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Introduction

Nevtron Products, Inc. (NPI) was established in 1959 to commercially
produce radioisotopes. Activities of the company have grown to in-
clude the production of radioactive sources for medical and industrial
applications, the sterilization of hospital supplies and the radiation
processing of chemicals to change their chemical and physical proper-
ties.

NPI has, and will continue, to provide quality products and services
to its customers. Efforts to improve the safety of company personnel,
the public, the local environment, and when possible, the users of
NPI products will continue and are closely coupled to the company's
Quality Assurance Progran.

NPI operates under the regulatory scope of the Nuclear Regulatory
Commission (NRC), the Food and Drug Administration (FDA), the Depart-
ment of Transportation (DOT), and the State of Maryland. In the
interest of public and occupational health and safety, regulations
have been established with respect to quality assurance.

Execution of the Quality Assurance Program presented in this document,
which has been written to comply with all appropriate regulations and
is part of a continuing effort to provide h.gh quality services at
reasonable costs to out customers, 44 the sofe responsibifity of NPI.

Company Organization

A company organization chart is indicated in Figure 1. Mr. J. A,
Ransohoff, President of the company, is responsible for overall
management and operation. Mr, M. M. Turkanis is the Vice President
directly responsible for cobalt-60 production, marketing, and dis-
tribution. Mr. D. G. Woodard is the Vice President directly respon-
sible for the radiation processing and radiation testing operations
of the company.

Mr. C. Smedira is the Quality Assurance Manager. As such, he will
be responsible for the company's QA program. The QA Manager has
the authority to stop any company operation which he has reason to
believe is proceeding in an unsatisfactory fashion. The QA Manager
reports directly to the President and has the authority to identify
problems, to initiate, recommend, on provide solutions, and to veri-
§y the implementation of solutions.

The Quality Assurance ‘lanager must have a sufficiently broad educa-
tion and expendience to be able to interpret the nequirements of all
negulatory agencies to all aspects of the company's operations.
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The QA organization reviews and concurs with inspection plans, test,
calibration, and special process procedures; drawings and specifica-
tions; and changes thereto.

Because of the relatively small size of the company, some personnel,

among them the QA Manager, have been assigned multiple responsibilities.
The specific QA/OC functions which are to be perfoamed by the NPT QA
onganization are Listed in Section V of this document.

Conporate finance and administration occur under the direction of the
Corporate Treasurer and Secretary, respectively. The Coxrporate Secre-
tany also manages the company's Laminar FLow Technology activities.

From time to time, special projects are undertaken under the direct
supervision of the President of the company. When this happens, a senior
technical manager, as opposed to one 04 the corporate officers or the
QA Manager, will be given the responsibility to execute the project.

The President and the QA Manager shall confer at the indtiation of any
such project to determine an approptiiate 0A approach for the project.

Personnel assignments and responsibilities are presented in more detail
in each of the specific quality control programs presented in Section V.

The President of NPT witl, at Least once each year, communicate to all
nepresentative onganizations and individuals that the nequinements of
the QA program and procedutes are mandatory and that he has charged
the 0A Manager with the nesponsibility to implement and enforce these
nequirements. The President of the company shall be responsible for
the nesolution of all disputes involving quality arising grom a dif-
ference 0§ opinion between the QA Manager and olhexr Line management

in the cempany. Line management at NPT shall be nesponsible for estab-
Lishing an indoctrination and training program such that:

1. Personnel responsible for performing quality nelated
activities are instructed as to the purpose, scope,
and {mplementation of the 0A program, {nstructions,
and procedures.

2. Personnel performing quality affecting activities are
trained and qualified 4in the principle and techniques
0f the activity being pciformed.

3. The scope, the objective, and the method of implement-
ing the indoctrination and thaining program are docu-
mented.

4. Proficiency 0§ personnel performing quality affecting
activities is maintained by retraining, reexamining,
and/on necertifying.
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Company Operations

This section presents a listing and brief description of the present
and anticipated products and services of NPI.

1. Cobalt-60 Irradiation Sources

The company is engaged in the business of selling cobalt-60
sources for teletherapy, intercavity, and industrial appli-
cations. Toward this end, company activities include
cobalt-59 target design, procurement, transportation, and
irradiation, as well as cobalt-60 transportation, process-
ing, encapsulation, delivery, installation, maintenance,
and replacement.

2. Maintenance of Teletherapy Units

The company is engaged in the business of repairing and
reconditioning cobalt-60 teletherapy units currently in
use.

3. Radiation Processing

The company uses cobalt-60 irradiators to process materials
to achieve desired biological, chemical, and physical pro-
perties and in confunction with a chemical mix plant, to
produce a group of polymeric products largely based on
acnylamide, Trradiators are also used for testing to deter-
mine the effect of radiation on chemical and physical pro-
perties of substances and to determine the performance of
equipment used in radiation environments during normal and
off-normal conditions.

4, Laminar Flow Testing

The company provides inspection, testing, and routine main-
tenance services for horizontal and vertical laminar flow
hoods used in hospitals, pharmacies, and in other clean room
applications.

5. Product Marketing

The company markets the following products of other manu-
facturers:

Block and Wedge Holder - This attachment to teletherapy
units allows finer collimation of the radiation beams
during therapy. %
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Radiation Detectors - The company sells the Primalert-10
Radiation Level Monitor and the optional Primalarm remote
signal unit.

Simulators - The company plans to market a new radiition
therapy simulator, a device used in the localiration of
tumors and for planning radiation treatments,

General Quality Assurance Approach

10 CFR 50, Appendix B, and 10 CFR 71, Appendix E, provides 18 guidelines
for establishing and implementing a quality assurance program for some
types of nuclear activities. 21 CFR 5 provides nine guidelines fur the
establishment of "Good Manufacturing Practices" for medical devices.

The NPI Quality Assurance Program is committed to complying with these
27 guidelines (not all of which are different). This QA plan represents
NPI's application of these guidelines to company activities. The formal
QA approach presented in this document consists of the followii, key
elements:

Planning - what to do to provide quality

Judgement - to determine what should be verified and/or
documented

Execution - of the plans established
Documentation - of the execution and verifications

Inspecting and Auditing - to see if activities are per®ormed
and documented correctly

At NPI the line organization has the responsibility for the planning,
ju’, ement, execution, and documentation activities. The QA Manager
participates and concurs in these activities and has the responsibility
for auditing tasks. In view of NPI's size, maximum use of line indi-
viduals has been made. Line individuals will be qualified to check,
verify, test, and inspect independent actions of other line individuals.
The QA Manager will continue to assess the effectiveness of the overall
program and be responsible for program change, indoctrination and train-
ing, monitoring, and coordination.

“ecause of the diverse nature of the various operations of the company,
separate subplans for quality assurance have been generated for each
operation. The intent of each of these subplans follows from Section I
of this document, the organization in each of *liese subplans follows
from Section II, and the basic approach is cousistent with the general
intention of this section.
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NP1 management wilf assess the scope, status, implementation, and effec-
tiveness of the QA program to assuxe that the program s adequate and
complies with all applicable neaulations, at Least two Limes a year.

The QA Manager will continue to assess the effectiveness of the overall
program and be responsible for program change, indoctrination and train-
ing, monitoring, and coordination.
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Each subplan follows this cutline:

- . .
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10.
11.
12.
13.
14,
15.
16,
17.
18.
19.

ScoEe

Organization

Quality Assurance Definitions

Buildings

Equipment

Design Control

Procurement Document Control

Instructions, Procedures, and Drawings

Document Control

Control of Purchased Material, Equipment, and Services
Identification and Control of Materials, Parts, and Components
Special Processes

Inspection

Test Control

Control of Measuring anc Test E at

Handling, Storage, Distributing, Suipping, and Installation
Evaluation, Inspection, Test, and Operating Status
Nonconforming Materials, Parts, and Components

Corrective Action

Packaging and Labeling

Where a particular section i, not appropriate to a specific subplan,
it is so stated.

Special Quality Assurance Programs

The specific subplans which are contained in this section are:

Cobalt-60 Irradiation Sources

Reactor Target Assemblies
Radioactive Source Inventory Control
Radioactive Source Fabrication
Radioactive Materials Transportation
Ralroactive Source Trhansier

et et et et
e s s+
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Teletherapy Unit Reconditioning

Radiation Processing

3.1 Dose Control Irradiations

3.2 Physical and Chemical Properties Irradiations
3.3 Polyacrylamide Production

3.4 Other Irradiations

Laminar Flow Testing

Product Marketing



1.1

1.1.4

1.1.2

1.1.35

Reactor Target Assemblies

Organization

Design, fabrication, transportation, and irradiation of cobalt-60
reactor targets is the responsibility of the Vice President for
Sources and Systems. He will be assisted by other company person-
nel as appropriate.

A definite distribution of responsibilities between NPI, other
contractors, and the reactor operator wiil be established for
each contract and the procedures, specifications, and criteria
of a contractor which shall be approved by NPI will be documented
in the contract agreement.

Definitions

Reactor target assemblies - completed rods, herein called
targets, ready for loading into a reactor.

Capsule - a sealed stainless steel tube containing cobalt-59
material. This tube is contained inside the target assembly.

Quality - a quality target is one which has the purity and
integrity of composition to withstand the necessary handling,
irradiation, and transportation without the release of cobalt
to any reactor system or the environment and perform its in-
tended neutron absorbing function within the reactor.

