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DEFINITIONS 

Quality: A generalized value characteristic of a thing, component or system, 

Quality Assurance; Those planned and systematic actions necessary to provide adequate 
confidence that a facility, structure, system, or component will perform satisfactorily and safely in 
service. The goal of quality assurance is to assure that; research, development, demonstration, 
scientific investigations, and production activities are performed in a controlled manner; that 
components, systems, and processes are designed, developed, constructed, tested, operated, and 
maintained according to engineering standards, quality practices, and Technical 
Specifications/Operational Safety Requirements; and that resulting technology data are valid and 
retrievable. Quality assurance includes quality control, which comprises all those actions 
necessary to control and verify the features and characteristics of a material, process, product, or 
service to specified requirements. 

Quality Assurance Program: A systematic program of controls and inspections applied by any 
organization or body involved in the transport of radioactive material which is aimed at providing 
adequate confidence that the standard of safety prescribed in Regulations is achieved in practice. 

Quality Assurance Plan: A document that contains or references the quality assurance elements 
established for an activity, group of activities, a scientific investigation or a project and describes 
how conformance with such requirements is to be assured for structures, systems, computer 
software, components, and their operation commensurate with (1) the scope, complexity, duration, 
and importance to satisfactory performance, (2) the potential impact on environment, safety and 
health, and (3) requirements for reliability and continuity of operation. 
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1 GENERAL 

The safe transport of radioactive materials is an important part of our national program for 
using radioactive elements in industry, research, and the generation of power. During the transport 
of radioactive materials, consideration must be given to optimization and standardization of 
requirements related to package design and test requirements including external radiation levels and 
operational requirements. 

Planning, designing, and operating transportation systems should be performed in such a 
manner that exposures are as low as reasonably achievable, economic and social factors being 
taken into account. Value-impact techniques may be included as a practical guide for optimization 
of radiation protection and operational safety. Also, any further reduction in exposure must take 
into account the economic arid social impact The best use of available resources must be 
employed to optimize the safety and reliability of the system. 

Transporting radioactive materials must be done with assurance of public and worker safety. 
Confidence in this regards is achieved through Quality Assurance programs. Quality Assurance 
involves plans and actions by designers and manufacturers of packagings, and by consignors, 
carriers, and competent authorities to insure that all requirements applicable to packagings are 
properly met. Included are reviews, inspections, and other actions aimed at confirming that the 
provisions of law and regulation are met in practice. 

In certain parts of this review procedure, a particular action is prescribed, but the 
responsibility for carrying out the action is not specifically assigned to any particular person. Such 
responsibility may vary according to customs and practice of the specific user. The Quality 
Assurance Section of the SARP must clearly define the responsible person for each and every 
prescribed action. 

Quality Assurance programs must be established for the design, manufacture, testing, 
documentation, use, maintenance, and inspection of all packages and for transport and in-transit 
storage operations to ensure compliance with appropriate regulations for safety. Where approval 
for design or transport is required, such approval must take into account and be contingent upon 
the adequacy of the Quality Assurance program to provide confidence that safety of the public and 
workers will be achieved. 

1.1 Objectives and Authorization 

This review section describes quality assurance requirements applying to design, purchase, 
fabrication, handling, shipping, storing, cleaning, assembly, inspection, testing, operation, 
maintenance, repair, and modification of components of packaging which are important to safety. 
The design effort, operation's plans, and quality assurance requirements should be integrated to 
achieve a system in which the independent QA program is not overly stringent and the application 
of QA requirements is commensurate with safety significance. The reviewer must verify that the 
applicant's QA section in the SARP contains package-specific QA information required by DOE 
Orders and federal regulations that demonstrate compliance with the following documents for 
applicable QA requirements: DOE Order 1540.2, Chapter II; DOE Order 5480.3; DOE Order 
5700.6B; subpart H of 10 CFR Part 71; U.S. Nuclear Regulatory Commission (NRC) Regulatory 
Guide 7.10; and 49 CFR Part 173. 

The reviewer must verify that the QA section of the SARP provides adequate confidence that 
three basic objectives are satisfied throughout the lifecycle of the package. The basic objectives 
are: 

1. Adequate containment of the radioactive material. 
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2. Assurance of subcriticality. 
3. Adequate shielding of the radiation emitted by the radioactive contents. 

This review must assure that the QA section of the SARP describes the controls to be used for the 
design, fabrication, assembly, testing, operations, maintenance, and repair of the package. 

