 
Appendix I to 10 CFR Part 50. 

General Design Criterion 60, "Control of re
leases of radioactive materials to the environ
ment," of Appendix A, "General Design Cri
teria for Nuclear Power Plants," to 10 CFR 
Part 50 requires that nuclear power plant 
designs provide means to control suitably the 
release of radioactive material s in gaseous and 
liquid efflue:l ts. General Design Criterion 64, 
"Monitoring radioactivity releases," of Appen
dix A to 10 CFR Part 50 requires that nuclear 
power plant designs provide means for monitor
ing effluent discharge paths and the plant 
environs for radioactivity that may be released 
from normal operations, including anticipated 
operational occurrences, and from postulated 
accidents. 

General Design Criterion 1, "Quality stand
ards and records, 11 of Appendix A to 10 CFR 
Part 50 requires that a quality assurance pro
gram be established for those structures, sys
tems, and components of a nuclear power plant 
that are important to safety in order to provide 
adequate assurance that they will satisfactorily 
perform their safety functions . 

Appendix B, "Quality Assurance Criteria Cor 
Nuclear Power Plan ts and fuel Reprocessing 
Plants," to 10 CFR Part 50 establishes quality 
assurance requirements for the design , con
struction, and operation of those structures, 
systems, and components of these facilities that 
prevent or mitigate the consequences of postu
lated accidents that could cause undue risk to 

1 

the health and safety of the public. 

The need of quality assurance is implicit in 
all requirements for effluent and environmental 
monitoring, and this need has been widely 
recognized. Regulatory Guide l . 21, "Measur
ing, Evaluating, and Reporting Hadioactivity in 
Solid Wastes and Releases of Radioactive Mate
rials in Liquid and Gaseous Effluents from 
Light-Water-Cooled Nuclear Power Plants; 11 

Regulatory Guide 4. l, "Programs for Monitor
ing Radioactivity in the Environs of Nuclear 
Power Plants;" Rc>r,.1latory Guide •l.8, "En\'i
ronmental Technical Specifications for Nucil·ar 
Power Plants; 11 and Rt>gulatory Guide -I. 1-t. 
"M~asuring, Evaluatin~, and ltt-porti.ng nadio
activity in Rckast's of Radioactive Material in 
Liquid and Airborne Effluents From Uranium 

Mills," all give some guidance on means for 
assuring the quality of the measurements of ra
dioactive materials in effluents and the envi
ronment outside of nuclear facilities. More com
plete and extensive r,uidancc on thb subject is 
provided in this document for nuclear power 
reactor facilities and Cor other · facilities (or 
which radiological monitoring is required by 
the NRC. This guidance docs not identify 
separately the activities that arc within the 
scope of Appendix B to 10 CFR Part SO . How
ever, this guidance is intended to be consist
ent with the requirements o( Appendixes A and 
B to 10 CFR Part 50 in that quality assurance 
requirements should be consistent with the 
importance of the activity . For the monitoring 
of production and utilization facilities that is 
within the scope of Appendix 13 to 10 CFR 
Part 50, other regulatory guides that provide 
guidance on meeting the quality assur :-i.nce re
quirements of Appendix B to 10 CFR Part 5'0 
should also be consulted. 

B. DISCUSSION 1 

As used in the context of this guide, quality 
assurance comprises all those planned and sys
tematic actions that are necessary to provide 
adequate confidence in the results of a mon
itoring program, and qualit~ control compris es 
those qualitv assurance ac t ions th at provide a 
means to control and measure the character
istics of measurement equipment and processes 
to established requircmen ts; therefore, quality 
assurance includes quality control. 

To assure that radiological monitoring meas
urements are reasonably valid, organ izations 
performing these measurements have found it 
necessary to establish quality assurance pro
grams . These programs are needed for the 
following reasons: (1) to identify defic iencies 
in the sampling and measurement processes to 
those responsible for these operations so th a t 
corrective action can be taken, and ( 2) to I 
obtain some measure of confidence in the 
results o( the monitoring programs in order to 
assure the regulatory agencies and the public 
that lhe results are valid. 

Existing published g-uidance on specific qual
ity assurance actions that arc applicable to ra
diological monitoring is limited and, in general , 
is restricted to quality control practices for 
radioan:ilrtical laboratories (Refs. 1-5) . How
ever, quality assur:ince should be applied to all 
steps of the monitoring process, which may 
include sampling-, shipment of samples, receipt 
of samples in the laboratory, prcp:iration of 
samples, measurement of radioactivity, data 
reduction, date evaluation, and reporting o( 

the monitoring results. 