Buildings

Targets and target components will be fabricated and handled

in NPI existing buildings and in other facilities. Adequate
space shall be provided to facilitate cleaning, prevent mixups,
and w.ssure the orderly handling of incoming material, rejected
material, material in the fabrication process, and testing and
measuring equipment. Adequate lighting, ventilation, and tem-
perature and humidity control shall be provided. Airborne con-
tamination shall be monitored and kept within appropriate limits.
Inspections of the building condition shall be periodically per-
formed and the results of these inspections shall be recorded.
The NPI and contractor quality assurance crganizations shall be
responsible for the performance and documentation of these inspec-
tions in their respective facilities. No less than two inspec-
tions per year will be performed. The line organization shall
be responsible for cleaning the buildings. Adequate sanitary
facilities will be provided.



1.1.4

1.1.5

1.1.6

Fquipment

Nondisposable equiprent used in the manufacturing process of target
components and assemblies shall be cleanable and, if necessary,
adjustable. Equiprent shall be stered in such a manner to reduce
contamination by dust or dirt or radioactivity. Equipment will

be clean when used. Equipment which requires periodic adjustment
shall have allowable tolerances posted where the equipment is
stored or used.

Materials used in the manufacturing process and not desired in the
final product will be reroved and such removal shall be documented.

Design Control

The Vice President for Sources and Systems shall establish and imple-
ment methods for controlling design activities to assure that appli-
cable design criteria, codes, standards, practices, and requirements
for targets are defined and correctly translated into specifications,
drawings, procedures, and instructions. He shall also establish and
implement a method for coordinating and interfacing with other organ-
izations, contractors and the reactor operator to assure compliance
with these requirements. A design review to assure that the design
meets the design criteria shall be conducted. Representatives of
other organizations (such as the reactor operator) may participate

in this review. Only parts, materials, and processes which have been
proven to be acceptable for targets will be used. Specifications,
drawings, instructions, and other engineering documents which may

be necessary to describe the design, materials, fabrication, instal-
lation, testing, inspection, packaging, shipping and storage require-
ments of the targets will be prepared at NPI and at other contractor
organizations. A specific definition of responsibilities for all
documentation shall be made.

A method shall be established to define and control design inter-
faces between NPI and the reactor operator. Design changes, includ-
ing field changes, shall be subject to design control measures com-
mensurate with those applied to the original design.

Procuremert Document Control

Vendors supplying target material and/or capsule material shall
comply with NPI Specifications, P-2, Specifications, Procedures,
and Quality Control Plan for Tube Type Cobalt Targets, and P-3
Specifications, Prucedures, and Quality Control Plan for Clad
Wire Type Cobalt Targets.
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1.1.7 Instructions, Procedures, and Drawings

All instructions, procedures, and drawings necessary to assure
quality fin the fabrication of targets and capsules will be listed
in NPI Specification P-6, Ouality Control Plan and Outline of
Fabrication Procedures for Cobalt Target Rod Assembly and in the
approved specifications of a contractor as appropriate. Periodi-
cally, audits shall be conducted to check for conformance.

1.1.8 Document Control

Instructions, procedures, drawings, and specifications shall be

issued by the Vice President 4on Sources and Systems and by con-
tractors, as appropriate. These documents shall be submitted to
the OA Manager for approval. Changes to any of these documents

shall also require his approval,.

1.1.9 Control of Purchased Material, Equipment, and Services

Independent materials testing and examination of each and every
target and capsule shall be performed and the results documented.

1.1.10 Identification and Control of Materials, Parts, and Components

The Vice President for Sources and Systems shall establish a con-
trol area in which all targets and capsules are stored and labeled.
Access to this area shall be limited. Vendors supplying target
and/or capsule materials shall comply with NPI Specifications P-2
and P-3.

1.1.11 Special Processes

Any individual performing a welding, heat treating, or nondestruc-
tive examination of target components or a forming or melting opera-
tion of the components shall be certified by the appropriate designee
of the Vice President fox Sources and Systems or by the contractor's
organization. Nondestructive examination of target comprnents shall
be in conformance to NPI Specifications Q-4, X-Ray Inspection (Hollow),
Q-5, X-Ray Inspection (Solid), Q-6, Helium Mass Spectrography In-.
spection, and Q-7, Dypenetrant Inspection, or those of a contractor
a*nroved by NPI.

1.1.12 Inspection

Contractor inspection requirements for targets and capsules
shall be in accordance with NPI Specifications P-2 and P-3.
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1.1.13

1.1.14

1.1.15

1.1.16

1.1.17

i

Per odically, NPI personnel will witness these inspections.
Inspections to be performed by NPI personnel will periodi-
cally be witnessed by the Quality Assurance Manager or his
designee.

Test Control

Helium leak testing of assembled targets and capsules shall
be in accordance with NPI Specification Q-6 or by a NPI
contractor procedure approved by NPI,

Control of Measuring and Test Equipment

Equipment used to examine targets and capsules shall be con-
trolled, calibrated, adjusted, and maintained. Calibrations
shall be recorded. Each calibration record shall show the
name of the person who performed the calibration, the date
on which it was done, and the next date on which a calibra-
tion should be performed,

Handling, Storage, Distributing, Shipping, and Installation

Targets and component materials shall be handled and stored in
accordance with NPI Procedures R 2003, General Procedure for
In-Pool Source Operations, NR 2005, Procedure for Decanning
Cobalt-60 Sources from Zircaloy Tubes, and NR 2008, Procedure
for Placing and Unloading Casks in Main Storage Pool.

Target installation in a reactor shall be in accordance with
the appropriate technical specifications of the reactor opera-
tor.

Evaluation, Inspection, Test, and Operating Status

Target operating status shall be ascertained by the reactor
operator via flux level indicators, flowmeters, and thermo-
couples. Acceptable flux and cemperature levels for each
target shall be specified prior to irradiation.

Upon receipt of the irradiated target, NPI personnel shall
ascertain the condition of the target in accordance with
Section 1.2 of this plan,

Nonconforming Parts

Incoming target or capsule material identified as nonconform-
ing to any NPI specification shall be tagged accordingly,.



1.1.18

1.1.19

1.2

1.2.1

1.2.2
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Nonconforming material shall be stored physically apart from
acceptable material and a list of nonconforming items shall
be prepared by the Vice Presicdent for Sources and Systems or
by contractors and provided on a weekly basis to the Quality
Assurance Manager. The Vice President for Sources and Systems
shall make recommendations for appropriate disposition for
nonconforming materials. The approval of the 0A Managen is
required for any disposition of nonconforming material. Such
disposition shall be documented.

Corrective Action

The Vice President fon Sources and Sysiems shall document the
cause for nonconformance of any items so labeled. He shall
also document recommendations for suggested corrective actions.

Packaging and Labeling

Al1l targets and capsules shall be uniquely labeled.

Radioactive Source Inventory Control

Organization

The responsibility for the characterization and maintenance of
all radioactive source material inventory has been delegated to
the Vice President for Sources and Systems. Under the Vice
President, the responsible individual is the Section Manager for
Source Production, Mr. J. Corun. Mr. Corun will be assisted by
other company personnel as appropriate.

Definitions

Inventory quality control program - one which (1) continually

~ "and accurately records the identity, location, and activity
of all individual source material; (2) is conducted in com-
pliance with the NPI Radiation Protection Program; »nd, (3)
does not result in releases of radioactive cobalt to the
local environment.

Target sources - cobalt-60 sources contained in target rod
assemblies.
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1.2.4

1.2.5

1.2.6

1.2.7
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Teletherapy sources - singly or doubly encapsulated cobalt-60
teletherapy slugs. Teletherapy sources acquired from cus-
tomers or other suppliers may contain cobalt-60 pellets.

Teletherapy slugs - cobalt-60 sources prepared by a melting
process.

Industrial sources - doubly encapsulated rods and/or springs
of solid cobalt-60.

Rod sources - singly encapsulated cobalt-60 rods.
Spring sources - singly encapsulated cobalt-60 springs.

Check sources - cobalt-60 or cesium-137 sources used for cali-
bration or checking of radiation monitors,

Buildings

Inventory control facilities shall have adequate space and storage
equipment to prevent mixups and to assure the accurate handling of
all incoming cobalt-60 sources, regardless of form, and to enable
the operator to unload and store all incoming shipments, Space
shall also be adequate for equipment to assure the quality of
source activity calibrations.

Eguigment

Nondisposable equipment used in the handling and calibrating process
shall be cleanable and, if necessary, adjustable. Equipment shall

be stored in such a manner to reduce contamination by dust or dirt.
Equipment will be clean when used. Equipment which requires periodic
adjustment shall have allowable tolerances posted where the equip-
ment is stored.

Design Control

Not applicable

Procurement Document Control

Not applicable

Instructions, Procedures, and Drawings

After target rod sources have been removed from an incoming shipping
cask and documented as to their position in the pool storage tank,
they shall be calibrated. After calibration, the target rods shall



1.2.8

1.2.9

1.2.10

1.2.11

1.2:12
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be cut open and the contained individual rod and spring sources
shall be removed and documented as to their holder and holder
positions. The sources shall be calibrated on an individual
basis and then returned to their holders. The holders shall be
placed in the pool storage tank and their positions documented.

Document Control

For each target or source calibrated, a calibration trace shall be
generated. This trace shall contain information as to targcot number,
source number, source type, date of calibration, activity, date of
activity, and source holder number and position. After areas have
been run on these traces and activities calculated, the traces shall
be stored in notebooks by holder numbers. Changes to these traces
can be made only at the direction of the persons originating the
traces. After sources have been sold, the traces for that source
shall be removed from the inventory file, identified as to encapsu-
lated source number, and placed in the customer's file.

