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CHAPTER 1

ENVIRONMENTAL PROTECTION, SAFETY, AND HEALTH PROTECTION STANDARDS

1. PURPOSE. This chapter sets forth the environmental protection, safety, and
health protection standards applicable to all operations of the Department of
Energy, hereafter referred to as the Department.

2. GENERAL REQUIREMENTS.

a.

Provisions of this chapter shall be followed during facility design,
construction, operation, modification, and decommissioning. Existing
facilities need not be changed arbitrarily to comply with the specified
standards except as required by law. As part of the normal facility
design effort for each new facility the applicable codes, standards,
and guides to be used in the design and operation are to be identified

and documented.

This chapter covers the prescribed standards to be used by the Department
and its contractors. In addition, DOE and its contractors shall comply
with all legally applicable Federal and State standards. Where a Depart-
ment contractor is also a Nuclear Regulatory Commission licensee, the
contract relationship will not exempt the contractor from compliance with
Nuclear Regulatory Commission regulations and the terms of the Tlicense.
Where Department of Energy contractors are tenants on a military instal-
Tation and a Host-Tenant Agreement has been executed, the standards
established by the host shall be observed unless the Department prescribed
standards provide for greater protection, in which case Department
standards shall be observed. Facilities covered by this chapter include
those owned, Teased or otherwise controlled by the Department or leased
by contractors for use in work, and include those of either a permanent
or temporary nature (e.g., trailers, rented spaces, field sites).

In addition to the prescribed and recommended standards set forth by
this chapter, the user should also consult the other chapters of this
Order. The sources for the standards and a glossary of abbreviations
are contained in Attachment i.

If there are conflicts between prescribed standards in this chapter, or
between this chapter and other chapters of this Order, the standards
providing the greater protection shall govern.

Those DOE-owned reactor plants which are prototype reactor plants for
design and development of Naval reactor plants, and which are concom-
mitantly used for training of operators for Naval nuclear propulsion
plants, have certain unique requirements because of their military
application. A1l of these plants and supporting laboratory facilities
are under the cognizance of the Deputy Assistant Secretary for Naval
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Reactors who jointly serves as the Director of the Naval Nuclear Program.
Accordingly, the Deputy Assistant Secretary for Naval Reactors is
responsible for assuring that adequate standards are applied for emergency
preparedness, environmental protection, nuclear safety, and health pro-
tection for Naval reactor prototype plants and supporting laboratory
facilities owned by DOE."

3.  RESPONSIBILITIES AND AUTHORITIES.

a. Program Secretarial 0fficers shall:

(1) Assure compliance with the standards of this chapter on a site-
wide basis by organizations under their jurisdiction by review
and approval of the summary type implementation plans for DOE Orders
submitted by field organizations.

(2) Prescribe, as appropriate, additional or more stringent standards
for individual facilities after appropriate consultation with field
organization management and other affected Program Secretarial
Offices.

b. Heads of Field Organizations and the Assistant Secretary, Management
and Administration shall:

(1) Apply the prescribed standards contained herein.

(2) Assure that the level of performance of health and safety are
maintained consistent with the intent of these standards, for those
activities under their direction.

(3) Prescribe, as appropriate, additional or more stringent standards,
based on the determination that such standards are essential to
safety and proper performance of their function.

(4) Grant exemptions as set forth in paragraph 4, where such action
will best serve the interest of DOE, providing that the safety of
employees, the public, and Government and private property can be
maintained.

(5) Identify needs to Deputy Assistant Secretary for Environmental Safety
and Health (EP-30) for new standards to address environment, safety,
and health concerns.

c. Assistant Secretary, Environmental Protection, Safety, and Emergency
Preparedness (EP-1) shall:

(1) Review nationally recognized health and safety requirements, guides,
codes, and standards and prescribe those applicable to DOE activities,



following appropriate review and comment by affected Departmental
elements.

(2) Determine the need for and develop or promote the development of new
or revised standards applicable to environmental safety and health.

(3) Act as liaison with voluntary standards bodies and cther Federal
agencies on ES&H standards to reflect DOE needs and requirements.

(4) Develop and maintain appropriate mechanisms for maintaining the
standards 1isting comprehensive, up-to-date, and revising the
standards listing, as necessary.

PROCEDURE FOR GRANTING EXEMPTIONS.

3.