1Drfinilions o( spec,~ trrms ,ued in 1h11 ru1Jt are riven in 
lhe ,1.JuU)I ,m pa ice "'· 15'• 10 . 
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Th<: scope of this r,-uide is limited to the ele• 
.-ment:; of a quality assurance program, which is 

a planned, systematic, and documented ·pro• 
gram that includes quality control. Guidance on 
principles and gooct prnctice 1.0 the monitoring 
process itself and guidance on activities that _ 
can nffect the quality c,f the monitorinh results 
(e.g., design of facilities and equipment) are 
outside the scope of this guide . However, some 
references are provitlcd to docume_nts that do 
provide some guitlancc in these a:-eas. The 
citation of these references does not constitute 
an endorsement of all of the guidance in these 
documents by the NRC staff . Rather, these 
references are provided as sources of infonna
tion to aid the licensee and the licensee's con· 
tractors in developing and maintaining a 
monitoring program. 

Every organization actually performing efflu
ent and environmental monitoring, whether an 
NRC licensee or the licensee's contractor, 

. should · include the quality assurance program 
elements presented in this guide . 

C. REGULATORY POSITION 

The quality assurance program of each 
organization performing effluent or environ
mental monitoring of nuclear facilities for nor
mal operations should be documented by 
written policies and procedures and records. 
These documents should include the elements 
given in this section. 

In addition to its o;,.-n program, a licensee 
should require any contractor or subcontractor 
performing monitoring activities for the li
censee to provide a qua lity assurance program 
and to routinely provide program data 
summaries (sufficiently d etailed to permit on
going quality assurance program evaluation by 
the licensee) consistent with the provisions of 
this guide, as follows: 

I. Organiutional Structure and Responsibilities 
of Managerial and Operational Personnel 

The structure of the organization as it re• 
lates to the management and operation of the 
monitoring- program(s), including quality as
surance policy and functions , should be pre
sented. The authorities, duties. and responsi
bilities of the positions within this orianization 

I down to the first-line supervisory level should 
be described . This should include responsibil
ities for review and approval of written proce
dures and for the preparation, review, and 
evaluation of monitoring data and reports . 

Persons and or~anizations perfonnini:- quality 
assurance functions should have sufficient 
authority and ori~aniz.1tion:1l freedom to identify 
quality problems; to initiate, rec,1mmend, or 
provide solutions; and to verify implementation 
of solutions. 

2. Specifiation of Qualifications of Personnel 

,The .qualifications of individuals perfonning 
radiological monitoring to carry out their 
assigned functions should be specified and 
documented (e.g., as in a job description). I 

An indoctrination and orientation program, 
appropriate to the size and complexity of the 
organization and to the activities perfonned, I 
should provide that (a) personnel perfonning 
quality-related activities are tr.1ined and quali
fied in the principles and techniques of the ac
tivities perfonned, ( b) personnel are made I 
aware of the nature and goals of the quality 
assurance program, and (c) proficiency of per
sonnel who perform activities affecting quality 
is maintained by· retraining, reexamining, and 
r~certifying or b_y periodic performance re - 1 
views, as appropnate. 

3. Operating Procedures and Instructions 

Written procedures should be prepared, re
viewed, and approved for activities involved in 
carrying out the monitoring program, including 
sample collection; packaging, shipment, and 
receipt of samples for off site analys is ; prepa
ration and analysis of samples; mainten ance , 
storage, and use of radioactivity reference 
standards; calibration and checks of radiation 
and radioactivity measurement systems; and 
reduction, evaluation, and reporting of data. 
Individuals who review and approve these pro
cedures should be knowledgeable in the sub
jects of the procedures. 

Guidance on principles and good practice in 
many of these activities is presented in NR C 
regulatory guides (Refs . 6-9) and other publi
cations (Refs. 2-5, 10-35). In addition to th es e 
publications, Scientific Committee 18A of the 
NCRP has prepared NCRP Report 58, "A Hand
book of Radioactivity Measurements Proce
dures," (Ref. 36) that is a revision of NCRP 
Report 28, NBS Handt-:iok 80 , "A Manual of 
Radioactivity Procedures." 