Control of Purchased Material, Equipment, and Services

Not applicable

ldentification and Control of Materials, Parts, and Components

As each rod is removed from the shipping cask, its identifying
number shall be documented and the position in the pool storage
tank noted.

Special Processes

Each individual source shall be calibrated and the results docu-
mented. All rod and spring sources shall be calibrated by the
underwater pool calibrator or by the hot cell calibrator (in

both of these the source is passed under a shielded collimated
detector and the output reading plotted; the readings are compared
to a known standard to determine curie activity). Teletherapy
sources shall be rated by direct output dose rate by measurement
in the hot cell.

Insgection

periodic inspections shall be conducted to assure that the pool
operator can locate a particular source. The source shall be
pulled from the holder and calibrated and the resulting trace
shall be compared with the trace already existing for that source.
A record of such inspections shall be maintained by the Quality
Assurance Manager.
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1.2.14

1.2.15

1.2.16

1.2.17
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Test Control

Not applicable

Control of Measuring and Test Equipment

The industrial source calibrators shall be periodically tested
by measurcanent of standard industrial sources. The dose rate
meter shall be periodically tested by measurement of a standard
teletherapy source. The calibrator and planimeter shall be
tested periodically.

Records of such testing and the results shall be kept.

Handling, Storage, Distributing, Shipping, and Installation

All incoming target rods shall be handled in accordance with NPI
Procedures NR 2001, Procedure for Loading and Removal of Radio-
active Shipping Containers from the Main Storage Pool; R 2007,
Calibration by Area Method; R 5002, Opening Hot Cell Door After
Processing Single and Double Encapsulated Cobalt-60; R 5004,
Transfer of Sources Between Hot Cell and Canal Tanks; R 5005,
Loading of Encapsulated Sources in Transfer and Shipping Con-
tainers from Hot Cell; and, NR 5007, Processing Exposed Cobalt-60.

The rods shall be stored in the main storage pocl. Rod and
spring sources and industrial sources shall be stored in the
main storage pool. Teletherapy sources shall be stored in canals.

Evaluation, Inspection, Test, and Operating Status

Once a quarter the Vice President for Sources and Systems and
the QA Manager shall spot review the source inventory log
records. Pool operating temperatures shall be inspected by
t! e Source Production Manager or appointee at least once a day
a d a graph of pool temperature as a function of time shall be
f ovided on a weekly basis to the Vice President for Sources
and Systenms.

Nonconforming;Parts

Encapsulated sources which fail leak tests or are damaged or
otherwise defective shall be stored separately from all others
and held for disposal.
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1.2,18 Corrective Action

Each nonconforming source will be evaluated on a case-by-case
basis to decide if salvage or disposal is warranted.

1.2.19 Packaging and Labelig&

All sources shall be uniquely labeled.

y . | Source Fabrication

W St | Organization

Source design and fabrication and equipment and facilities for
fabrication, testing, and calibration is the overall responsi-
bility of the Vice President for Sources and Systems. He has
delegated this responsibility to the Section Manager for Source
Production,

Y:3.2 Definitions

Quality source fabricution - the process of transforming
irradiated cobalt-60 target naterial into calibrated,
encapsulated sources for specific end use, in accordance
with NPI Radiation Protection and Radioactive Respiratory
Protection Programs and in accordance with all applicable
Federal and state regulations,

Teletherapy sources - sources designed specifically for use
in medical teletherapy units,

Industrial sources - sources designed specifically for indus-
trial use,.

Other sources - sources designed for use other than above,.

Hot cell - the shielded enclosure in which the majority of
source fabrication operations are performed,

Pool - a pool of dimeneralized water used for storage of
cobalt-60 sources and for certain fabrication operations,
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) e B Buildings

Sources are fabricated and handled in a hot cell and pool until
transferred to a shipping cask. Both cell and pool shall have
adequate space for operations and stor~ge of all sources including
as received, in work, and finished product. Adequate lighting,
ventilation, and temperature control shall be provided to assu.e
the safety of operations, coatainment of contamina ion, and inte-
grity of the product.

1.5:4 Equipment

All equipment used in the fabrication process and unique building
services shall be designed, maintained, and operated to provide
safe and functional working conditions, to minimize the spread of
radioactive contamination, and to provide a high degree of reli-
ability and reproducible accuracy as required.

1.8.5 Design Control

Not applicable

1,95 Procurement Document Control

Vendors supplying source encapsulation materials shall supply
manufacturer's test reports and certifications for these materials,
This control shall be the responsibility of the Source Production
Section Manager and periodically checked by the Quality Assurance
Manager or appointee in accordance with NPI Specification P-4,
Procedure for Encapsulation of Teletherapy Sources.

1.3.7 Instructions, Procedures, and Drawings

All instructions, procedures, and drawings required to fabricate
sources will be provided in NPI Specification M-1, Specification
for Seamless Stainle:s Steel Tubing for Encapsulation of Radio-
active Sources and Specification P-4,

1:35.8 Document Control

Documents relating to source fabrication shall be maintained by
the Source Production Section Manager. These shall have the
approval of the Vice President of Sources. and Systems.

1.3.9 Control of Purchased Material, Fquipment, and Services

The Source Production Section Manager will initiate and approve
all purchases and maintain records of the source inventory,
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1.3.10 Identification and Control of Materials, Parts, and Components

The Source Production Section Manager shall establish a control
are¢a where all encapsulation materials are stored and identified.

1.3.11 Special Processes

Fabrication of sources is a special process which will be performed
in accordance with NPI Specifications P-2, P-3, and P-4, Changes
to these specifications require the approval of the Vice President
for Sources and Systems and the Quality Assurance Manager.

1.3.12 Inspection

Inspection of 2]l critical operations will be in accordance with
NPI Specification P-1, Specifications, Procedures, and Quality
Control for Sealed Cobalt-60 Sources.

1.3.13 Test Control

All scurces shall be tested for quality and integrity in accordance
with NPI Specification P-1,

1.3.14 Control of Measuring and Test Fquipment

Equipment for calibrating and measuring shall be in accordance with
NPI Procedure R 2007.

1.3.15 Handling and Storage

Source handling and storage shall be in accordance with NPI Procedure
R 2003.

1.3.16 Evaluation, Inspection, Test, and Operating Status

Not applicable

1.3.17 Nonconforming Materials

All nonconforming source encapsulation materials shall be disposed
of by physical removal from encapsulation material storage and
"written off'" the inventory records. All sources encapsulated or
otherwise in-work found to be nonconforming shall be set aside in
a segregated area for disposal and so documented.

1.3.18 Corrective Action

Nonconforming encapsulated sources will be reviewed by the Vice
President of Sources and Systems for a determination regarding
disposal or salvage on a case-by-case basis,
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1.4
1.4.1

1.4.2

1.4.3

Packaging and Labeling

All finished teletherapy sources shall be uniquely identifiabic.
Packaging for shipment shall be in accordance with Section 1.4 of
this document.

Radioactive Materials Transportation
Onganization

Design, fabrication, and maintenance of radioactive material shipping
containens and transportation of radioactive shipments is the nespon-
84ibility of the Vice President fon Sources and Suystems. He shalf be
assisted by othen company personnel as appropriate.

Dedinitions

Quality packaging - the Loading of radioactive materials in an NPI
on othen ongandization's shipping container for shipment in con-
gonmance with applicable regulatory requirements, and completion
of the documentation of this activity in accordance with the
requinements of this section.

044 site Location - a Location other than Dickerson at which a
radioactive shipment controlled by NPT may orniginate.

Qualit ZLrnansportation - the safe and efficient carnying of radio-
active materials 4rom one site to another in accordance with
applicable nequirements and the completion of documentation
04 this activity.

Radioactive materials shipping container - herein called containen,
48 one complying with the applicable negulations of the DOT and
NRC.

Buifdings

Buildings in which shipping containers are stored on handled shall
have adequate space for cleaning, maintaining, and orderly handling
of £incoming and outgoing shipments. Airnborne contamination shatl
be minimized and monitored in facilities which have encapsulated
radioactive matenials. Inspections of the building conditions
shall be penfommed periodically and the nesults recorded.
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1.4.5

1.4,6
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Equipment

Equipment used in handling and vehicfes used for thansporting con-
tainens shall be stored in suci: a rmanner as to maintain an adequate
condition for use. Shipping cortainers, overpachs, special handlira
equipment, instruments, and tools wiZL be maintained by the Tele-
therapy Services Section Manzaer. Equipment needed to perform quality
neleted activities shall be speciiied prnion to use, as shalf the en-
vironmental conditions under which the equipment is to be operated.

