| L.S. Department of Ener gy UnuLn
Washington, D.C.

DOE 5480.5

9-23-86

SUBJECT: SAFETY OF NUCLEAR FACILITIES

1. PURPOSE. To establish nuclear facility safety program requirements to
assure that:

a. Nuclear facilities are sited, designed, constructed, modified,
operated, maintained, and decommissioned in accordance with generally
uniform standards, guides, and codes which are consistent with those
applied to comparable licensed nuclear facilities;

b. Radioactive and fissionable materials are produced, processed, stored,
transferred, or handled in such a manner that the probability of an
accident is acceptably ow;

c. An environment, safety, and health (ES&H) program is established in
accordance with the requirements stipulated in paragraphs 8 through
13 of this Order;

d. Environment, safety, and health (ES&H) matters are comprehensively
addressed and receive a objective review, with all identifiable
risks reduced to acceptably low levels, and management authorization
of the operation is documented;

e. Consideration is given to all potential criticality hazards associated
with fissionable material operations outside nuclear reactors; and

f. Government property and essential operations are protected from the
effects of potential accidents.

2. CANCE}LATION. DOE 5480.1A, ENVIRONMENTAL PROTECTION, SAFETY, AND HEALTH
PROTECTION PROGRAM FOR DEPARTMENT OF ENERGY OPERATIONS, Chapter VvV, “Safety
of Nuclear Facilities," of 8-13-81.

3. SCOPE. The provisions of this Order apply to all Departmental Elements and
contractors performing work for the Department as provided by law and/or
contract and as implemented by the appropriate contracting officer.

4. REFERENCES.

a. DOE 1324.2, RECORDS DISPOSITION, of 5-28-80, which contains procedures
for retentiaon of records and documents.

DISTRIBUTION: INITIATED BY:
A1l Departmental Elements Assistant Secretary for
Environment, Safety, and Health






DOE 5480.5

9-23-86

0.

S.

QE 5700.68B, QUALITY ASS !ANCE, of 9-23-86, which describes DOE's
quality assurance program.

DOE 6430.1, GENERAL DESIGN CRITLRIA, of 12-12-83, which contains the

" criteria for the design and construction of DOE facilities.

American National Standards Institute standard ANSI/ANS-8.1-1983,
“Nuclear Criticality Safety in Operations with Fissionable Materials
OQutside Reactors," which provides guidance for the prevention of
criticality accidents in the handling, storing, processing, and
transporting of fissionable materials. This document is available
through the American Nucle - Society (see DOE 5480.4).

American National Standards Institute standard ANSI/ANS-8.15-1981,
“Nuclear Criticality Control of Special Actinide Elements,* which
provides guidance for the prevention of criticality accidents in the
handling, storing, processing, and transporting of special actinide
elements. This document is available through the American Nuclear
Society (see DOE 5480.4).

Code of Federal Regulations, Title 10, Part 30, "Rules of General
Applicability to Licensing of Byproduct Material," which prescribes
rules governing domestic licensing of byproduct material.

Code of Federal Regulations, Title 10, Part 40, “"Licensing of Source
Material,* which establishes procedures and criteria for the issuance
of licenses to handle source and byproduct material.

Code of Federal Regulations, Title 10, Part 50, "Licensing of
Production and Utilization Facilities," which prescribes criteria
governing the licensing of production and utilization facilities.

Code of Federal Regulations, Title 10, Part 70, “Special Nuclear
Material,” which establishes requirements for transportation and for
preparation of shipment of licensed material.

DEFINITIONS.

a.

b.

Critical Mass is the smallest mass of fissionable material that will

support a ‘self-sustaining chain reaction under specified conditiaons.

Fissionable Materials are nuclides capable of sustaining a neutron
induced fission chain reaction (e.g., uranium-233, uranium-235,
plutonium-239, plutonium-238, plutonium-241, neptunium-237, americium-
241, and curium-244). '
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k.

p.

re.