4. Records 

The records necessary to document the ac
tivities performed in the monitoring program 
should be specified in the quality assurance 
program. 

One·key aspect of quality control is maintain
ing the ability to track and control a sample in 
its progress through the sequence of monitor
ing processes. Records to accomplish this 
should cover the following- processes : fi eld and 
inplant collection of samples for subsequent I 
analysis, including sample description; sample 
rece_ipt and laboratory idrntification coding; 
sample preparation and radiochemical proces s 
ing (e.g., labor;1tory notebooks); radioactiv ity 
measurements of samples, instrument back
grounds, and analytical blanks; and data 
reduction and verification. 
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Quality control records for laboratory 
-countinrr syi;-tems -should -include the ·results of 
measurc-me:n ts or radioactive check sources, 
calibration sources, bac:kgrounds, and blanks. 

Records relating to overall laboratory per
formance should include the results of analysis 
of quality control samples such as analytical 
blanks, duplicates, in tcrlaboratory cross-check 
samples and other quality control analyses; use 
of i.tandards (radioactivity) to prepare working 
&tandards; p;·eparation and standardization c,f 
carrier solutions; and calibration of analytical 
balances. 

Additional records that are needed should in
clude the calibration of inline radiation detec
tion equipment, air samplers, and thermo
luminescence dosimetry systems; verification 
and documentation of computer programs; 
qualifications of personnel; and results of 
audits. 

The minimum period of retention or the rec
ords should be specified . For nuclear power 
plants, requirements for record retention are 
given in the plant technical specifications. In 
general, for other types of facilities, only the 
final results of the monitoring programs need 
be retained for the life of the facility. 

S. Quality Control in Sampling (Including Pack• 
aging, Shipping, and Storage of Samples) 

Continuous sampling of liquids and gases in
volves the measurement of . sample flow rates 
and/or sample volumes. The accuracy of the 
devices used for this purpose should be deter
mined on a reg-ularly scheduled basis, and ad
justments should be made as needed to bring 
the performance of the devices within specified 
limits. The results of these calibrations should 
be recorded . The frequency of these calibra
tions should be specified and should be based 
on the required accuracy, purpose, degree of 
usage, stability characteristics, and other con
ditions affecting the measurement. Procedures 
for continuous sampling should use methods 
that are designed to ensure that U1e sample is 
representat ive of the materi:il volumes sampled. 
The collection efficiencies of the samplers used 

I 
should be documented; usually such documen
tation is available from manufacturers of the 
r;ampling equipment. 

Procedures (or grab samples should include 
steps designed to ensure that the sample is 
representat ive of the material sampled . Rep
licate grab samples should be taken periodically 
to determine the reproducibility of sampling. 

Procedures for sampling, packaging, ship
ping, and storage of samples should be 
designed to maintain the integrity of the sample 
from time of collection to time of analysis. 
Aqueous samples may present a particular 
problem in this regard, and one of the most 

&evcre problems has been encountered with 
· -- aqueous - 6alllp-les -•o( • • rad100ctive ·- wastes from 

operating nuclear reactors (Rer. 23) . 

Guidance on the principles and practice o( 
sampling in environmental monitoring is pro
vided in several publications (Refs . 2, 4, 5, 
21, 23-31, 33, 35, 37) . In addition, workers at 
the National Bureau of Standards (NBS) have 
published the resulls of a survey of informa
tion on sampling, sample handling, and long
term storage for environmental materials 
(Re(. 15). Some guidance on the principles and 
practice of air sampling is provided in Refer
ences 17, 19, 24, 28-31, 33 . Guidance on the 
principles and p:-actice of water sampling is 
provided in numerous publications (Refs . 13, 
14, 25-27, 35, 37). 

6. Quality Control in the Radioan:ilytical Laboratory 

6.1 Radionuclide Rrference Standards-Use for 
Calibration of Radiation ~feasurcments Systems 

Reference standards are used to determine 
counting efficiencies for 5:pecific radionuclides 
or, in the case of gamma-ray-spectrometry 
systems, to determine counting efficiency .as a 
function of gamma-ray energy . A counting effi
ciency value is used to convert a sample count
ing rate to the decay rate of a radionuclide or 
to a radionuclide concentration . Guidance on 
the calibration ana usage of e;ermanium de
tectors for measurement of gamma-ray emis sion 
rates of radionuclides has been prepared as an 
ANSI standard (Ref. 38). For converting 
gamma-ray emission rates to nuclear decay 
rates, two reports from the Oak Ridge National 
Laboratory (Refs. 39 and .JO) provide useful 
compilations of gamma-ray intensities and other 
nuclear decay data for radionuclicies in routine 
releases from nuclear fuel cycle facilities. The 
data from Reference 40 are included in NCRP 
Report 58 (Ref. 36). 