Desian Coninol

The Vice Tresdident for Sounces and Systems is nesponsible for the
design of containers and hardling equipment. When additional thans-
portation equipment desion 48 nequired, he shall establish procedures
to assure that applicable desian criteria, standands, practices, and
negulatory nequinements are defined and translated into specifica-
ticns, drawinas, procedures, and instructions. He shcll establish and
Amplement a method for coordinating with other onganizations and con-
tractons., A design revdiew shall be conducted to asswre that (1) the
design meets the desdign criteric; (2) design characteristics can be
controlled, inspected, and tested; and, (3) inspection and test cri-
teria are didentified. The individual responsible for the design re-
view shall be other than the original designer and the designer's
immediate supervison. Design and specification changes shall be
subject to the same design controls and approvals that wene appli-
cable to Zthe original design. For each design activity for a thans-
portation package, specific craanizational nesponsibilities shall be
established,

Procurement Document Control

Vendors or contractors suppluing shipping containers, handling equip-
ment, and parts shall complu with NP1 Speci f{ication E-1, Equipment
Specification for a Lead Shiefded Shipping Cask on other appropriate
specification. Control of procurement documents shall be the respon-
8{bility of the Vice President for Scurces and Systems. He shall be
responsible to (1) prepare as appropriate, procedures or instruetions
that clearly delineate the sequence of actions 2o be accomplished in
the preparation, revdier, appreval, and control of permanent documents;
(2) identify in all apprepriate procurement decuments, the applicable
10 CFR Pant 71, Appendix E requirements which must be complied with and
described in the supplier's OA proaram; (3) requine that procurement
documents contain or reference Zhe design basis technical requinements
including the applicable requlatoru xequirements, material and com-
ponent {dentificaticn nequirements, drawings, aspecifications, codes
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and {ndustrial standards, test and inspection nequirnements, and
special process instructions; and that they specidy the docwmen-
Letion le.g., drawinas, specifications, precedures, L{nspection

and fabrication plans, inspection and test reccrds, perscnnel and
precedures qualifications, and chemical and physicol test results
of material) fo be prepared, maintained, and submitted to NPT {or
neview and approval; (4) speciiy those reconds tc be retaired, con-
relled, and maintained by the suppliern, and those delivered to NPI
prion to use or installation of the hardware; and, [5) neqiuire NPI's
nﬁghz ;ﬁigcceba Lo supplier's facilities and records for inspection
and audit.

Changes and revisions o procurement documents shalf have at Least
the same neview and approval as the oniginaf document.

Insthuctions, Procedures, and Drawings

See Section 1.4.8. Perdodic audits to check fon conformance to
these decuments wilf be conducted by the 0A Manager or his designee.

Decument Control

Instructions, procedures, drawings, and specifications for containers,
container handling, packaging and shipping are Listed 4in and shall
complu with NP1 QC Proceduxe 1001. Responsibilities for the initia-
Lion, neview, approval, and issuance o0f these documents are specified
in this procedure and no changes to these documents shall be made
without the approval o4 the same people who initially approved these
documents. Approved changes in instruetions, procedures, drawings,
and other documents shall be made prionr to the implementation o4

such changes. The QA Manager shall be nesponsible for asswring

that the sequence of actions nequired by Procedure 1001 for the prepa-
ration and review cf required documentation (s 4oflowed.

Appropriate documents shall be availabfe at all work Locations prior
2o commencement of work. The Vice President for Sources and Systems
shal’? have and maintain a master List which identifies the cuwwrent
revision number of instructions, procedures, specifications, draw-
ings, and procurement documents.

Contrel of Purchased Matericl, Equipment, and Services

The Vice President 4on Sources and Sustems shall have an evaluation
done c¢j all supplicns to assess thein capability to provide acceptable
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quality services and products. This evafuation shall be based on

a survey of the surplier's facilities and CA program to determine
his capability te supply a preduct which meets the design, maru-
facturing, and cuafity requirerments. ALL supplier evaluations
shall be docurmented and {iled. ('hen nequired, NPT surveilflance

of suppliens during fabrication, inspection, testina, and shipment
0f materials, equipment, and components shall be performed to assure
conformance to Zhe purchase order requirements. ALL suppliens shall
be nequived te Aurnish the fofleving necords as a minimum to the

purchase:

1. Documentation that identiiies the purchased material
or equipment and the specific procurement requirements
le.g., codes, standards, and specificaticns) met by
the items.

2. Documentaticn that identiiies any procurement nequine-
ments which have not been met togethexr with a descrip-
tion o4 those nronconformances dispositicned "accept as
8" on "nepain.”

Recedlving inspection of the suppliex-{furnished material, equipment,
and services shall be performed to assure:

1. The material, components, or equiprent {8 properly
Adentified and corresponds with the L{dentifdicaticn
on recedving documentation.

2. Material, components, equipment, and accepfance
necords are Omspected and judged acceptable in
accordance with predetermined inspection instruc-
tions prior to installation or use.

3. Inspection records or centificates of conformance
attestirg te the acceptance of material and com-
perents are availabte prior fo instalfation on use.

4, Ttems accepted and neleased are identiiied as to
thein inspection status prion te forwarding them
to a controlled storage area or refeasing them for
furthen wonk,

1.4.10 Identidication and Controf of Materials, Parts, and Components

The Vice President for Sounces and Systems shall be nesponsible fon
the proper identification and centrol of materials, parts, and com-
ponents associated with the fabrication of radicactive shipping
containers.
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Special Processes

Loading and unloadiva ceniainers for nadicactive shipments are
dpecial processes. Trere shafl be performed in accordance with
NP1 OC Program 1003, Packaaz loading Procedure 4cx Radicactive
Materials and QC Prograr 1004, Package Unloadirg Procedure for
Radicactive Materists.

Tnspection

Inspection of all quality conformance activiiies shall be performed
under the nesponsibility of the QA Manager 4in accordance with QC
Procedure OC 1006. TInspaction personnel will be independent grom
those performing these activities. These inspectons shatll be
qualified in accordarce with the compony's training program and
when other qualificaticrs and certifications are nequired they
shall be kept current.

Modifications, nrepairs, and xeplacements for shippina cashs shall
be inspected in accordance with the oniginal design end inspection
requirements, oxr accepinbfe alternatives.

Operating and QC procedures will identify, where applicable,
mandatory {nspection hold points for witness by an inspectonr.

Test Control

The Vice President of Scunrces and Systems shallf be responsible

fox shipping cask Zest control. A Zest procedure 4on demonstrat-
Ang thot shipping cashs ill perferm satisfactornily 4in service 44
established and docurented. This procedure 48 a chechlist performed
An accondance with OC Precedure 1006, Any modi{iications, nrepairs,
or replacements Zo shipping cashs shall be tested in accordance
with the orniginal desigr ard test requinements or accepiable
alternatives.

Test results are decumented, evaluated, and Lheir acceptability
determined by the Secticn Manager responsible fox the radiation
shipment, :

Control o4 Measurina and Test Equipment

ALL measuring ard Zest instruments shall be calibrated at snecific
intervals to assure eccurccy fer Antended purposes. Calibration
test data for these instrumenis shall be identijicble and traceable.

Whenever *~5t equivrent 48 found fo be out of calibration, previous
fests wun be Lnvestigated for validity and so documented.
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Where applicable, as in the case of radiaticn measurning instruments,
the basis for calibratior wifl be tracealfe tc nationally necegnized
siandards.

HandLing, Storage, and Shipping

ALL operations concerndrg handfing, storage, and shipping of radio-
active shipping casks shallf be in accordance with NPT QC Procedure
1005, Handling, Storage, and Shipping Procedur> for Radioactive
Materials. Special handlinrg, preservation, stonage, cleaning,
packaaing, and shipping requirements are established in this pro-
cedure. These are accemplished by trained, specifically designated
qualified individuals in accordance with the above procedure.

ALL conditiors of NRC package approval and U. S. DOT shipping re-
quirements shalf be satisfied prion to any shipment, ALZ necessary
shipping papers shall be properfy prepared. Departure and arrival
time and destination of each pachage shall be established and moni-
tored to a degree consistent with safe transpontation of the package.

Evaluation, Inspection, Test, and Operating Status

Inspection, ftesting, and operating status of alf shipping packages
and components shalf be in accordance with NPT OC Precedure 1006,
Inspection, Test, and Operating Status Procedure for Radiocactive
Materials,

Tdentification, test, and cperating status of all packages and
components shall be knoun by all affected sections.

Applicacion and removal of inspection tag markings, and shipping

on othen Labels shall be controlled in accordance with OC Procedure
1006. By-passirg of required inspections, fests, and other caditical
operations, requines the prior approval eof the Vice President for
Sounces and the QA Managenr.

The status of nonconforming, inoperative, or malfunctioning packages
or components shall be clearfy identified to prevent inadvertent
wse.

Nonconjiorming Paris

Any nonconforming parts will be s0 identif«ed and segregated for
disposal or remeval from the container ox shipping areas. Noncon-
forming materials, pants, comporerts, and services shalf be con-
trolled in accorduvce with NPT OC Procedures 1005 and 1006 which
require the identification, documentation, segregaiion of noncon-
forming items and the notification of affected individuals. Desig-
nations of individuals nesporsible for the review and disposition
of the materiuls are rade in these procedures.
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Docurmentation shall identify the nonconforming item, state its
dnspection requireraints, describe the nonconformance, and iden-
Lidy firal dispesiticr. Siarature approval of the Vice President
for Scurces and Sysiems 4is requined fon final disposition.

Acceplability of «ewexk or repain shall be veridied by neinspec-
Lien and retesiing, as required, and as orndigirally inspected or
by an equal method.

1.4.18 Corrective Action

The QA Manager shal? conduc * an evaluation, in conjunction with
the Vice President for Sounces and Systems, of any conditions
determined to be adverse Zo quality (such as nonconformances,
failures, malfunctiors, deficiencies, deviations, and defective
maé%nuw and equiprent) 2o determine the need for corrective
a R.

Repair cn neplacement of nonconforming parts or the correction
of other deficiencies shaff be necommended by the Source Produc-
Zion Section Manage:, the !Manager for Utilization, Facilities,
and Equivment, ox £le Health Physics Technician, and must be
appreved by the Vice President for Sources and Systems.

To the extent possibfe, corrective actions shall attempt to
preclude recurrence o4 the adverse condition.