Safe Mass is that mass of fissionatiie mate¢ ials which is ¢ icritical
for all conditions to which it could reasonably be expected to be
exposed, including processing, handling, sturing, and procedural
uncertainties.

Safety Analysis is a documented process to systematically identify the
nazards of a DOE operation; to describe and analyze the adequacy of the
measures taken to eliminate, coatro!, or mitigate identified hazards;
and to analyze and eva iate potential accidents and their assocfiated
risks. .

Safety Guides are doci ents designated or recognized as an acceptable
basis for nuclear criticality safety evaluations. These guides may be
used as aids by DOE field organizations in establishing acceptable
safety practices, and include material developed by DOE contractors,
professional societies, industrial organizations, and foreign atomic
energy industries. These guides are listed in paragraph 14.

Significant Quantities are masses of fissionable materials greater than

a safe mass, as defined in paragraph 5k.

Significant Modification is a change to a nuclear facility that
involves an unreviewed safety question, as defined below.

Supervisor is an individual officially designated by management to

rect the activities of operators or fissionable materials handlers
and to supervise the operation of equipment that handles, produces,
processes, stores, packages, or uses radioactive material or
significant quantities of fissionable materials.

Technical Safety Appraisal is a documented, multidiscipline

appraisal of selected apartment reactors and nuclear facilities
conducted by a team selected by the Deputy Assistant Secretary for
Safety, Health, and Quality Assurance (EH-30). They assure proper
Department-wide application of particular safety elements of the ES&H
program, nuclear industry lessons learned, and appropriate licensed
facility requirements as described in DOE 5482.1B, paragraph 9b.

Undue Risk is a level of identifiable risk which is unacceptable to
DOE.

Unreviewed Safety Question. A proposed change, test, or experiment
shal be deemed to invi ve an unreviewed safety question if:

(1) The probability of occurrence or the consequences of an accident
or malfu :tion of equipment important to safety evaluated
previously by safety analyses will be significantly increased, or

(2) A possibility for an accident or malfunction of a different type
than any evaluate previously by safety analyses will be created
which could result in significant safety consequences.
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(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

May approve the cc iction and initial operation of moderate
hazard (as definec JOE 5481.1B) nuclear facilities and
subsequent modif : s involving an unreviewed safety question
on a case-by-case ; depending on the nature of the hazard
involved in accord with subparagraph (3), above. A
determination of t red for PSO approval will be made jointly by

the PSO and EH-1 prior to authorization of the Title I design
after consultation wi 1 the field organiation iavolved.

Transmit the results of the actions taken under subparagraphs (2),
(3), and (4), above ) the responsible field organizations with
any necessary or ap )riate instructions as to subsequent action
to be taken, with a )y to EH-1.

Submit to higher ma ment for action, any disagreement with
recommendations d iring safety reviews that cannot be
resolved. A copy s be provided to EH-l.

Provide assistance to field organizations in the performance of
safety reviews, appra als, and the preparation of safety analysis
reports. )

Recommend additions or revisions to nuclear safety standards,
guides, and codes t EH-1.

Confirm that field inizations comply with subparagraph 7e,
below. In the exec mn of this responsibility, maximum use
should be made of the appraisals and other reviews performed by
EH, including assurir that recommendations made by EH are
addressed in a respor 've and timely manner.

Ensure the safe operation of nuclear facilities by:

(a) Directing the re ronsible field organization to require
modification of equipment, procedures, or practices necessary
for safe operati 1.

(b) Taking other act ins to confirm the implementation of this
Order, including directing the field organization to
curtail or suspe | the operation of nuclear facilities or
related activities when necessary.

(¢ Taking other act )ns as deemed appropriate.

Provide to the Assist . Secretary for Environment, Safety, and
Health (EH-1) a copy directions given under subparagraph (10),
above.