Radionuclide standards that have been 
certified by NBS or ~tandards that h~ve be~n I 
obtained from suppliers who part1c1pate m 
measurement assurance activities with NBS 2 

2 S&tis(actory ir.casure'21ent auun.nce interactions between 
,ource suppliers ..nd .SBS in.-olve two b~sac :::iechani.sms : ( l i 
The supi,lier submit• a cihbnltd rad,o•ct1\"1ly ~ou,·ce (pref• 
erabty selected fr= a tntcll or prepucct .,nes of sources) to 
NBS (or contin:>a:ion th.it the ,u pp;.a,r's ,·.iubrat i<>n value 
•ltT•'-" ••ith :,BS results WllhU\ c,rt,ll\ specl!itd IJ.::uts or ( 2) 
SBS pro,;-iJes callbrated radwac11n1,· •our,:es of undi.sclostd 
1cunt)' (ttst •=Pl••> 10 • suppl.l.cr who LS a!:ilc t" auko actw"ity 
or ~mission•r~te ot1surem~:tu on the sc urce t~ut .i,rre w\Uun 
ccrt.iin spc,,::J1cd 1.:,;n:ts wtU\ the mcuurt::ienu <>( S!lS . for the 
roun.,e proJucuon oC cor.,r,crc1&l r1J1oacunt)' •Undarlis , lh& 
f:rst mcc!unism is prcCenblc ~ lh• se,on<i t.u1 as not &!way, 
tuuble . Ttcse r«o mec~•nasm, ue used both in :olu,uremenu 
Auurance Prorram• \~Ul 's) with key ubonloriu anii mother 
ausuremc_l\l .iuuran" a.-:l1V1l1u . 

Two itey Lsborato~ aourcc suppliers participate In MAPs with 
~BS and use b<llh o( lh• 1wo basic mecllanar,s : ( 11 The SRC 
rt(cr,nce l.lbor• tory (or the Conta.matory ~lru.,remcnts Pro• 
cr&JD <f->r ,rn.,,nt 00n11onnlil') of th• ~1u: orr ,.-, .,, lnsrcc11<> n 
&nd tnrun.· rment and ( ~) The EPA Envtronm,nl• l ~1on11onn,r 
and Support Labor• 1or1 in Lu Veru, wha.:h prepare, and 
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should be used when such standards are avail
able. In these measurement assurance activ
ities, the supplier's calibration value should ~ 
agree with the NfiS value within the overall 
uncertainty stated by the supplier in its certi
fication of the same batch of sources (when 
these are sampled for measurement by NBS) or 
in its certification of similar sources. 

An •International Directory of Certified Ra
dioactive Materials" has been publis hed by the 
lnt<:rnational Atomic Energy Agency (Ref. 41). 

Acceptable standards for certain natural ra
dionuclidcs may be prepared from commercially 
available high-purity chemic.:als . For example, 
potassium-40 standards for gross beta-particle 
measurements or ::amma-ray spectrometry may 
be prepared gravimetricaUy from dried 
reagent-grade potassium chloride. 

The details of the preparation of working 
standards Crom certified standard solutions 
should be recorded. The working standard 
should be prepared in the same form as the un
known samr,les, or close approximation thereto. 

Efficiency calibrations should be checked 
periodically (typically monthly to yearly) with 
standard sources. In addition, these checks 
should be made whenever the need is in
dicated, such as when a significant change in 
the measuremf'nt system is detected by routine 
measurements with a check source. 