Followup reviews shell be conducted by the QA Manager Lo verify
the proper implLemeriaiion of corrective actions and to close
out the conrective cetien documentation.

1.4.19 Pachkaging and Labeling

ALEL NP1 radicactive shirments shall be packaged and Labeled in
accordance with Ni'T CC Pregram 1003,

15 Radiocactive Source Transfer

1.5.1 Organization

The Vice President for Sources and Systems has the overall respon-
sibility for radiocactive source transfers.

The loading and unloading of radioactive shipping containers and

the preparation for shipment at NPI is the responsibility of the
Source Production Section Manager. Loading, unloading, and prepa-
ration for shipment offsite is the responsibility of the Teletherapy
Services Section Manager vho is also responsible for installation of
sources into teletherapy units.
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Design and fabrication of source adapters which are installed in

a teletherapy unit is the responsibility of the Source Produc®ion
Section Manager. Design and fabrication of container insert holders
and adapters which are part of the transfer operation are the respon-
sibility of the Utilization, Facilities, and Equipment Manager.

Definitions

Radioactive source transfer - the field operation involving the
transfer of sources between shipping centainers and teletherapy
units, unloading units, transferring sources into and out of zn
operating unit and transferriig sources from one operating unit
to another, including teletherapy unit checkout, servicing, and
maintenance.

'Teletherapy unit - a machine using cobalt-60 at a distance for

radiation therapy.

Quality radioactive source transfers - transfers made in accordance
with the procedures referenced herein.



1.5.3 Buildings
Not applicatle

1.5.4 Eguigment

Shipping containers, overpacks, special handling equipment, instru-
men.s, and tools will be maintained by the Teletherapy Services
Section Manager. Vehicle maintenance will be the responsibility
of the user.

1.5.5 Design Control

Not applicable

1.5.6 Procurement Document Control

The Tel.therapy Services Section Manager shall be responsible for
assuring that necessary requirements are specified in all procure-
ment documents associated with equipment or services in support of
any radioactive source transfer operation,

1.5.7 Ins*ructions, Procedures, and Drawings

These will be prepared, maintained, and listed in NPI Specification
P-S, Procedures for Source Transfer, Maintenance, and Service Asso-
ciated with Teletherapy Devices, and approved by the Vice President
for Sources and Systems.

1.5.8 Document Co...rol

Instructions, procedures, drawings, specifications, and shipping
and transfer documents shall be maintained by the Teletherapy
Services Section Manager. These documents and changes or revisions
to them shall be approved by the Vice President for Sources and
Systems.

1.5.9 Control of Purchased Material, Equipment, and Services

Control of purchased material, equipment, and services for source
adapters installed in a teletherapy unit shall be the responsibility
of the Source Production Section Manager. Control for parts used

in transfer of sources shall be the responsibility of the Teletherapy
Services Section Manager.

1.5.10 Identification and Control of Materials, Parts, and Components

The Teletherapy Services Section Manager shall be responsible for
all materials, parts, and components used in making equipment for
radioactive source transfers.
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Special Processes

Source replacement in the field is a special process and shall be
performed only by trained and licensed personnel.

Insgection

Routine inspection of containers, equipment, instruments, tools,
and parts shall be conducted by the Teletherapy Services Section
Manager. Transportation vehicles shall be inspected by the Quality
Assurance Manager or his designee.

Test Control

Not applicable

Control of Measuring and Test Fquipment

The Teletherapy Services Section Manager shall be responsible for
the maintenance and calibration of radiation monitoring instruments
used in the field.

Handling, Storage, Distribution, Shipping, and Installation

Handling, storage, and shipping of transfer equipment is the respon-
sibility of the Teletherapy Services Section Manager.

Evaluation, Inspection, Test, and Operating Status

Teletherapy units serviced by NPI personnel shall be checked for
operating condition in accordance with NPI Specification P-9,

Nonconforming Parts

Any nonconforming parts will be segregated and identified for
disposition.

Correcti,e¢ Action

In the event that either customer or NPI personnel have reason to
believe that some corrective action associated with an NPI per-
formed radiation source transfer is necessary, the Teletherapy
Services Section Manager shall make appropriate recommendations
for the approval of the Vice President for Sources and Systems
and the QA Manager,



1.5.19 Packaging and Labeling

2.1

2.1.1

All parts will be packaged and labeled for identification. The
shipping container shall be labeled in accordance with regulatory
requirements.

Teletherapy Unit Reconditioning

Organization

Reconditioning of teletherapy units is the overall responsibility
of the Vice President for Sources and Systems. The Teletherapy
Services Section Manager is responsible for accomplishment of this
work,

Definitions

Teletherapy unit - a machine using cobalt-60 at a distance for
radiation therapy

Quality teletherapy unit reconditioning - the repair, replace-
ment, refurbishing, shipping, installation, and testing re-
quired to produc: reusable units or components, in compliance
wita ANSI "Guilelines for Maintaining Cobalt-60 and Cesium-137
Teletheraovy Ecuipment," N445-1974,

Buildings

The buildir s in which teletherapy units and components are
reconditioneu shall have adequate working space, with appropriate
lighting and ventilation systems to afford good shop conditions.
Safe and proper handling equipment shall be provided. Well
lighted bench space shall be provided for reconditioning of
electrical control and other small subassemblies.

Buildings of contractors' shall also comply with the above
conditions.

General building conditions shall be periodically inspected by
the Vice President for Sources and Systems and independently by
the QA Manager.
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Equipment

Reconditioning and installation equipment and tools shall be main-
tained by the Teletherapy Services Section Manager. Responsibility
for the maintenance of vehicles shall be with the Teletherapy Ser-
vices Section Manager.

Equipment purchased for replacement items shall be the responsi-
bility of the Teletherapy Services Section Manager.

Design Control

Not applicable

Frocurement Document Control

Documentation of procurements for materials or components for recon-
ditioning teletherapy units shall be the responsibility of the Tele-
therapy Services Section Manager.

Instructions, Procedures, and Drawings

All instructions, procedures, and drawings required for recondition-
ing, shipping, and installation shall be in accordance with NPI
Procedure R 5010, Periodically audits will be conducted to check
for conformance.

Document Control

All documents relating to reconditioning, instructions, procedures,
drawvings, and specifications shall be controlled by the Teletherapy
Services Section Manager and shall have the approval of the Vice
President for Sources and Systems. Changes to these docurents
shall require his approval.

Control of Purchased Material, Equipment, and Services

The Teletherapy Services Section Manager shall be responsible for
procurement of purchased material, equipment, and services.

Identification and Control of Materials, Parts, and Components

The Telctherapy Services Section Manager shall establish and main-
tain a clean area in which parts for reconditioning teletherapy
machines are stored and labeled.
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Special Processes

Installation of a source into a reconditioned teletherapy unit is
a special process which is covered by Section 1.5 of this document.

Insgection

Routine inspection of parts and components shall be done by the
Teletherapy Services Section Manager or his appointee. A complete
inspection of finished units or components before shipping and after
installation shall be in accordance with NPI Procedure R 5010.

Test Control

NPI Procedure R 5010 establishes the steps necessary to assure that
an installed unit has not suffered damage in transport.

Control of Measuring and Test Equipment

Meters used to check radiation leakage from teletherapy units shall
be periodically calibrated., Calibration shall be recorded. Each
calibration record shall show the name of the person who performed
the calibration, the date on which it was done, and the next date
on which a calibratien should be performed.

Handling, Storage, Distribution, Shipping, and Installation

All operations concerning the handling, storage, distribution,
shipping, and installation shall be in accordance with NPI Procedure
R 5010. Conformance is the responsibility of the Teletherapy Ser-
vices Section Manager.

Evaluation, Inspection, Test, and Operating Status

The evaluation, inspection, test, and operating status shall be in
accordance with NPI Procedure R 5010.

Non:onforming Parts

Parts from existing teletherapy units and/or purchased parts found
to be nonconforming will be so identified and segregated for dis-
posal or removal.

Corrective Action

If a reconditioned teletherapy unit is suspected of needing correc-
tive action by NPI or customer personnel, the Teletherapy Services
Section Manager shall recommend an appropriate course of action to
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the Vice President for Sources and Systems a.d the QA Manager.
The Vice President for Sources and Systems shall make the deter-
mination of appropriate corrective action.

Packaging and Labeling

Recondit®oned teletherapy units shall be packaged for transit and
transported by truck. A reconditioned unit shall be appropriately
labeled.

Dose Control Irradiations

Organization

The Vice Presidert for Radiation Processing Services, Mr. D. G.
Woodard, has the responsibility for all activities required to
perform dose control irradiations. The responsibility {ox assur-
ing compliance with the custoran's specdfications and schedules

has been deleaated to the Microbiological Contrnol Products Managenr,
Ms. G, Barnett. The nesponsibility for conducting the inradiation
has been delegated to the Irradiations Section Manager, Mr. M. V.
Harmon. Mr. Harmon is responsible for the day-to-day operations

of the irradiators and is also responsible fer assuring that quali-
fied operators are available to run these machines.

Definitions

Quality - A quality dose control irradiation is one which was
conducted in accordance with the requirements of this section |
and which delivered a dose (from cobalt-60) to a product in |
the range specified on the purchase order received from the |
customer. |

Irradiators - There are two irradiators at the company's Dickerson
facility. The first irradiator is called Dickerson I, the second
is called Dickerson II. Both use cobalt-60 as their radiation
sources.