Heads of Field Organizations are authorized to grant exemptions from the
prescribed standards of this chapter for specific facilities or activi-
ties, except as noted in subparagraph 4b. Specific exemptions to the
prescribed standards identified in this chapter, which are dependent on
specific facility designs, shall be identified in the facility design
documentation and safety analysis, which will be reviewed and approved in
the normal process of facility design and operation and assessed as part
of the Environmental, Safety, Quality Assurance, and Health Appraisal
Programs.

Exemptions from standards established pursuant to the Federal regulations
1isted herein, unless allowed by the procedure identified in subparagraph
4c, are to be submitted with suitable justification to EP-1.

Those Department contractor operations subject to DOE 5483.1, OCCUPATIONAL
SAFETY AND HEALTH PROGRAM FOR GOVERNMENT-OWNED CONTRACTOR-OPERATED
FACILITIES, must follow the procedures of that Order to obtain variances
from the Occupational Safety and Health Administration standards 1isted
herein. Those Department operations directly subject to the Occupational
Safety and Health Administration's regulations must follow the procedures
of 29 CFR 1960, Subpart C, or 29 CFR 1905, as appropriate, to obtain
relief from standards Tisted herein (which are also listed in 29 CFR 1910,
1915-1918, and 1926). Requests are to be forwarded to the appropriate
Department of Energy official as defined in DOE 5483.1 or DOE 3790.1.

EMERGENCY PREPAREDNESS. The following standards, in addition to those

Tisted 1n the other chapters, shall be used as applicable.

Qe

bie

Prescribed Standards. To be identified.

Recommended Standards. '"Immediate Evacuation Signal for Use in Industrial

Installations Where Radiation Exposure May Occur,” ANSI N2.3-1979 (ANSI).
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&. FNVIRONMENTAL PROTECTION. The following standards, in addition to those
Tisted in the other chapters, shall be used as applicable.

a. Prescribed Standards.

(1) Executive Order 12088 "Federal Compliance with Pollution Control
Standards.™

(2) The following standards, regulations, and guidelines promulgated
pursuant to Federal enviromnmental legislation:

{a) Air.

New Source Performance Standards (40 CFR 60}.

| s

National Hazardous Air Pollutant Standards (40 CFR 61).

feor o

Regulations Designating Air Quality Control Regions
(40 CFR 81).

{b) Water.

e

Discharge of 011 (40 CFR 110).

011 Pollution Prevention {40 CFR 112}.

jro

National 0i1 and Hazardous Substances Contingency Plan
{40 CFR 1510).

Jeas

4 Water Quality Standards Approved by the Federal
Government (40 CFR 120).

5 National Pollutant Discharge Elimination System (40 CFR 122).

6 Policies and Procedures for the National Pollutant Discharge
Elimination System (40 CFR 125).

7 General Pretreatment Regulations for Existing and New
Sources of Pollution (40 CFR 403).

loo

Secondary Treatment Information (40 CFR 133).

9 Transportation for Dumping, and Dumping of Material into
Ocean Waters (40 CFR 220-230).

10 Cooling Water Intake Structures (40 CFR 401.14) (General
Provisions for Effiuent Guidelines and Standards -
40 CFR 401).
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(c)
(d)
(e)
(f)
b.

I-5

Drinking Water.

1

2

National Interim Primary Drinking Water Regulations
(40 CFR 141).

National Interim Primary Drinking Water Regulations
Implementation (40 CFR 142).

Solid Waste.

1

2

Guidelines for the Thermal Processing of Solid Wastes and
for the Land Disposal of Solid Wastes (40 CFR 240 and 241).

Solid Waste Storage and Collection (40 CFR 243).

Radiation. "Performance Testing and Procedural Specifications
for Thermoluminescense Dosimetry (Environmental Applications),"
ANSI N 545-1975 (ANSI).

Pesticides.

1

2

L)

|

3

6

Executive Order 11870, "Environmental Safeguards on Activi-
ties for Animal Damage Control on Federal Lands."

Regulations for Enforcement of the Federal Insecticide,
Fungicide, and Rodenticide Act (40 CFR 162).

Regulations for the Acceptance of Certain Pesticides and
Recommended Procedures for the Disposal and Storage of
Pesticides and Pesticide Containers (40 CFR 165).
Exemption of Federal and State Agencies for Use of
Pesticides Under Emergency Conditions (40 CFR 166).

Worker Protection Standards for Agricultural Pesticides
(40 CFR 170)

Certification of Pesticide Applicators (40 CFR 171).

Recommended Standards.