6.2 Perfornunce Checks of lodiation Measurement 
Systems 

Determination of the background counting 
rate and the response of each radiation detec
tion system to appropriate chl':ck sources 
should be performed on a scheduled basis for 
systems in routine use . The results of these 

I measurements should be recorded in a log and 
plotted on a control chart . Appropriate 

distributn calibrated ra<lioactivily 51:i.ndards ;irimanly to ~b
~r~loru!1 invl)hreJ in raa&o lol{lcil ~n,·1.r.>n!llcnu.J monuonnr . 
AddillGn2.Jr, se,·tn m~1or nJ:cph2r:u.:tut1.:.ll :nanuhcturtrs 
(sora_e oC w~ ich supply ncivactl\,t" st.lJlJJr•IS .:cnunuc1.1il1·) 
J,n!1c1p;.te U\ a ~I.\P or.:•n'2«1 bf the t\1 .. :1uc !ndu>t~ fon,m 
anJ SUS. In this ~IAP. SU:i o.4unb..,tts 111ndarcis •• tut um
plu to the ra•nuhcturer (,rcond a:teha111s:n) Jnd rrcel\'U cu
tifi~,I ump!u Crom the manufacturer Cor vrrilication by .NBS 
((int mcch.L•uua). 

~euurrm<nl usurancc inttrictions lhat use lhe Cirst me• 
chan1s01 are a,·at.bble v,a spcc1.&l .SB:i .:•hbnuon strVlces . SBS 
will. on rcquut and tor a C,e . perlonD c:illbrll:vns oC r<pre• 
srnu11,·e UJllfll<S o( U..nJ,rds proV\Jed t>)' ttlr suppuu Cor 
SliS conCinu11.in vi the >1.1flputr'• r•riorttd ,•ilucs. ~.u!H>hon 
••n1cu are u ·ulable Cor • 1.,rKc vanrtv o( ra,tivnucudu pro• 
viJtd c~rt:iU\ rcquir<ID<nt• (u to ump,e •tJt,i.l1t)' anJ ,uH~ble 
IChV• lY r•n,f') ll 'C Ll,l'l. ~tc-.1,u,~mcnl ~S!-U(.aLh.:e Uller,U"Uon, 
that use the seronJ ::ic,:hln1sra arc a•,u!Jnlc ,·1~ rhe ,uu,lJh'.t o( 

lhl >Un.!ards by Sll:i . for l noaanal , hH,ce tt>r1•.inJ the pnco 
oC tht st .1nJud). :-;ns r,J1v•o:tl\·1ty SunJud ilchrrnce 
)1.1t<r1.ab (SK~h) ,.lfl la pur~h.-rd u tr.I ,,,..irc<S o)( unJi.,;• 
ck>srJ activ, ty th•t .:an l>• u ... J I.> Jrravn,tr.lte al(rermrnt • 
..-,thU\ ~HtJU\ 1pr,·.t1rd hm,t,, l>ctwr,11 the wurre ,upph<r'1 
DltJ>ur, .. ,·nt• anJ th•>st .,, SIIS . ... l\q .... ,rl .,, Test t( ,,r th, (Ll'U 
ah·,·h.1niMD I ,,r • krl'\Jrl ,,( ~k:uurf'Dlfnl \ ,rc,,nJ mc~h•nl>ID,. 
,·uhl.1u11n.: t",th 1hr , ,,ur,·c- 1oup,•l,cr ·1 r.nJ ~~U:i V.& !ut, . ,. 1~1ucJ 
by SIIS t•• Jo,: 11111cnt 1hr suur.:~ ,11ppucr'1 paru.: ,patwn U\ the 
llthur•••nl u1uranc1t a.:ll\"11)' . 

investigative and corrective action should be 
taken when the measurement value falls outside 
the predetermined control value. 

A check source for determining changes in 
counting rate or counting efficiency should be 
of sufficient radi.:ichemical purity to allow 
correction for decay but need not have an 
accurately known disint~gration rate, i.e., 
need not be a standard source. 

For systems in which samples are changed 
manually, check sources are usually mea s ured 
daily. For systems with automatic sample 
changers, it may be more convenient to include 
the check source within each batch of samples 
and thus obtain a measurement of this source 
within each counting cycle. For proport ional 
counter systems, the plateau(s) or response(s) I 
to the check source(s) should be checked aft er 
each gas change . Background measurements 
should be made frequently, usually daily or I 
before each use, to ensure that levels are I 
within the expected range . For systems with 
automatic swnple changers, background mea s 
urements should be included within each meas
urement cycle. 