1.2 Safety Focus-Package Object 

The review sections 3.0 thru 10,0 of the PRG (Reference 8) cover the technical aspects for 
SARP acceptance and establish guidelines for the reviewer. This guide on QA review is intended 
to assure that QA activities described in the SARP provide control over all activities important to 
safety. The reviewer should focus on the three basic objectives which are fundamental to safe 
operations using this package. With the package as the central focus of the SARP, the reviewer 
should consider those activities dealing directly with design, fabrication, assembly, testing, 
operations, maintenance, and repair. A graded approach based on importance to safety should be 
reflected in the effort devoted in the QA section of the SARP proposal. 

1.3 O-List and OA Categories 

The review should verify that an engineering analysis of each component, structure, and 
system of packages is included for the risk of failure and its importance to safety. Several 
techniques are available for performing risk/consequence studies and are appropriate. 

One logical sequence leading to realistic QA requirements would be by (1) classifying each 
feature of a component, structure, and system as important to safety (Q-List) or as not important to 
safety, (2) grouping items on the Q-List into quality categories (A, B, or C) and (3) specifying the 
level of QA effort applicable to each category. Such an approach will assure that unnecessary QA 
activities are avoided but that sufficient QA activities are included to verify success in meeting 
goals. 

2 AREAS OF REVIEW 

2.1 Management Organization 

The strucfire of the organization and the assignment of responsibility for each function should 
be clear and unambiguous. 

2.2 Quality Assurance Program 

The applicant must have a quality assurance program as required by NRC/DOE and 10 CFR 

2.3 O-List Preparation 

The SARP should include the entire list of components, structures, and systems which form 
the package. The rationale or methods used to classify each item or feature as important to safety 
(Q-List) or as not important to safety should be described. 
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2,4 Quality Assurance Categories 

All items on the Q-List must be graded for their importance Jo safety. The grade levels are: 
Category A - critical to safety, Category B - major impact on safety, and Category C - minor 
impact on safety. The methods used to determine the categories should be included. 

2.5 Control Activities 

The quality assurance section of the SARP must provide adequate controls for safety related 
activities. As a minimum, the design, fabrication, assembly, testing, operations, maintenance, and 
repair of the package must be included. 

2.6 Essential OA Elements 

The reviewer verifies that the QA section in the SARP addresses all 18 QA elements that are 
required by subpart H of 10 CFR Part 71. The QA section of the SARP is to describe which QA 
elements apply to the package design, procurement, fabrication, handling, shipping, storing, 
cleaning, assembly, inspection, testing, operations, maintenance, repair, and modification of 
packaging items that are considered important to safety. The reviewer verifies that the QA section 
in the SARP adequately describes the QA plan in sufficient detail with package-specific 
information. 

2.7 Documentation 

The quality assurance program should ensure that activities important to safety and applicable 
to the design, fabrication, assembly, testing, operation, maintenance, and repair of packaging are 
described by written procedures and instructions. This documentation should be in place prior to 
engaging in these activities. 

2.8 Personnel Qualifications 

The reviewer should verify that the proposed QA program includes measures for ensuring that 
personnel receive training commensurate with their responsibilities. Records must document 
specialized training for critical operations, QA indoctrination, and for current status of 
qualification. 

2.9 Appropriate Effort 

The reviewer should verify that the QA section contains QA requirements that are 
commensurate with the safety significance of a component, structure, or system. Furthermore, the 
reviewer should verify that there is a consistent application of the level of QA effort during the 
whole life cycle of the packaging design, fabrication, assembly, testing, operation, maintenance, 
and repair It is the responsibility of the applicant to define or identify those items that must be 
checked by any potential user of the package to assure reliability and safety during operations. 

3 ACCEPTANCE CRITERIA 

3.1 Management Organization 

The management structure should be such that quality requirements are achieved by those 
assigned to do the work and conformance to requirements is verified by individuals not directly 
responsible for performing the work. The verifiers must have a reporting hierarchy with sufficient 
independence to control activities. 
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Formal organization charts should be sufficiently clear to the reviewer so that interface areas of 
responsibility have defined conflict resolution procedures. Responsible QA individuals must have 
authority to stop work for any safety related nonconformance. This authority should be in writing 
for those individuals so designated. 

3.2 Quality Assurance Program 

Measures should be established for (1) identifying the component, structures, and systems to 
be covered by the QA program and (2) verifying that design objectives have been attained. 
Although 10 e r a 71 Subpart H allows for a graded QA program, it does not preclude a maximum 
control effort on items critical to safety. 