{1} Standard Methods for the Examination of Water and Wastewater (AWWA).

(2) Guide for Use of Insecticides, Handbook 290 (USDA}.

{3} Manual of Septic Tank Practice, Publication No. 526 (USPHS).
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(4) Sanitary Landfill Design and Operation Publication No. SW-65ts.
(EPA).

(5) Interim Guide of Good Practice for Incineration at Federal
Facilities, Publication No. AP-46 (USPHS).

(6) Incinerator Guidelines, Publication No. 2012 (USPHS).

(7) Air Pollution Engineering Manual, Publication No. AP-40
(USPHS).

(8) Compilation of Air Pollutant Emission Factors (EPA).

7 FIRE PROTECTION. The following standards, in addition to those 1listed in the
other chapters, shall be used as applicable.

a. Prescribed Standards.

(1) National Fire Codes (NFPA).

(2) Standard for Fire Protection of AEC Electronic Computer Data
Processing Systems, WASH 1245-1. (Compliance with this
standard satisfies the requirements for NFPA-75).

(3) Product Directories of Underwriters Laboratories together
with the periodic supplements (UL).

(4) Factory Mutual Approval Guide (FM).

(5) TP20-11 General Fire Fighting Guidance for Nuclear Weapons (this
document is confidential restricted data).

(6) Standard on Fire Protection for portable structures, DOE/EV-0043,
. August 1979.

b. Recommended Standards.

(1) Handbook of Fire Protection (NFPA).
(2) Loss Prevention Data Sheets (FM).

8. HEALTH PROTECTION. The following standards, in addition to those listed in
the other chapters, shall be used as applicable.
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a. Radiation Protection.

(M

Prescribed Standards.

(a)

Performance Specifications for Direct Reading and Indirect
Reading Pocket Dosimeters for X and Gamma Radiation,
ANSI N13.5-1972 (ANSI).

Radiation Symbol, ANSI NZ2.1-1969 (ANSI).

Radiological Safety in the Design and Operation cf Particie
Accelerators, ANSI N43.1-1978 (ANSI).

Specification and Performance of On-site Instrumentation for
Continuously Monitoring Radicactivity in Effiuents,
ANSI N13.10-1974 (ANSI}.

Personnel Neutron Dosimeters {Neutron Energies Less Than
20 MeV), ANSI N319-1976 {ANSI).

Performance Criteria for Instrumentation Used for Inplant
Plutonium Monitoring, ANSI N317-1978 (ANSI).

"Inspection and Test Specifications for Direct and Indirect
Reading Quartz Fiber Pocket Dosimeters,"” ANSI N322-1975. (ANSI).

A Guide to Reducing Radiation Exposure to As Low As Reasonably
Achievable (ALARA), DOE/EV/1830-TS, April 1980 {to be used
until issued as formal standard).

Recommended Standards.

Applicable (FRC) Reports (#1-1960, #2-1962, #5-1964, #7-1965,
#8 (Revised) (EPA).

Handbooks, NCRP Recommendations (NBS).

Guide to Sampling Airborne Radioactive Materials in Nuclear
Facilities, ANSI N13.1-1969 (ANSI).

Criteria for Film Badge Performance, ANSI 13.7-1972 (ANSI).

Radiation Protection Instrumentation Test and Calibration,
ANSI N323-1978 (ANSI).

Performance, Testing, and Procedural Specifications for
Thermoluminescence Dosimetry: Environmental Applications,
ANSI N545-1975 (ANSI).
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Standards for Protection Against Radiation (10 CFR 20}.

Radiation Protection Standards Reports (ICRP).

Reports (ICRU)

1

4

3

Report 20, 1971, Radiation Protection Instrumentation and
Its Application.

Report 19, 1968, Radiation Quantities and Units.

Report 14, 1969, Radiation Bosimetry.

Safety Series (IAEA).

Electronic Product Radiation Control, Subpart 3 of P.L. 90-602,
as amended on 10-18-68.

Technical Considerations in Emergency Instrumentation
Preparedness, BNWL-1742, 1974 (DOE).

1

| ra

f e

4

Phase II-C - Emergency Radiological and Meteorological
Instrumentation for Fuel Reprocessing Facilities, BNWL-1857,
1976.

Phase II-D -~ Evaluation Testing and Calibration Methodology
for Emergency Radiological Instrumentation, BNWL -19971, 1976.

Phase II-B - Emergency Radiological and Meteorological
Instrumentation for Mixed Fuel Fabrication Facilities,
BNWL-1742, 1974.