Include, in long ran : program objectives and plans, the
requirements to assure safe operation.
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(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

consonance with a need for protecting the safety and health of
DOE and DOE contractor enployees and the public. Specif
emphasis will be pla | on craining programs to assure that
they include require its necessary to achieve the goal of
well-trained operato

Develops and maintains Department-wide qualification and training
standards for operators.

Assures that responsi e tH personnel are proficient in the
operations personnel training area, including diverse expertise so
that important areas related to nuclear safety are covered.

Collects new safety requirements applicable to licensed nuclear
facilities and consults with the cognizant PSO to make a
preliminary evaluation to determine potential applicability to DOE
nuclear facilities an

(a) Evaluates field organization assessments and PSQ disposition
of newly propose requirements and considers the requirements
for inclusion in DOE Orders, as appropriate.

(b) Maintains a summ 'y of the consideration and disposition
given by DOE to ch of the newly proposed requirements for
nuclear facilities.

NOTE: The above process for implementing newly proposed
requirements into DOE Orders does not relieve the line
program organization from its responsibility to assure that
new requirements are considered and applied as necessary to
their facilities.

Reviews and concurs in the safety-related aspects of approvals
granted under subparagraphs 7b(3) and 7b(4), above.

Actively monitors the decision-making process of the field
organizations in deter ning candidate modifications/operations
which can involve an unreviewed safety question.

Develops guidance and establishes requirements for nuclear
facility safety policy.

Conducts technical safety appraisals of DOE high hazard and
selected other nuclear facilities. Planning and conduct of these
appraisals will be coordinated with appropriate field organizatons
and Headquarters program offices to minimize overlap or duplication
of effort. Appropriate field organization and Headquarters prograi
offices will be requested to participate.

Participates in selected field organization functiondal appraisals
in accordance with DOE 5482.1B.
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(5) Authorize constrt n and initial operation of a new igh/
moderate hazard 1 ar facility after assuring that adequate
consideration has n given to all hazards including nuclear
© criticality safet nd determining by reviewing safety analyses
and Operational ¢ y Requirements and the performance of an
operational readi review that jits operation will not create

undue environmental protection, safety, or health protection
risks. For high hazard nuciear facilities and selected moderate
hazard nuclear fa. ities (see paragraph 7b(4), above) cognizant
PSO i proval with -1 concurrence must be obtained prior to

. thorization.

(6) Authorize activities, operations, and modifications that involve
an unreviewed safet question only after assuring that:

(a) The contractor has performed and documented a safety review
of each proposed change.

(b) An independent safety review has been performed by the field
organization and documented to assure that continued operation
is acceptable for envirommental protecticn, safety, and health
protection. :

(c) An operational readiness review has been conducted and
documented.

(d) Approval has been obtained from the cognizant PSQO with EH-1
concurrence r high hazard nuclear facilities and selected
moderate hazard nuclear facilities (see paragraph 7b(4),
above) when an unreviewed safety question exists.

(7 Take such action as may be appropriate, including curtai nent and
suspension of operations when, in their opinion, such operations
may result in an u e risk to health, safety, or the environment.

(8) Assist in the review and development of ES&H codes, standards, and
guides.

(9) Conduct periodic a; aisals of each contractor's nuclear facilities
in accordance with is Order, DOE 5482.1B, and other Orders in the
DI 5480 series. .

(10) Review additional safety requirements to determine their
a licability to specific fac' ities, and submit assessments
of such proposed requirements to the cognizant PSO and EH-1.