3.3 O-List Preparation 

E».ch feature or element of a component, structure, system, and activity must be classified as 
important to safety (Q-List) or as not important to safety. The reviewer verifies that the applicant 
has evaluated the Q-list to determine that the function or physical characteristic of each part is 
essential to the safety of the packaging. The reviewer of the QA section of the SARP and the 
personnel responsible for review of other packaging aspects should jointly evaluate the 
classification of each item in the packaging. The reviewer should continually interface with other 
review personnel during the entire period of the review. In order to implement an effective review 
of the QA section, a great deal of communication must exist between review team members. The 
classification of each item by the applicant should not have a lesser classification than that of the 
review team. However, the review team should consider the classification acceptable if the 
applicant has designated a higher classification of an item than the review team has determined. 

An engineering evaluation of the potential for failure of each item a.id its effect on the safety of 
the package should be included in the SARP. A representative guideline, Figure 1, illustrates one 
approach to a logical determination of QA categories for the graded approach toQA planning. 

3.4 Quality Assurance Categories 

The reviewer should verify that quality categories are based en the relative safety significance 
of each item on the Q-List. The reviewer should determine that categories are established as 
follows: 

Category A - Items that are critical to safety operation. Category A items could be structures, 
component, and systems whose failure or malfunction could result direcdy in a condition adversely 
affecting the public health and safety. 

Category P - Items that have a maior inpact on safety. Category B items could be structures, 
component, and systems whose failure or malfunction could indirectly result in a condition 
adversely affecting public health and safety. An unsafe condition involving category B type items 
could only occur if a primary failure occurs in conjunction with another failure. 

Category C - Items that have a minor impact on safety. Category C items could be component, 
structures, and systems whose failure would not significantly reduce packaging functional 
requirements and would not create a condition which would adversely affect public health and 
safety. 
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3.5 Control Activities 

The reviewer should focus on those control activities which deal directly with the package. 
Design, fabrication, assembly, testing, operation, maintenance, and repair of packaging must be 
controlled and documented by written procedures ana instructions. Furthermore, any 
modification, maintenance, or repair to the packaging that affects important-to-safety items should 
have the same level of QA effort as prescribed for the original items. The same level of technical 
and QA requirements should be specified in the following activities as was specified for the 
packaging in its initial fabrication: procurement, fabrication, assembly, inspection, and testing. 
For example, the QA section of the SARP should require that any procurement of spare part 
replacements that are important to safety receive the same level of technical and QA requirements as 
the original items had prescribe for their procurement 

3.6 Essential OA Elements 

All of the 18 QA elements of 10 CFR 71 Subpart H must be considered as being applicable ro 
each item on the Q-List. Using the graded approach based on importance to safety, the appropriate 
Level of Effort can be determined from Table 1. The QA section of the SARP should describe the 
logic used in the determination of QA categories. 

Conservative design and low risk assumptions will usually result in Category B or C Quality 
Assurance activities. These are of course very desirable and require lower levels of effort. 

3.7 Documentation 

The SARP should reflect that a documented QA program has been fully implemented by 
written procedures and is contained in QA/QC manuals. A master index of procedures, 
instruction, and directives related to activities important to safety should be established. The 
current status of QA program activities should be indicated as operational or planned. 

3.8 Personnel Qualifications 

Measures should be provided for ensuring that personnel performing special activities are 
qualified for their assigned responsibilities. The required qualification must be accomplished prior 
to starring an activity. On-the-job training will not be acceptable unless it is done under direct 
supervision by qualified instructors. 

Qualification and documentation of personnel performing special activities should be 
accomplished and certified, based on guidelines established by ASME, ASNT, ANSI or other 
recognized authority. Provisions for and records of retraining, refresher course, and re-
certification shall be planned and documented. 

3.9 Appropriate Effort 

The reviewer should verify that the QA section of the SARP addresses the 18 QA elements 
that are identified in Subpart H of 10 CFR Part 71. NRC Regulatory Guide 7.10 provides an 
excellent guide for reviewing the QA section of the SARP using the graded approach to QA. 

If the applicant has employed a national standard other than ANSI/ASME NQA-1 â  his basic 
QA standard to address the 18 elements, the reviewer must ensure that the QA section of the SARP 
is in compliance with Subpart H of 10 CFR Part 71. The reviewer should determine the level of 
quality assurance effort for the important-to-safety items (Q-List), and then compare the level of 
quality assurance effort applied by the applicant to the level of quality assurance effort for 
important-to-safety items deemed necessary by the reviewer. The reviewer should consider an 
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alternate method of review when sufficient information is not provided for the reviewer to 
determine acceptability of the QA requirements. In this manner, the reviewer cai determine if an 
appropriate level of quality assurance effort has been properly applied to the packaging. 
Consequently, acceptance of the QA section of the SARP as meeting Federal Regulations is based 
on both the QA section in the SARP and the implementing procedures that are presented. 