Phase II-A - Emergency Radiological and Meteorological
Instrumentation Criteria for Reactors, BNWL-1635, 1972,

b. Occupational Medicine.

{1} Prescribed Standards. To be identified.

{2) Recommended Standards.

(a)

(b)

Scope, Objectives, and Functions of Occupational Health
Programs, O0CH-213 (AMA).

Occupational Health Services for Employees, U.S. Department
of Health, Education, and Welfare. Public Health Service
Pubtication No. 1041 (May 1963)(USPHS).
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(c) An Administrative Guide for Federal Occupational Health Units,
HEW, Public Health Service Publication No. 1325-A (March 1966),
(USPHS) .

(d) Epidemiology in Occupational Disease and Injury, OOCH-290 (AMA).

(e) Medical Aspects of Radiation Accidents Handbook, Eugene Saenger,
M.D., Editor (GPO).

Industrial Hygiene.

(1) Prescribed Standards.

(a) Current Threshold Limit Values (ACGIH).
(b) Practices for Respiratory Protection, ANSI Z88.2-1980 (ANSI).

(2) Recommended Standards.

(a) Hygienic Guide Series (AIHA).

(b) Heating and Cooling for Man in Industry (AIHA).

(c) Respirator Manual, LA-6370-M (DOE).

(d) Industrial Ventilation Manual (ACGIH).

(e) Industrial Noise Manual (AIHA).

(f) Guide for Conservation of Hearing and Noise (AA00).
(g) NIOSH Criteria Documents (NIOSH).

Public Health and Sanitation.

(1) Prescribed Standards.

(a) Food.

1 Food Service Sanitation Manual, DHEW Publication No.
78-2081 (FDA).

2 The Vending of Food and Beverages, USPHS Publication No.
546 (1965).

(b) Water.

1 National Interim Primary Drinking Water Regulations,
Publication No. EPA-570/9-76-003 (EPA).
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Manual for Evaluating Pubiic Drinking Water Supplies,
Publication No. 1820 (EPA).

|~

3 Manual of Individual Water Supply Systems, Publication
No. 430 9/73-003 (EPA).
4 Quality Standards for Bottled Water (21 CFR 11).

Sanitary Standard for Manufactured Ice, USPHS 1183 (1564).

| e

& G5SA Handbooks on Performance Standards for Cleaning Public
Buildings (GSA).

9. OCCUPATIONAL SAFETY. The following standards, in addition to those listed in
the other chapters, shall be used as applicable.

a. General Safety-

(1) Prescribed Standards.

(a}) Forest Service Safety Standards {USDA).

(b) Boiler and Pressure Vessel Ccde; Sections I-XI (ASME).

(c) Occupational Safety and Health Standards, 29 CFR 1910.

(d) Safety and Health Regulations for Canstruction, 29 CFR 1926.
(e) Safet& and Health Regﬁ1ations for Ship Repairing. 29 CFR 1915.
(f) Safety and Health Regulaticns for Shipbuilding, 29 CFR 1916.
(g) Safety and Health Regulations for Shipbreaking, 29 CFR 1917.
(h) Safety and Health Regulations for Longshoring, 29 CFR 1918.

(i) Department of Defense Explosive Safety Board Standards
{Ordnance Operations).

(j) Department of Navy Standards {for Naval Reactors program
applications) (NAV).

(2) Recommended Standards.

(a) Chemical Rocket Propellant Hazards, JANNAF Propuision Com-
mittee, Volume I - General Safety Engineering Design Criteria,
NTIS-AD 889763, May 1970. Volume II - Solid Rocket Propeliant
Processing, Handling, Storage, and Transportatien, NTIS-AD
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870258, May 1970, Volume III - Liquid Propeliant Handling,
Storage, and Transportation, N.T.1.S.-AD 870259, May 1970.
{Quantity distance tables are expected-0SHA/NFPA QD tables
apply where aporopriate).

{(b) Manual Sheets (MCA).

(c) Chemical Safety Data Sheets (MCA).

{d} Accident Prevention Manual for Industrial Operations (NSC).

{e} Supervisor's Safety Manual (NSC).

(f} Handbook of Laboratory Safety (CRC}.

{g) Handbook of Rigging, W.E. Rossnagel, McGraw-Hill Book Co., Inc.,
publishers. {McGraw).

(h) Data Sheet Series (NSC).

(i) Matheson Gas Data Book (MPD}.