Buildings

——————l

For any operation or processing campaign, sufficient spwce shall

be provided to facilitate adequate cleaning, prevent mixups, and

to assure the orderly handling of incoming material, rejected
material, material in the irradiation process, and testing and
measuring equipment. Adequate space to perform dosimetry measure-
ments will be provided as will sufficient lighting, ventilation,

and temperature control. Airborne contamination shall be kept within
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acceptable industrial standards. Inspections of the building

condition shall be periodicallv performed and the results of these
inspections shall be recorded. The NPI quality assurance organi-
zation shall be responsible for the performance and documentation
of these inspections. Ko less than two inspections per vear will
be performed. The line organization shall be responsible for

cleaning the process areas. Sanitary facilities will be provided.

Ecuigment

Nondisposable equipment used for handling, irradiation, and shipping
shall be cleanable and, if necessary, adjustable. Equipment shall
be stored in such a manner tu reduce contamination by dust or dirt
or the accummulation of chemicals. Equipment will be clean when
used. Equipment which requires periodic adjustment shall have
allowable tolerances posted where the equipment is stored or used.

Design Control

Not applicable

Procurement Document Control

Not applicable

Instructions, Procedures, and Drawings

NPI Procedures R 5001, General Procedure for Package Irradiator
Operations, R 6002, Procedure for Package Irradiator Operator
Qualifications, R 6003, Procedure for Routine Package Ircaaiator
Maintenance, and R 7003, General Procedure for Dickerson II Irradi-
ator Operations and Instructions for Specific Products shall be
used for all irradiations.

Document Control

Instructions, procedures, drawings, and specifications shall be
Lss8ued by the Microbiofogical Controf Product 'anager ox by the
Irradiations Section Manager. These documents shall have the
approval of the Vice President for Radiation Processing Services.
Changes to any of these documents shall also require his approval.

Control of Purchase.! Material, Equipment, and Services

Control of materials, equipment, and services shall be the respon-
sibility of the Irradiations Section Manager.
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Identification and Control of Materials, Parts, and Components

Materials, parts, and components required for irradiation, except
cobalt-60, shall be stored and identified by tue Irradiations Sec-
tion Manager.

Special Processes

Not applicable

Insgection

Product dosimetry shall be the principal means of inspection., Dosi-
metry shall be performed in accordance with Irradiator Operating
Instructions, Processing Dosimetry. Products determined to be non-
conforming to the customer's specifications shall be tagged accord-
ingly and stored physically separate from acceptable material. The
Microbiolegical Control Product Manager shall document all nonconfor-
mances and bring them to the attention of the Vice President of Radia-
tion Processing Services and the QA Manager within 24 hours.

Test Zontrol

Not applicable

Control of Measuring and Test Equipment

Dosimetry equipment will be used to ascertain uniformity and/or
levels of radiation doses. This equipment will, at a minimum,
consist of an optical density reader and a thickness gauge. These
items will be examined to determine if periodic calibration is re-
quired. Calibration will be performed per NPI T-.struction, Cali-
bration of Far West losimeters.

Periodic calibrations shall be recorded. Each calibration record
shall show the name of the person who performed the calibration,
the date on which it was done, and the next date on which a cali-
bration should be perforr ',

Handling, Storage, Distributing, and Shipping

For each product handled by NPI, a specific instructi « 1s prepared
vhich documents the company's methods for controlling customer prod-
ucts during handling, storage, and shipping.
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Evaluation, Inspection, Test and Operating Status

Operation of the irradiators shall be in accordance with NPI Pro-
cedures NPI R €001 and R 7003.

Nonconformingzvaterials, Parts, and Components

Not applicable

Corrective Action

In the event that dosimetry reveals that a product has not received
the required dose, this fact shall be documented and reported to the
Vice President for Radiation Processing Services and the QA Manager.
The Irradiations Section Manager shall determine and document the
cause of the problem. Upon obtaining the approval of the Vice Presi-
dent for Radiation Processing Services, he shall reirradiate or return
the product as appropriate.

Packaging and Labeling

Incoming and irradiated products shall be tabeled i. accordance with
specific instructions.

.

Physical and Chemical Properties Irradiations

Organization

See Section 3.1.1.

The Polymex Modification Product Manager, Mr, J. Tanq, has the respon-
sibility for assuring compliance with the customer's specifications
and schedules. He supervises the laboratory work necessary to deter-
mine required doses and to ascertain the quality of the product.

Definitions

Quality - a quality physical or chemical property irradiation is
one which was conducted in accordance with the requirements of
this section and which results in a product which has achieved
the physical and chemical properties specified on the purchzace
order received from the customer.

Irradiators - See Section 3.1.2
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duildings

See Section 3.1.3.

Appropriate laboratory space shall be provided for product sampling
and testing.

Equipment
See Section 3.1.4.

Design Control

Not applicable

Procurement PDocument Control

Not applicable

Instructions, Procedures, and Drawings

See Sect‘on 3.1,7.

Specific instructions shall be written for the necessary laboratory
support and product testing activities.

Document Control

Instructions, procedures, drawings, and specifications shall be issued
by the Irradiations Section Manager for activities associated with
running the irradiators and by the Polymer Modification Product Manager
for laboratory support activities, These documents shall have the
approval cf the Vice President for Radiation Processing Services and

by the Quality Assurance Manager.

Changes to any of these documents shall also require their approval.

Control of Purchased Material, Equiomert, and Services

See Section 3.1.9,

Identification and Control of Materials, Parts, and Components

See Section 3.1,10,

Special Processes

Not applicable
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Insgection

Prcoperties testing shall be the principal mears of inspection.
Testing shall be performed in compliance with written instruc~
tions.

Dosiretry shall be performed in accordance with Irradiator Operat-
ing Instructions, Processing Dosimetry. Products determined to be
nonconforming to the customer's specificatiors shall be tagged
accordingly and stored physically separate from- acceptable material.
The Polymer Medifdication Product Manager shall document all noncon-
formances and bring them to the attention of the Irradiations Sec-
tion Manager and the Vice President for Radiation Processing Services
“ithin 24 hours.

Test Control

See Section 3.2.12,

Control of Measuring and Test Equipment

Laboratory equipment necesszry for sampling aznd testing of products
shall be available and the Polymer Modificaticr Product Manager shall
determine if periodic adjustments or calibraticrs are required. Lab-
oratory equiprment which requires periodic adjustrent shall have allow-
able tolerances posted where the equipment s usecd,

Periodic calibrations shall be recorded. Fach calibration record
shall show the name of the person who perforred the calibration,

the date on which it was dorne, and the next date on which a calibra-
tion should be performed.

Handling, Storage, Distributing, and Shipping

See Section 3.1.15,

Evaluation, Inspection, Test, and Operating Status

See Section 3.1.16,

Nonconforming Materfals, Parts, and Components

Not applicable
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Corrective Acticn

The Polymen Modiiicatiorn Preduct Manager and the Irradiations Section
Manager shall recormend in writing to the Vice President for Radiation
Processing Services and the QA Manager:

- an appropriate disposition for nonconforming products;
and,

- the likely cause of the nonconformance.

The Vice President for Radiation Processing Services shall make the
determination of the final disposition.

Packaging and Labeling

Incoming and irradiated products shall be packaged and labeled in
accordance with specific instructions.

Poluacrylamide Production

Oraanization

The Vice President for Radiation Prece s ’ng Services, Mr. D, G,
Woodard, has the responsibility fon all wctivities requined fon

the preduction of polyacrylamide. The responsibility fon assuring
compliance with the custemer's specifications and schedules has been
delegated to the Polymerizatior Plant Section Manager, Mr, 0. Deonre.
The responsibility for conducting the irradiations has been delegated
to the Irradiations Sectien Manager, Mr. M, W, Haxmon., Mr, Harmon

48 nesponsible {on the day-to-day operations of the irnadiators and
48 also responsible for assuning that qualified cperatons arne avail-
able to nun these machines.

Definitions
Quatity - A quality polyacryfamide product is one which was produced
in accordance with the requinements of this section and which through-
out Lts progression from a meromex to a polymen has the phusical
and chemical propenties specified by the customer, Hercules,
Innadiatons - See Section 3.1.c.
Buildinas

See Section 3.1.3.
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The acrylic acid building shall be maintaived in such a fashion

as to preclude entry by unauthonized persenrvel and the public.

125 explosion nelied and preventiorn featuresr siall be maintained
by appropriate personned under the direction ¢4 the Pelumerization
Plant Seetion Manager. The conditior. of this building and the tank
noom and their supporting heating and coolina sustems, shall be 4in-
spected by the Quality Assurance Manager ox his desigree at Least
fiice a year and such inspections documented.

Equipment

See Section 3.1.4.

Maintenance of the tanks, process Lines, heatina, ventilating, and
cocling systems, and contnol devices for the acxylic acdd budilding
and the tank room {8 the rcsponsibility of the Polimerization Plant
Section Managenr.

Des<ign Control

Not applicable

Procurement Document Controf

Supplien centifications of make up chemicals shall be retained for
at Least two years.

Instructions, Procedures, and Drawinas

See Section 3.2.7.
Document Control

Instrwetions, procedures, drawings, and speciiications shall be
{ssued by the Trradiations Section Manager for activities assocd-
ated with running the inradiators and by the Polymerization Plant
Section Managen for chemical processing and Labtoratory support
activities. These decuments shall have the approval of the Vice
Presdident for Radiaticn Processing Services and by the Cuality
Assurance Managen.

Changesr to any of these documents shafl also requixe their approval.
Control of Purchased Materdial, Equipment, and Services

Control of purchased material, equipment, and services is the nrespon-
sibility of the Polymerization Plant Section Managenr.
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ALL incoming :hipments of acrylic acid and acryfamide shall be
tested fon conformance to Hercules' specdfications.