For alpha- and gamma-ray-spectrometry sys
tems, energy-calibration sources (i.e . , a 
source containing a radionuclide, or mixture of 
radionuclides, emitting two or more alpha or 
gamma rays of known energies) are counted to 
determine the relationship between ch ann el 
number and alpha- or gamma-ray energy . Th e 
frequency of these energy calibration checks 
depends on the stability of the system but 
usually is in the range of daily to weekly. The 
results of these measurements s hould be 
recorded and compared to predetermined limi ts 
in order to determine whether or not system 
gain and zero level need adjustment. 
Adjustments should be made as necessary . 

Additional checks needed for spectrometry 
systems are the energy resolut ion of th e 
system and the count rate (or countin g 
efficiency) of a check source. These should be 
determined periodically (usually weekly to 
monthly for energy resolution and daily to 
weekly for count rate) and after system 
changes, such as power failures or r epai r s, to 
determine if there has been any signif icant 
change in the system. The results of thes e 
measurements should be recorded. 

6.3 Arulysis of QU.1lity Control Samples 

The analysis of quality control samples pro
vides a means to determine the precision and 
accuracy of the monitoring proct:sscs and in 
cludes both intralaboratory and interlaboratory 
measurements. 

. The_ analysis or replicate ~a.mplcs (r.onta ining I 
s1gni11cant detectable act1v1ty) provides a 
means to det<-rminc precision; the analysis o( 
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samples containing known concentrations o( 
radionuclides provides a means to determine 
accuracy. The analysis of laboratory blanks 
provides a means to detect and measure 
radioactive contamination of analytical s;imp!cs, 
a common source of error in radiochemical 
analysis of low-level samples. The analrsis or 
analytical blanks also provides infonnation on 
the adequacy of background subtracticn, 
particularly for environmen ta! samples . 

The fraction of the analytical effort needed 
for the analysis of quality control samples 
depends to a large extent on (1) the mixture of 
sample types in a particular laboratory in a 
particular time perio,:! ;md (2) the history of 
performance of that laboratory in the an,ilysis 

I of quality control samr,lcs. However, for 
environmental laboratories, it is found that at 
least 5%, and typically 10%, of the analytical 
load should consist of quality control samples. 

6.3.1 lntralaboratory Analyses 

Replicate samples, usually duplicates, should 
be analyzed routinely. These replicates should 
be prepared from samples that are as homo
geneous as possible, such as ·.-.·ell-stirred or 
mixed liquids (water or milk) and solids 
(dried, ground, or screeneci :;oil, sediment, or 
vegetation; or the ash of these materials). 

I 
These samples may be replicates of monitoring 
program samples, replicates of reference test 
materials, or both. The size and other physical 
and chemical characteristics of the replicate 
samples should be similar to those of single 
samples analyzed routinely. 

The analysis of the replicate samples as blind 
replicates is desirable but is not practicable for 
all laboratories or for all types of samples . For 
example, in small laboratories it may not be 
practicable to prevent the analysts from being 
aware that particular samples are replicates of 
one another. 

Obtaining true replicates of all types of 
samples also is not practicable. For example, 
obtaining replicate samples of airborne mate
rials usually is not practicable on a routine 
basis because it requires either a separate 
sampling system or splitting a single sample 
(e.g., cutting a filter in hall). Use of replicate 
samplers usually is not economically feasible 
and splitting of samples results in replicates 
that do not represent the usual sample size or 
measurement configuration (counting geometry) 
for . direct me:isurement. However, simulated 
samples of airborne mnteri..,ls may be prepared 
in replicate nnd submitted for analysis as 
unknowns. 

Analysis of intralaboratory blank and !>piked 
samples is :in important part of each environ
mcnt:il laboratory's qu:ility control pror=ram. To 
check for cont:l!llination from rcar=cnts 11nd 
other sources, known analytical blank samples 

should be included frequently in groups of un-1 
known environmental samples that are analyzed 
radiochemically. Spiked and blank samples 
should be submitted for analysis as unknowns 
to provide an intralaboratory basis for estimat
ing the accuracy o( the analytical results. 
These blanks and spikes may include blind 
replicates. 

6.3.2 lntcrlaboratory Analy~ 

Analysis o( effluent and environmental sam
ples split with one or more indepf,ndcnt labora
tories is an importa:1t part o( the C)Uality as
surance program because it provides a means 
to detect errors that might r,ot be detected by 
intralaboratory measurements alone. When 
possible, these independent laboratories should 
be those whose measurements are traceabl-e to 
NBS. 3 

Analysis of split field samples, such as sam
ples of milk, water, soil or sediment, and 
vegetation, is particularly important m envi
ronmental monitoring programs to provide an 
independent test of the ability to measure 
radionuclides at the very low concentrations 
present in most environmental samples. 