{3} Handling Hazardous Materials, NASA SP-5032 (NASA).

ik} Testing Materials Standards (those applicable to safety) (ASTM}.
Handbook of Compressed Gases (CGA).

{(m) Service Station Safety, Accident Prevention Manual 5 (API).

(n) Operating Personnel Training Program on Oxygen Deficient
Atmospreres, UC-240-002, September 1978.

b. Construction Safety.

{1} Prescribed Standards.

{a} Pipeline Safety Standards {49 CFR 192).
(b) Safety and Health Regulations for Construction (29 CFR 1926).

{2} Recommended Standards.

{a) Manual of Accident Prevention in Construction {AGCA).

{b} Guidelines for Minimizing Soil Erosion and Water and Air
Pollution During Construction, Soil Conservation Service
Engineering Memorandum 66, 6-19-68 (USDA}.
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Crane Safety.

{1} Prescribed Standards.

{a) ANSI Series B 30.

(b) Crane Manufactures Association of America, Specification
No. 70 (CMAA).

{2} Recommended Standard.

{a) Requirements for Hoisting and Rigging of Special Components and
Equipment, RDT F8-6 (DOE).

(b) DOE Hoisting and Rigging Manual, May 1980.

Drilling Safety.

{1} Prescribed Standards.

(a) Petroleum Safety Orders, Administrative Code, Title 8,
Chapter 4, Subchapter 14, State of California (except the
requirement of paragraph (b) Section 6640, of article 41 of the
1959 orders is permanently waived-API PR 9B applies). (CALIF)

{b) Applicable Division of Production Specifications and Recommended
Practices on 0i1 Field Equipment (API).

(¢} Safe Practices in Drilling Operations, Third Edition, 1967,
RP 2010 (API).

(2) Recommended Standards.

(a) Rotary Drilling Handbook on Accident Prevention and Safe
Operating Practices (IAODC).

(b) Applicable Division of Production Bulletins (API).

Electrical Safety.

{1} Prescribed Standards.

{a) National Electrical Code, ANSI/NFPA No. 70-1978.

(b} National Electrical Safety Code (ANSI-C2-1977).
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Recommended Standards.

(a)

(b)

Electrical Engineering Regulations, CG-259, U.S. Coast Guard
(DOT).

Miscellaneous Electrical Equipment List, CG-293, U.S. Coast
Guard (DOT).

Safety Rules for the Installation and Maintenance of Electric
Supply and Communication Lines, NBS No. 81.

Electrical Safety Guides for Research, Safety, and Fire
Protection, Bulletin No. 13 (DOE).

Safety Guidelines for High Energy Accelerator Facilities,
TID 233992 (DOE).

TEEE Standards.

Electrical Safety Criteria for Research and Development
Activities, DOE/EV-0051/1.

f. Explosives Safety.

{1)

(2)

Prescribed Standards.

{a)

(b)

(c)

Development and Readiness Command Safety Manual, DARCOM 385-100,
U.S. Army Materiel Development and Readiness Command. (AMC)

?OD ?mmuniticn and Explosives Safety Standards, DOD 5154.4S
DOD) .

Blaster's Handbook (DuPént).

Recommended Standards.

(a)

(b)

Rules for Storing, Transporting, and Shipping Explosives,

Pamphlet 5 {IME)}.

Safety in the Transportation, Storage, Handling, and Use
of Explosives, Pamphlet 17 {IME).

Structures to Resist the Effects of Accidental Explosions,
Department of the Army Technical Manual TM5-1300 (AMC).

Safety Guide for the Prevention of Radio Frequency Radiation
Hazards, Pamphlet 20 (IME).
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{e) Etvaluation of Expiosive Storage Safety Criteria, May 1970,
AD 871 194 (NTIS).

g. Firearm Safety.

(1) Prescribed Standards.

{a) GSA Handbook HB, Federal Protective Service Uniformed Force
Operations, PBS P5930.17.

{b) Pistols and Revolvers, FM 23-35, 7-60 (AMC).
(c) Safety with Firearms Handbook (NRA).

(2} Recommended Standards.

{a) Education and Training Security Police, Training Course
AMCP 621-1 (AMC).

(b) Military Police Preservation of Order Activities, AMCR 190-3,
12-71 (AMC).

h. Mine and Tunnel Safety.

(1) Prescribed Standards.

(a) P.L. 91-173 88 Stat. 742-804 as amended by P.L. 95-164,
Federal Mine Safety and Health Act of 1977.