4 PROCEDURES 

4.1 Management P'"g anization 

Verify that the first three elements in Table 1 are implemented. Firm evidence must be 
presented in the SARP that competent authoriry provides leadership and execution of Quality 
Assurance throughout the organization. 

4.2 Quality Assurance Program 

The reviewer should ensure that the QA requirements of the SARP contain sufficient controls 
to assure the safety requirements of (1) containment, (2) subcriticaSity, and (3) radiation shielding 
under the required conditions of 10 CFR 71. 

Establishment of the Q-List and QA Categories as described in Section 3.3 and 3.4 will ensure 
that a logical engineering analysis has been accomplished for every item the package. Special 
attention should be given to those activi'^s described in Section 3.5 which focus on safety of the 
package. 

The review should include all 18 elements of Quality Assurance. The graded approach 
presented in Regulatory Guide 7.10 should be used in the SARP to conserve resources and reduce 
unnecessary paper work and duplication;, if effort. 

4.3 O-List Preparation 

Technical design and performance test requirements reviewed under Sections 3.0 thru 10.0 of 
the PRG (Ref. 8) provide a basis for ensuring the safety of the package. Compliance with the 
Acceptance Criteria given must be assured and documented by the QA section of the SARP. 

Each component, structure, and system used to form the package must be analyzed for its 
importance to safety. The engineering analysis for deciding to accept or reject the item for the Q-
List will be reviewed by the technical reviewers of the appropriate section above. Classification 
must be mutual between license applicant and reviewer in cider for the appropriate level of QA to 
be included in the SARP and reviewed for QA compliance. 

4.4 Quality Assurance Categories, 

The methods used to establish QA categories should be reviewed. Ensure that the technical 
reviewer of the appropriate SARP section concurs with the category chosen for inclusion in the QA 
section. 

4.5 Control Activities 

The minimum set of activities to be controlled and managed must be reviewed for their 
imponance to safety and inclusion in the SARP QA section. The minimum acceptance criteria must 
conform with section 3.5 above. 
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4.6 Essential OA Elements 

The reviews should verify that all 18 elements of 10 CFR 71, Subpart l-i have been included 
for each item on the Q-List. The reviewer must consider the adequacy of the SARP QA plan to 
cover al! iuiponant to safety activities included in 2.6 above. 

4.7 Documentation 

Each of the policies, procedures, inductions and controlled documents included in the QA 
program should reflect the current status of each package. Authority and responsibility for these 
documents must be clearly understood by operations personnel as well as by top management. As 
a minimum, control should be exercised over the following: 

1. Design documents (e.g., drawings, specification, codes). 
2. Procurement documents. 
3. QA and QC manuals. 
4. Operating, maintenance, and modification procedures. 
5. Inspection and test p. ̂ edures. 
6. Nonconformance reports. 
7. Change requests and orders. 
8. Corrective action reports. 

Measures should be established to ensure that all changes and modifications are reviewed and 
approved by the same c.-ganization that did the original work. The same QA controls should be 
applied to all change orders and modifications to written documents and operations procedures. 

4.8 Persour.e! Qualifications 

The reviewer should verify that management plans are in place to assure qualified, trained 
personnel. Special attention should be given to special activities such as welding and NDE 
inspection. 

4.9 Appropriate Effort 

Verify that the whole life cycle of the packaging is controlled and documented in the QA Plan. 
Those activities to be reviewed include design, fabrication, assembly, testing, operation, 
maintenance, and repair. 

The entire lifecycle of packaging implies that packages or components will be reused. The QA 
section of the SARP should include measures for continuing inspection programs to ensure and 
document the continuing ability of the package to meet original specifications and perforr. ance 
requirements. 

Specific items to be inspected or replaced and the frequency should be planned and controlled. 
Rejected items must be isolated from reusable parts. 