The NRC Office of In:;pection and Enforce
ment conducts a Confirmatory Measurements 
Program for laboratories of licensees that meas
ure nuclear reactor effluents . The analyses of 
liquid waste holdup tank samples, gas samples, 
charcoal cartridges, and stack particulate 
filters are included in this progra:n. The 
results of the licensee's measurements of sam
ples split with the NRC are compared to those 
of an NRC reference laboratory whose measure
ments are traceable to the National Bureau of 
Standards. Thus the results of this comparison 
provide to the NRC an objective measure of the 
accuracy o( the licensee's analyses. 

Laboratories of licensees or their contractors 
that perfonn environmental mc-:tsurcments 
should participate in the EPA's Environmental 
Radioactivity Laboratory lntercomp:irison Stud
ies ( Cross-check) Program, or an equivalent 
program. This participation should include all 
of the detenninations (sample medium/radionu
clide combinations) that are both offered by 
EPA and included in the licensee's environ
mental monitoring program. Participation in lhe 
EPA program provides an objective measure of 
the accuracy of the anal}•ses because the EPA 
measurements are trJceablc _to the N::itional 
Bureau o( Standards. If the mean result of a 
cross-check analysis exceeds the control limit 
as defined by EPA (Ref. 42), an investigation 
should be made lo determine the reason for this 
deviation and correcli\'e action should be taken 

lSOS anJ SltC 1utr, ~cocnizt the n.-.-J for• clurn dt(Lni• 
Uon .,, lhc lfnD "lncubwi.• 41 II •Plllltl 10 u..iuuon ind 
U1.h,>1Cll\0 1l)" :rituur«Dtn11 . rhu• IIAHI are •<>rlunr ID(tlhn 
to Jt\0 t'lu11 1u.:h • 1111c,aeQl, whu:l'I wt.JI be publal'l•J 
1tpauttly . 
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•• necessary. Similarly, an investigation and 
any -necessary corrective action should take 
place ii the "nonnaLized range," as calculated 
by EPA, exceeds the control limit, as defined 
by EPA. A series or results that is within the 
control limits but that exhibits a trend toward 
these limits may indicate a need for an investi
gation to determine the reason for the trend. 

6.• C-Ompuutional Checks 

Procedures for the computation of the con
centration of radioactive materials should in
clude the independent verification of a sub
stantial fraction of the results of the comput'i
tion by a person other than the one performing 
the original computation. For -:omputer calcula
tions, the input data should be verified by a 
knowledgeable individual . All computer pro
grams should be documented and verified 
before initial routine use and after each modifi
cation of the program. The verification process 
should include verification, by a knowledgeable 
individual, of the algorithm used and test runs 
in which the output of the computer computa
tion for given input can be compared to "true" 
values that are known or determined independ
ently of the computer calculation. Documenta
tion of the program should include a descrip-

1 lion of the algorithm and, if possible, a 
current listing of the program. Guidelines for 
the documentation of digital computer programs 
are given in ANSI N413-1974 (Ref. 43). 

7. Quality Control for Continuous Efnuent Monitoring 
Systems 

Guidance on specification and performance of 
onsile instrumentation for continuously mon
itoring radioactivity in effluents is given in 
ANSI Nl3.10-1974 (Ref. 18). 

The specified frequency of calibration for a 
particular system should be based on con
siderations of the nature and stability of that 
system. For nuclear power plants, specific re
quirements for calibrations and checks of' par
ticular effluent monitoring systems usually are 
included in the technical specifications for the 
plant. _ 

Initial calibration of each measuring system 
should be perfonned using one or more of the 
reference standards that are certified by the 
National Bureau of Stanrtards or standards that 
have been obtained from suppliers that partici
pate in measurcmen t assurance activities with 
NBS (see footnote 2). These radionuclide 
&tandRrds should pcnnit calibratin~ the system 
over its intended ranl{e of cncrr:-y and rate 
capabilities. For nuclNr power plants, sources 
lhat have bet•n relat..:d to this initial calibration 
should be used to cherk this initi;,l calibration 
at least once per HI months {normally during 
refueling outages). 

Periodic correlations should be made during
opcrution lo relate monitor readings to the 

concentrations and/or release rates of radio
active material in the monitored release path. 
These correlations should be based on the 
results of analyses for specific radionuclides in 
grab samples from the release path. 