(11) 1ldentify those faci ties on his or her site(s) which are
designated to be ni 2ar facilities and submit the list to the
cognizant PSO for approval. '







DOE 5480.5 ' 13
9-23-86

d. Operational Safety Requirements setting forth the approved limitations
of si¢ 2 operation. The re iirements shall be concise and commensurate
with the potential risks involved.

e. A quality assurance program in accordance with DOE 5700.68.

f. Application of ES&H codes, standards, and guides covering siting,
design, construction, modification, operation, maintenance,
deactivation, decontami t n, and decommissioning. Where established
standards are determined t be inadequate or unavailable, suitable
operating standards shall : developed, using contractor expertise as
necessary, so that a defined and agreed upon basis for conducting and
assessing operations 1s established and used. The safety analysis or
other design documentation chall identify, on a facility-specific
basis, the standards applied.

g. Notification, investigation, and reporting of occurrences and
utilization of a followup system to assure remedial action has been
impiemented. (See DOE 5484.1 and DOE 5000.3.)

h. For new nuclear facilities and for signiticant modifications to
existing nuclear facilities, review of safety analyses design criteria,
environmental assessments ¢ | environmental impact statements, and
other design documents to assure adequate ES&H consideration.

i. For new nuclear facilities and for significant modifications to
existing nuclear facilities, reviews and inspections during
construction, acceptance of systems, and preoperational phases to
assure compliance with the propriate ES&H standards and requirements.

J. A formal documented system »r the control and traceability of records
and documentation specified herein.

k. Emergency plans to handle [ :ential accidents in accordance with DOE
5500.2, 5500.3, and DOE 5500.4 including appropriate medical response
to radiation incidents.

1. A program of nuclear critic ity safety which meets the requirements of
paragraphs 11 and 12.

m. A contractor independent safety review and appraisal system which meets
the requirements of paragra | 9. |

n. The safe storage criterfa - ' unirradiated fissionable material meeting
the requirements of paragri 1 13.

9. CONTRACTOR INDEPENDENT REVIEW A ) APPRAISAL SYSTEM. Each contractor to
whom this Order 1s made applica e shall establiish and maintain an
internal safety review system for nuclear facilities which:
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10.

(4) Organization and staffing.

(5) Standards, Nuclear { ticality Safety Limits, Operational Safety
Requirements, and cl 1ges thereto.

(6) Nuclear facility safety training programs, including the initial
and subsequent qu. i cation and verification requirements and
procedures for criticality safety.

(7) Unusual occurrences, including those referred to as incidents,
operating anomalies, and violations of Nuclear Cricicality Safety
Limits or Operational Safety Requirements.

(8) The phys{cal condition of the nuciear facilities.

(9) The accuracy and comy 2teness of recordkeeping and documentation.

(10) Facility operations against its safety analyses.

(11) Facility operational compliance with the requirements of this
Order.

1. Is reviewed by contractor management for adequacy of performance at

least every 3 years.

PERSONNEL SELECTION AND TRAI {G. A program shall be established for the

selection, training, and retraining of all individuals who operate,
maintain, or supervise activities in nuclear facilities. The program will
promote an awareness of the isks involved and a level of proficiency
consistent with assigned tasks. The purpose of this program is to assure
that the iclear facility is operated and maintained by personnel who are
qualified to carry out their assigned responsibilities. It includes the
following:

a. Operating Personnel.

(1) The elements of the training program shall be documented.

(2) Achievement by the candidate of the necessary qualification
status, both initial s and on a continuous basis, to perform his
or her assigned tasks in a safe and proficient manner shall be
documented. _

(3) Sufficient time shal be provided for training and retraining on
a ¢ tinuing basis.

(4) For each type of nuclear operation, management shall determine
the physical demands imposed upon the operating personnel by the
job tasks that are required to perform both routine and emergency
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(10) In additfon to the above, a program shall be established for
those tissic 1blc aterials handlers, operators, and supervisor
candidates who pi  2ss, store, transfer, or handle significant
quantities of fi: )nable materials, which includes the following
elements:

(a)

(b)

(c)

(d)

Fissionable materials handlers, operators, and supervisor
candidati s 11 possess formal training, pertinent
experience, cr both, commensurate with the stated degree of
responsibility and complexity of the prospective position.