5 FINDINGS 

The reviewer verifies that sufficient and adequate information has been provided in th. SARP 
for the packaging to satisfy the applicable DOE Cbders and federal regule'ons and that the 
evaluation supports the following conclusion: 

"The QA section of the applicant's SARP has been reviewed to deicrrrane 
that requirements have been selected and implemented in a manner that 
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ensures compliance with DOE Orders 1540.2, Chapter II; 5480.3; and 
5700.6B; and Subpart H of 10 CFR Pan; 71. Basis for acceptance in the 
review has been conformance with established guidelines and criteria. 
The evaluation of the QA requirements provides reasonable assurance that 
the package will be able to transport radioactive material safely." 
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Table 1 

Level of QA Effort 
Q-List Items 

OA Element/Level nf Effort Cat. A Cat. B Cat. C 

1. Approved QA Program X X X 

2. QA Organization 
Responsibilities written. 
Reporting levels clear. 
Authority written. 

3. Q A Program 
Procedures written. X X X 
Activities controlled. X X X 

4. Design 
Most stringent codes. 
Prototype test required. 
Formal review required. 
Analysis (in lieu of test). 
Internal peer review. 
"Off-the-shelf item*. 

5. Procurement Doc'irrtsnt Control 
Complete traceability. 
Qualified vendor lists. 
Non-qualified vendors. 
Traceability not required. 
"Off-the shelf item. 

6. Instructions, Procedures and Drawings 
Must be written and documented. X 
Qualitative or quantitative 
acceptance criteria. X 
Routine procedures are acceptable. X X 

*Items purchased from a catalog or "off the shelf which, when received are identified and visually 
checked for damage. 

X X X 

X X X 

X X X 

X 

X 

X 

X 

X 

X 

X 
X 

A 

X 
X 
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OA Element/level of Effort Cat. A Cat, B CaL-£ 

7. Document Control 
Issue must be controlled. X 
Changes must be controlled. X 
Only on safety items. X 
Minor changes acceptable without X 
formal trace. 
Procurement documents only. X 

8. Control ofPurchased Material, Equipment, 
and Services 

Source evaluation and selection plans. X 
Evidence ofQA at contractor. X X 
Inspections at contractors. X 
Formal receiving inspection. X 
Objective proof that all specifications X X X 
are met. 
Audits or surveillance at vendors plants. X 
Incoming inspection for damage only. X 

9. Identification and Control of Materials, Parts, 
and Components 

Positive identification and traceability X 
of each item. 
Identification and traceable to heats, X 
lots, or other groupings. 
Identification to end use drawings, etc. X 

10. Control of Special Processes 
All welding, heat treating, and X 
nondestructive testing done by 
qualified personnel. 
Qualification records and training X 
of personnel. 
Only specified critical operations by X 
qualified personnel. 
No special processes X 
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OA Element/Level of Effort Cat. A Cat. B CaJ_C 

11. 'nteinal Inspection 
Documented inspection of all X 
specifications required. 
Examination, measurement or test of X 
material or processed product to 
assure quality. 
Process monitoring required if X 
quality requires it. 
Inspectors must be independent of those X 
performing operations. 
Qualified inspectors only. X X 
Visual receiving inspection only. X 

12. Test Control 
Written test program. X 
Written test procedures for all X 
requirements in the package approval. 
Document all testing and evaluation. X X 
Repre sen tative of buyer observes all X 
scpplier acceptance tests. 
No physical test needed. X 

13 Control of Measuring and Test Equipment 
Tools, gauges and instruments must be X 
in a formal calibration program. 
Only qualified inspectors. X X 
No test required. X 

14. Handling, Storage, and Shipping Control 
Written plans and procedures required. X X 
Routine handling. X 

15. Inspection, Test, and Operating Status 
Individual items identified as to X X 
status or condition. 
Stamps, tags, labels, etc., must clearly X X 
show status. 
Visual Examination only. X 
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OA F.lemenr/I.evel of Effort fat. A Cat. B Cat, C 

16. Nonconforming Materials, Pans, or 
Components 

Written program to prevent X X 
inadvertent use. 
Nonconformance must be documented X X 
and closed. 
Disposal without records. X 

17. Corrective Action 
Written plan to correct all conditions X X 
adverse to qualify. 
No written documents. X 

18. Quality Assurance Records 
Design and use records. X X 
Results of reviews, inspections, 
test, audits, surveillance, and 
materials analysis. 

X X 

Personnel Qualifications X X 
Records of fabrication retained 
throughout life of package. 

X X 

Records of package use kept for 2 years 
after shipment. 

X X 

All records managed by a written plan 
for retention and disposal. 

X X 

Procurement records only. 

19. Audits 
Written plan of peiiodic audits. X X 
All certified auditors. X 
Lead auditor certified. X X 

X 
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