Identidicatior and Control o4 Materials, Parnts, and Components

See Secticn 3.1.10,

Special Processes

Not applicable

Inbgccxion

Inspcctions and evaluations of finished product shalf be pexformed
i accorndance with Hencules' aspocifications.

Test Control

Testing and contrel of tests of finished produets shall be performed
in accerdance with Herxculfes' specdfications.

Contnol o Measuring and Test Fouipment

Labore *ory equipment necessary fox sampling and testing of preducts
shal? be available and the Special Trradiations Secticn Manager
shall determine 4§ perdiodic adjustments on calibrations are requined.
Laborateony egujpmen,t uhich requines periodic adfjusiment shall have
allowable tolexances posted where the equipment (s used.

Perdiodic calibraticns shall be necorded. Each calibration record
shall show the name ¢! the pensca who performed the calibration,
the date on which 4t ves done, and the next date on which a calibra-
tion shall be pericrmed.

Handfina, Storage, Distrnibutina, and Shipping

See Section 3.1.15.

Evaluation, Inspecticn, Test, and Operating Status

See Secticn 3.1.16.

Noenconforming Materials, Pants, and Components

Not applicable
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Cornective Action

The Polumernizaticn Plant Section MManager and #re Inradicticrs Section
Manaacen shall recormend in writing to the Vice Presdident Lo~ Padiaticn
Processina Services and the 0A Mancaen:

- an apprepriate dispesition for noncoriexrming products;
and,

- 2he Likely cause of the nonconformance.

The Vice Presdident for Radiation Processinag Services shall rake the
determinction of the fincl disposition.

Packaging and Labeling
Not applicable

Other Irradiations

Organization

The Vice President for Radiation Processing Services has the overall
responsibility for all irra’iations conducted at NPI's facilities.
He has delegated the respons bility for the day-to-day operations of
the irradiators to the Irradiations Section Manager and the respon-
sibility for laboratory support activities and special irradiations
to the Special Trradiations and Laboratories Section Manager.

Definitions

Quality - A quality irradiation is one which was conducted in accor-
dance with the requirements of this section and which subjec*s a
product to the environmental or testing conditions specified in
accordance with NPI Procedure R 2013, Special Irradiati-ns, and
whose history has been documented in accordance with th_.s procedure,

Irradiations - See Section 3.1.2.

Buildings
See Section 3.2.3.



3.4.4

3.4.5

3.4.6

3.4.7

3.4.8

3.4.9

- 37 -

Equipment

See Section 3.2.4. Equipment recuirements for any special irradia-
tion shall be specified in accordance with NPI Procedure R 2013,

Design Control

The Special Trradiations Section Manager or othor designee specified
per NPI Procedure R 2013, will assure that special irradiations or
tests are designed in accordance with the previously specified require-
ments. He shall also establish and implement a method for coordinat-
ing and interfacing with customers or other organizations as may be
necessary. A design review to assure that the proposed test or
irradiation meets the established requirements will be conducted.
Representatives of other organizations (such as a customer) may par-
ticipate in this review.

A method shall be established to define and control interfaces be-
tween NPI and other organizations. Design changes, including pro-
cedural changes, shall be subject to control measures commensurate
with those applied to the original design.

Procurement Document Control

Customer supplied material shall be in accordance with NPI Procedure
R 2013,

Instructions, Procedures, and Drawings

All instructions, procedures, and drawings necessary to specify tests
and assure quality of subsequent irradiation shall be prepared in
accordance with NPI Procedure R 2013. Periodically audits shall be
conducted to check for conformance and the results recorded.

Document Control

Instructions, procedures, drawings, and specifications shall be
issued by the Section Manager for Special Trradiations or by another
section manager specified by the Vice President for Radiation Pro-
cessing Services. These documents shall have the approval of the
Vice President for Radiation Processing Services. Changes to any
of these documents shall also require his approval.

Control of Purchased Material, Fquipment, and Services

Respons{bility for contiol of material, equipment, and services
shall be specified in a2ccordance with NPI Procedure R 2013,
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3.4.10 Identification and Control of Materials, Parts, and Components

Materials, parts, a..d corponents required for irradiation, except
cobalt-60, shall be stered and identified by the section manager
designated by the Vice President for Radiaticn Processing Services.

3.4.11 Special Processes

Since all of the processes designated under this Section 3.3 are
in essence special processes, this section is not applicable.

3.4.12 Inspection

Product dosimetry and properties testing as appropriate shall be
performed. Products determined to be nonconforming to the pre-
viously set specifications shall be tagged accordingly and stored
physically separate from the acceptable material, The responsible
section manager shall document all nonconformances and bring them
to the attention of the Vice President for Radiation Processing
Services and the 0A Manager within 24 hours.

3.4.13 Test Control

Not applicable

3.4.14 Control of Measuring and Test Equipment

See Sectlon 3.2.14,

3.4.15 Handling, Storage, Distributing., Shipping, and Installation

Additional instructions or requirements for handling, storage,
and shipping may be specified in accordance with NPT Procedure R 2013,

3.4.16 Evaluation, Inspection, Test, and Operating Status

Operation of irradiators shall be in accordance with NPI Procedures
R 6001 and R 7003, Additional operational procedures may be required
in accordance with NPI Procedure R 2013,

3.4.17 Nonconforming Materials, Parts, and Components

Not applicable

3.4.18 Corrective Action

In the event that dosimetry or physical and/or chemical properties
testing reveals that a product has not received the required dose
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or other specified environmental condition, this fact shall be
documented and reported to the Vice President for Radiation Pro-
cessing Services and the QA Manager. The responsible section
manager shall recommend to them in writing:

- an appropriate disposition for nonconforming
products; and,

- the likely cause of the nonconformance.

The Vice President for Radiation Processing Services shall make
the determination of the final disposition.

Packaging and Labeling

Ir-oming and irradiated products shall be packaged and labeled in
accordance with specific instructions.

Laminar Flow Testing

Organization

The Corponrate Secrefary is responsible for NPT lzminar flow testing
activities. He will be assisted by other company personnel as
appropriate.

Definitions

Laminar air flow - For the purpose of this document, laminar air
flow is defined as air flow in which the enti-e body of air with-
in a confined area essen*ially moves with uniform velocity along
parallel flow lines.

Quality laminar flow testing program - one which accurately examines
laminar flow equiprent for compliance with the manufacturer's
specifications and the appropriate criteria of Federal Standard
No. 209B,

Buildings

Mot applicable
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Equiprent

Nondisposable equiprent used in the examination and testing program
shall be cleanable and, if necessary, adjustable. Equipmen: shall
be stored in such a ranner to reduce contamination by dust or dirt.

Equipment will be clean when used. Equipment which requires periodic

adjustment shall have allowable tolerances posted within the equip-
ment storage boxes.

The Corporate Secnefary shall prepare and keep current calibration
procedures for all equipment which requires periodic calibration.
Each calibration record shall show the name of the person who per-
formed the calibration, the date on which it was done, and the next
date on which a calibration should be performed.

Design Control

Not applicable

Procurement Docurent Control

Not applicable

Instructions, Prrcedures, and Drawings

NPI personnel shall conduct all laminar flow testing work in accor-
dance with NPI Procecure 10001, Standard Procedure for In-Place
Integrity Inspection and Testing of Horizontal and Vertical Laminar
Flow Hoods.

Audits udfl be conducted to check for conforrance.

Document Control

All instructions, procedures, and specifications for the laminar
flow testing program and changes of same shall be issued by the
Corporate Secrelany. These docurments shall have the approval of
the Quality Assurance Manager.

Control of Purchased Material, Equipment, and Services

A qualitative and, whenever possible, quantative evaluation of in-
stalled HEPA filter performance shall be made on the Field Service
Inspection Report. The Coaporate Secretary ox his designee shall
examine these reports once every calendar quarter to determine if
purchased HEPA filters have been in compliance with NPI procurement
specifications.
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Identification and Control of Materials, Parts, and Components

Materials and parts used in the larinar flow testing program shall
be stored either in the service vehicles or in a reserved separate
area of the facility.

Special Processes

Not ag +i{icable

Inspection

NPI Procedure 10001 lists all inspections required for the laminar
flow testing program.

Test Control

NPI Procedure 10001 lists all tests required for the laminar flow
testing program.

Control of Measuring and Test Ecuipment

See Section 4.1.4,

Handling, Storage, Distributing, Shipping, and Installation

Equipment and replacement parts are stored and transported by vans.
Maintenance of the van is the responsibility of the Corporate
Secretany.

Evaluation, Inspection, Test, and Operatirg Status

For each unit serviced, the NPI Field Service Inspection Report
shall be completed. The original shall be given to the customer
and one copy shall be kept in NPI company files.

Nonconforming Parts<

Incoming material identified as nonconforming to any NPI specifi-
cation shall be tagged accordingly. Nonconforming material shall
be stored physically separate from acceptable material and appro-
priately disposed of by the Ccrporate Sechetary.

Corrective Action

When a nonconforming item is disposed of, the Coaporate Secnre-
fary will document this disposition and the reasons
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therefore in a note to the laminar flow files, with a copy to
the QA Manager.

Packaging and Labeling

A NPI Inspection and Testing Sticker shall be placed, when appro-
priate, on all units serviced by the Laminar Flow Technology Sec-
tion. Documentation of what, if any, sticker was affixed to a
customer's unit shall be made on the Field Service Inspection
Report.