The training program shall provide for evaluating the
progress of each trainee periodically during training. Each
evaluation shall require the demonstration of a satisfactory

‘knowledge of all required subjects and procedures covered in

the training rogram. This demonstration may include
written, oral, and operational examinations as appropriate
to the position, experience, and educational level of the
employee. Upon completion cf the program, the final
evaluation of the candidate's proficiency shall be made by
the examinina official. A file record of the employee's
training, inc iding @ record of the subjects covered in oral
and operating tests along with the written examinatians,
shall be mé 1tained.

Retraining fissionable materials handlers, operators,
and supervi 3 following extended absence from the nuclear
facility st be required. The extent of retraining will

depend upor > length of absence and the type of work and
operational itine in the event of changes. For absences
of 3 months less, 1f retraining is deemed necessary,
informal retraining and oral testing may be sufficient. For
absences of 3 to 12 months, selected retraining as appears
necessary, luding training in the use of, and
familiarization with, any new devices or changes in the
process, with appropriate demonstrations of knowledge and
proficiency, 5 required. For absences greater than 1 year,
a written reexamination shall be required and where
indicated by ne results of that examination, retraining
shall be mandatory.

The prc¢ -am : all provide for training, retraini ,
examination, and reexamination in the following eas to the

extent that ey are pertinent to the position in question
(e.g., supe sor training shall require an understanding in
greater dej than fissionable materials handler and

operator t ing):
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11.

b.

(g)
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5 Specific operating characteristics of the facility, such
ds causes and effects of temperature, pressure, and
reactivity « anges.

jon

Procedures and limitations involved in inftial equipment
loading, a ations in fissionable material configura-

tion, and determination of various internal and external
effects on reactivity,

7 Procedures, quipment, and facilities available for
handling an disposing of radioactive materials and
effluents.

Any waiver fr the requirements set forth in subparagraph
10a shall be obtained from the Head of the Field
Organization. The name of the fissionable materials
handler, operator, or supervisor and the specific subject for
which the waiver is requested, along with the justification
for the waiver shall be submitted.) Waivers may be requested
only in specif areas for thcse fissionable materials
handlers, onerators, and supervisors who are exceptionally
well qualif ad by past experience and education, and who have
been continuously employed in the same type position.

Maintenance Personnel. ' e training requirements for maintenance

personnel ghall be determined by the class of maintenance which the
persannel are to perform, the degree of supervision required, and the
required knowledge of the nuclear facility.

(1)

(2)

(3)

A1l maintenance operations shall be performed by personnel who
are properly traine in their respective discipline or under
diract supervision ‘ trained personnel.

A written policy sh 1 be established that describes functions,
assignments, and responsibilities of the maintenance organization
as it relates to nuclear safety.

The successful comf 2:tion of the training and qualification
effort shall be documented.

NUCLEAR CRITICALITY SAFETY ELEMENTS. The following basic elements of

nuclear criticality safety s .11 be provided in contractors’ programs
involving significant quanti es of fissionable materials:

a.

Process Analysis. efore beginning an operation involving significant

quantities of fissionable materials, or changing an existing
operation, ‘an operationa readiness review shall be made to determine
that the entire process will be subcritical under both normal and
abnormal operating con :ions that could reasonably be expected to
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(3)

(e)

21

Administrative controls over the distribution of fissionable
material frc storage and its return to storac , including
means of veritying the w:ight, isctopic content, chemical
composition, and degree of moderation, )

Plans and procedur . for processing the fissionable material,
including:

(a)

(b)

(c)

(d)

(e)

(f)

(g)

A descripti , using appropriate sketches or drawings, of
equipment and facilities in which the hazard of criticality
exists, and showing dimensions in sufficient detail to
permit eva ation of the information mentioned in
subparagraphs 11c(3)(c) and (f), below.

A statement of the chemical and physical form of fissionable
material in each step of the operation, including isutopic
content, the nature of any material, and the resulting
concentrations, densities, and degrees of moderation
throughout the steps of the process.

A statement of the maximum quantities of fissionable material
allowed at any one time in each step of the process.