Any now-rate measurir,g devices associated I 
with the system should be calibrated to deter• 
mine actual flow rates at the conditions of 
temperature and pressure under which the 
system will be operated. Thc:se flow rate 
devices should be recalibrated periodically. 

Whenever practicable, a check source that is 
actuated remotely should be installed for in· 
tegrity checks of the detector and the asso
ciated electrical system. 

8. Review and Analysis .of Data 

Procedures for review and analysis of data 
should be developed. These procedures should 
cover examin2tion of data from actual samples 
and from quality-control activities for reason· 
ableness and consistency . These r eviews 
should be performed on a timely basis. General 
criteria for recognizing deficiencies in data 
should be established. 

Provisions should be made for investigation 
and correction of recognized deficiencies and 
for documentation of these actions. 

9. Audits 

Planned and periodic audit s should be made 
to verify implementation of the quality as su r· 
ance program. The audits should be pe1·formed 
by individuals qualified in radiochemistry ,,n d I 
monitoring techniques who do not have direct 
responsibilities in the areas being audited . 

Audit results should be documented and re
viewed by management having responsibility in 
the area audited. Followup action, includin g 
reaudit of deficient areas, should be taken 
where indicated. 

D. IMPLEMENTATION 

The purpose of this section is to provide in· 
formation to applicants and licensees regarding 
the N RC staff's plans for using this regulatory 
guide. 

Except in those cases in which the applicant 
or licensee proposes an acceptable alternative 
method, the staff will use the methods de· 
scribed herein in evaluating an applicant's or 
licensee's capability for and performance in 
complying ,,·ith specified portions of the Com
mission's rc-gulations after March 30, 19'/9. 

If an applicant or licensee wishes to use the 
method dl·scribed in this rer,ulatory guide on 
or bdore M:irrh 30, 1979, the pertinent p0rtions 
o( the applic:ition or the licensee's perfo1111ance 
will be e\•aluated on the basis of this ~uide. 
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GLOSSARY 

Accura~y-a qualitative concept in the statis• 
tical treatment of measurement data used to de
scribe the agreement between the central 
tendency o( a set of numbers and thc:ir c0rrect 
value (or the accepted reference value). It is 
also used to describe the agreement between an 
individual value and the correct value (or the 
accepted reference value). 

Analytical Blank (SamEl.£2-ideally, a sample 
having all of the constituents of the unknown 
sample except those to be determined. In ra
dioanalytic.il practice, the term often refers to 
the radiochemical processing of carrier( s) or 
tracers without the sample matrix material. 

"Blind" Replicate ( Sample )-replicate samples 
that are not identified as replicates to the· per
sons performing the analysis . 

Calibration-the process of determining the 
numerical relationship between the observed 
output of a measurement system and the value, 
based on reference standards, of the charac
teristics being measured. 

Calibration Source-any radioactive source 
that is used for calibration of a measurement 
system. 

Check Source (or instrument check source or 
perfornlance check source)-a radioactive source 
used to determine if the detector and all elec
tronic components of the system are operating 
correctly. 

Instrument Background-the response of the 
instrument in the absence of a radioactive sam
ple or other radioactive source. 

Precision-a qualitative concept in the statis
tical treatment of measurement data used to 
describe the dispersion o( a set of numbers 
with respect to its central tendency. 

Quality Assurance ~-the planned and 
systematic actions that are necessary to pro
vide adequate confidence in the results of a 
monitoring program. 

Quality: Contr~ ~-those quality assurance 
actions that provide a means to control and 
measure the characteristics of measurement 
equipment and processes to established re
quirements. Thus, quality assurance includes 
quality control. 

Reference Test Material-a large batch of I 
homogeneous materialfrom which aliquots may 
be taken for interlaboratory comparisons or for 
internal use by the laboratory. The material 
must be uniform but need not be standardized . 

Spiked Sample-a sample to which a known 
amount of radioactive material has been added . 
Generally, spiked samples are submitted as 
unknowns to the analysts. 

Split Sample-a homogeneous sample that is 
divided into parts, each of which is analyzed 
independently by separate laboratory organi
zations. 

Standard (radioactive) Source-a radioactive 
source having an accurately known radionu
clide content and radioactive decay rate or rate 
o( particle or photon emission. 
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