Product Marketing

Organization

The President of Neutron Products, Inc. is responsible for marketing
of all NPI products. He may be assisted by other company personnel
as appropriate.

Definitions

Quality product marketing - the completion of all activities neces-
sary to sell and deliver a product that conforms to all stated
specifications.

Buildings

Buildings used for the fabrication and handling of NPI marketed
products shall have sufficient space to facilitate adequate clean-
ing, prevent mixups, and to assure the orderly handling of incoming
material, rejected material, material in the fabrication process,
and testing and measuring equipment., Appropriate lighting, venti-
lation, and temperature and humidity control shall be provided.
Inspection of the building condition shall be periodically per-
formed and the results of these inspections shall be recorded.

The NPI and manufacturers' QA organizations shall be responsible
for the performance and documentation of these inspections in
their respective facilities. No less than two inspecticns per
year will be performed. Sanitary facilities will be provided.

Eggigment

Nondisposable equipment used in the manufacturing process of NPI
marketed products shall be cleanable and, if necessary, adjustable.
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Equipment shall be stored in such a manner to reduce contamination
by dust or dirt. Equipment will be clean when used. Equipment
vwhich requires periodic adjustment shall have allowable tolerances
posted where the equipment is stored or used.

Materials used in the manufacturing process and not desired in the
final product will be removed and such removal documented, Mea-
suring equipment will be examined to determine if periodic calibra-
tion is required. Product calibration shall be recorded. Each
calibration record shall show the name of the perscn who performed
the calibration, the late on which it was done, and the next cate
on which the calibration should be performed.

Design Contrel

For any product which NPI markets there shall be a specific distri-
butorship agreement written in which the specifications of the
product to be marketed are clearly and completely delineated. Any
changes to this specification or distribution shall require the
approval of the QA Manager,

Procurement Document Control

The manufacturer shall have definite specifications for all purchased
material. The distributorship agr.:ment between the manufacturer and
NPI shall state which, if any, of these specifications will require
NPI's approval. 1In all circumstances, “PI will have the right of
inspection to check for complianc~ wit!, hese specifications.

Instructions, Procedures, and Di .. 1ngs

All instructions, procedures, and drawing. necessary to assure quality
in the fabrication of a product to be marketed by NPI will be listed
in the manufacturers' specifications. NPI shall have access to these
specifications and shall be allowed to conduct periodic audits to
check for conformance.

Document Control

The manufacturer shall assure that all instructions, procedures,
drawings, and specifications are controlled by a sufficiently high
level of management and shall warrant that changes to any of these
documents will not occur without the same level of management
approval,
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Control of Purchased Material, Equipment, and Services

The manufacturer shall inform NPI of all testing and examination
activities which he conducts to ascertain the condition of pur-
chased material, eguipment, and services.

Identification and Contrul of Materials, Parts, and Components

The manufacturer shall establish control areas in which all materials,
parts, components, and comple“ed products are stored and labeled. NPI
shall have the right to insp for conformance to this method.

Special Processes

Special manufacturing processes such as welding, heat treating, or
nondestructive examination of manufactured components or parts shall
be certified by a suitably high level of manufacturer's management.
NPI shall be given the specifications to which these special processes
have been performed.

Inspection

Manufacturer's inspection methods shall be provided to NPI., NPI
personnel may witness these inspections.

Test Control

The manufacturer shall specify to NPI the way in which the products
are tested to assure suitability for application. NPI personnel
may witness these tests,

Cotrol of Measuring and Test Equipment

Equ pment used to examine components and prowucts shall be controlled,
calibrated, adjusted, and maintained in accordance with written pro-
cedures. NPI personnel may check for conformance.

Handling, Storage, Distribution, Shipping, and Installation

Handling, storage, distribution, shipping, and installation shall
be in accordance with the distributorship agreement beteen the
manufacturer and 1'PI,

Evaluation, Inspe:tion, Test, and Operating Status

NP1 shall monito:, as appropriate, performance of all products dis-
tributed by NPI, A performance record for all products iarketed by
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NPT shall be made at least once per year and appropriate corrective

action initiated. Products which in the judgement of the President

of NPT have had unacceptable performance will either be dropped from
further marketing or actions taken to improve the product quality.

Nonconforming Parts

The manufacturer shall identify and tag parts which do not conform to
written specifications. Nonconforming material shall be stored physi-
vaily separate from acceptable material and a list of nonconforming
items shall be prepared. The disposition of nonconforming material
shall require the approval of the manufacturer's QA organization.

Corrective Action

The manufacturer shall try to determine the cause for recurring non-
conformances. He shall document actions taken to correct such pro-
blems. This information shall be available to NPI upon request.

Packaging and Labeling

All products shall be packaged and labeled in accordance with the
distributorship agreement between NPI and the customer.

Records

NP1 line organizations and the 0A Manager shall maintein records
in accordance with the specific OA subplans presented in Section V.
These records shall be retrievable, identifiable, and available to
company management as evidence of the workings of the QA program.

Provisions have been established to control the distribution of the
following documents and revisions thereto:

1. The NPI Quality Assurance Program
2. NRC Cask Use Certificates
3. Road Use Certificates

The following documents . ve also inta .ed:

Design Review Reports
Contract Agreements
Installations

1. Procurement Documents
2. Procedures

3. Instructions

4. Drawings

5. Specifications

6.

v

8.
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Dosimetry Records

Health Physics Records

Radioactive Respiratory Protection Program

NPI's Program for Radiation Protection of Employee Exposures
Truck Driver's Logs (Form MCS-59)

Vehicle [nspection and Maintenance Records

Annual Review of Drivers' Driving Record

Daily Reports of Vehicle's Condition

Reports of Accidents (Forms MCS 50-T and MCS 50-B)
Radioz-tive Shipment Record

Personiel Qualification Approval and Certification Records
Shipping Package Mainterance Schedule and Authorization
Shipping Package Modification Authorization

Medical Device Description for Reconditioned Teletherapy Units
Device Master and History Records for Sources

Customer Complaint Files

Calibrition Records

Inspec :ion and Test Records

These records shall contain the following where applicable:

A description of the type of observation.

Evidence of completing and verifying a manufacturing,
inspection, or test operation.

The date and results of the inspection or test.
Informatior related to conditions adverse to quality.
Inspector o. “ata recorder identification.

Evidence as to the acceptability of the results,.

o
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Component Control and Nonconformance Records

These documents shall include records of the acceptance or
rejection of all components used in target and source man-
ufacture, records of the disposition of all obsolete, rejected,
or deteriorated components, records of the removal of unwanted
materials from manufacturing, and records of nondestructive
examination and other test results.

Equipment /Maintenance Recor's

These records shali i-rlv.e a description of the piece of
equipment used or in operation, along with any modifications
or adjustments, and shall document the performance and neces-
sary maintenance schedules.

Driver Qualification Record

Records required io be maintained pursuant to Federal Motor
Carrier Safety Regulation 391.51. This file shall include:
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The medical examiner's certificate of the driver's
physical qualification to drive a motor vehicle or
a legible photographic copy of the certificate;

A letter granting waiver of a physical disqualifica-
tion, if a waiver was issued;

The memorandum on the annual review of the driver's
driving record;

The list or certificate relating to violations of motor
vehicle laws and ordinances;

Any other matter which relates to the driver's quali-
fications or ability to drive a motor vehicle safely;

The driver's application for employment;

The responses of state agencies and past employers to
inquiries concerning the driver's driving record and
employment ;

The certificate of driver's road test issued to the
driver or a copy of the license or certificate which
NPI accepted as equivalent to the driver's road test;

The questions asked, the answers the driver gave, and

the certificate of written examination issued to him,

or a copy of a certificate which NPI accepted as equi-
valent to a written examination; and,

The driver's name, his social security number, and the
identification number, type, and issuing state of his
motor vehicle operator's license.
Device Distribution Records
Adequate distribution records for critical devices shall in-
clude, or make reference to, the location of: the name and
address of the consignee, the name and quantity of devices,
the date shipped, and the control number used.
Connective Action Reponts

QA Audit Reports

above records shall be maintained at Apecific Locations in the

NPI facilities and shall be reasonably accessible, many on a proprie-
tary basis, to government employees designated to perform inspections.
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All shipping package design related records shall be maintained for
the Life of the shipping package; irradiator operations chants,
uadiaton Logs, and inradiation worksheets which document dose
control radiations shall be maintained for at Least f4ve years;
and all other records are maintained at Least two years.

Audits

Audits of the Quality Assurance Program will be dependent on the
significance of the activity being audited. Audits shall include



an evaluation of the shipping and manufacturing practices and/or
procedures, and shall be concerned with the safety and effective-
ness of their implerentation. Audits shall be planned and include
the monitoring of operations and activities, review of pertinent
documents and their control and maintenance. Audit procedures will
be established prior to conducting an audit and shall stress the
safety aspects of the package or device.

Audits shall be performed at least twice a year with spot checks
as “cemed necessary by the QA Manager. Those areas having a higher
safety significance, as well as those areas in which undesirabie
problems habitually are Tound, shall be audited mcre frequently.

Audits shall be performed vy persons who do not have responsibility
for the area being audited, and who possess the ability t~ evaluate
adequately the functions under investigation.

The results of these audits shall te documented and maintained by

the QA Manager and reported to the President along with any sugges-
tions of recommerdations for improvement., Subsequently, the President
shatl direct Line management fo take whatever corrective actions

he decides 4is necesscry.

In the event that deficient areas are located, they shall be re-

actions.
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