Spacing of masses of fissionable material within each
process area, and separation from fissionable material in
adjoining areas.

Methods of collecting, handling, and transporting fissionable
material from ch proc s area or individual operation, and
evaluation of the nuclear safety of these methods.

Descriptia of procedures which are intended to prevent
criticality resulting from accumulation of fissionable
material in scrap or waste, lathe turnings, crucible slag,
pickling solt fons, choppings, sumps, or filters.

Installed or roposed criticality alarm system an emergency
procedures, including alarm levels, fail safe features,
response time of devices, and frequency of evacuation
drills. Pertinent documents shall show the location of all
detectors, their distance to possible sources of
criticality, and intervening shielding. The criticality
alarm system shall be installed in all locations wherein the
quantities of Issionable material may exceed 700 grams of
uranium-235, 520 grams of uranium-233, 450 grams of
plutonium, or 450 grams of any combination of these three
nuclides. Limits for other fissionable materials are as
indicated in I/ANS 8.15 1981, “American National Standard
for Nuclear ( icality Control of Special Actinide
Elements.” These limits may be exceeded when justified by
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(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

27

Excess fissfonable .terial shall not be construed to be “In-
Process” o circum 1t the requirements of this paragraph.

Fissionable material may be stored in shipping containers for the
purpose of enhancin safety in storage, but not for the purpose of
negating the requirements of this paragraph.

All material sha stored in racks or equivalent equ mment
(such as birdcages) capable of securely locating stored material
to prevent displace nt, to assure spacing control, and to meet
designs for safety der operational and credible accident
conditions. Floor storage within the storage facility will be
permitted only where control of location and other safety
requirements (equivalent to those of racks) are inherently
provided by the individual containers and their restraints.

A1l pyrophoric materials shall be put in a safe form prior to
storage or stored in approved containers that will not permit
spontaneous ignition or dispersal. Other dispersible materials
must be stored in a; roved storage containers.

A1l containers shall be marked or coded to indicate the type or
category of materi: amount, degree of enrichment, and the
radiation level at 2 outside surface of the vessel. Containers
shall be securely ¢ sed and positioned so as to prevent
significant displac 2nt and maintain criticality prevention
requirements.

Container design sh¢ | be appropriate to the form of stored
material. Criteria for container integrity shall be developed in
the course of the required safety analysis and the application of
these criteria ascertained by periodic inspection. Containers
involving any significant gas buildup, automatic pressure relief,
or other venting shoi d be designed to assure that no personnel
exposure to any released toxic material will occur under normal
st. age conditions or, insofar as practical, under accident
conditions. Such venting must not permit spread of contamination.

Plutonium or U-233 bearing or contaminated material shall be
packaged in a closed metal container. Combustibles within the
container shall be minimized.

| at ium storage facilities and containers shall be monitored
and checked periodically to assure continued integrity of
conta ment. When required by the form or hazard potential of
the stored materia , rocedures shall be developed to detect
contamination or loss of primary containment upon entering the
plutonium storage facility.
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“Critfcality Contrcl of Fissile Materials,” Proceedings of Symposium,
Stockholm, Swaden, International Atomic Energy Agency, 1966.

The Criticality Data Center Report Series,

“Nuclear Safety Guide" (TID 7016, Revision 2, 1978, available as
NUR! /CR-0095).

“Criticality Control in wrations with Fissile Materials® (LA-3366,
Rev.), 11-72, H. C. Paxt

“Los Alamos Critical Mass Data" (LAMS 3067;, 5-64, H. C. Paxt

“Nonreactor Nuclear Facilities: Standards and Criteria Guide,"
DOE/TIC-11603, of October 1981.

“A Guide to Radiological Accident Considerations for Siting and Desig
of DOE Nonreactor Nuclear Faci]ities.”{LA~10294—MS, of January 1986.

A JOHN S. HERRINGTON
7 Secretary