(b) Tunnel Safety Orders, Administrative Code, Title 8,
Chapter 4, Subchapter 20, State of California (CALIF).

(¢) Mine Safety Orders, Administrative Code, Title 8,
Chapter 4, Subchapter 12, State of California (CALIF).

(2) Recommended Standard. Tunneling: Recommended Safety Rules, Bulletin
644, Bureau of Mines. (BUMINES)

10. NUCLEAR SAFETY. The following standards, in addition to those listed in the
other chapters, shall be used as applicable.

a. Reactor Safety.

(1} Prescribed Standards.

{a) Criteria for Protection Systems for Nuclear Power Generating
Stations, ANSI/IEEE 276-1971.
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Boiler and Pressure Vessel Code, ASME.

Selection, Qualification, and Training of Personnel for
Nuclear Power Plants, ANS 3.1, October 1980 (for Category A
reactors).

(2} Recommended Standards.

(a)

(b)

(n)

Applicable Nuclear Energy (RDT) Standards (See index cf NE
(RDT) Standards} (DOE).

Licensing of Production and Utilization Facilities, 10 CFR 50
and appendices, including regulatory guides issued to describe
methods of implementing these regulations.

Operators' Licenses, 10 CFR 558,

Réactor Site Criteria, 10 CFR 100.

Safe Operation of Critical Assemblies and Research Reactors,
1971 Edition, Safety Series No. 35 {IAEA).

Safe Operation of Nuclear Power Plants, Safety Series 31 (IAEA).
IEEE Standards.

ANS Series 15 Standards.

Design Guide; Critical Facilities, BNL-50831-I.

Design Guide; Light and Heavy Water Cooled Reactors,
BNL-50831-11.

Design Guide; Pool Type Reactors, BNL-50831-11I.
Design Guide; Liquid Metal Reactors, BNL-50831-1V.
Design Guide; Transient Reactors, BNL-50831-V.

Design Guide; Air Cooled Graphite Reactors, BHL-50831-VIi.

b. Nuclear Facility Safety.

(1) Prescribed Standards.

{a)
{(b)

Criticality Accident Alarm System, ANSI/ANS-8.3-1979 (ANSI).

Safety Standards for Operations with Fissionable Materials
Outside Reactors, ANSI N16.1-1975 (ANSI}.
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Use of Borosilicate-Glass Raschig Rings as a Neutron Absorber
in Solutions of Fissile Materials, (ANSI/ANS B.5-1979) (ANSI).

(2) Recommended Standards.

(m)

Nuclear Safety Guide, TID-7016 (DOE).

Critical Dimensions of Systems Containing uranium-235,
plutonium-239, and uranium-233, TID~-7028 (DOE).

Critical and Safe Masses and Dimensions of Lattices of U and
U02 in Water, DuPont-1014 (DUPONT).

United Kingdom Atomic Energy Authority Handbook of Criticality
Data, AHSB(S), Handbook 1 {1st Revision).

Criticality Handbook, ARH-600, (3 volumes).
ANSI Ni6 Series Standards.

Licensing of Production and Utilization Facilities,
(10 CFR 50).

Special Nuclear Material (10 CFR 70).

Rules of General Applicability to Licensing of Byproduct
Material (10 CFR 30).

Licensing of Source Material (10 CFR 40).
Operators' Licenses (10 CFR 55).
Appropriate Portions of Reactor Site Criteria (10 CFR 100).

Nuclear Air Cleaning Handbook ERDA 76-21, (DOE).

1. TRANSPORTATION SAFETY. The following standards, in addition to those listed

in the other chapters, shall be used as applicable.

a. Aircraft Safety.

(1) Prescribed Standards. Federal Aviation Regulations (DOT).

{2) Recommended Standard. Aviation Ground Operation Safety Handbook

{NSC) .
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b. Motor Vehicle and Traffic Safety.

{1} Prescribed Standards.

(a)

(b)
(c)

{d)

(e)
(f)

Motor Carrier Safety Regulations, Federal Highway
Administration (DOT).

Hazardous Materials Requlations (49 CFR 397) (DOT).

Manual on Uniform Traffic Control Devices for Streets and
Highways, Bureau of Public Roads (DOT).

Inspection Requirements for Motor Vehicles, Trailers and
Semi-trailers Operated on Public Highways, ANSI D7.1-1973
(ANSI}).

Uniform Vehicle Code (NCUTLO).

A Policy on Geometric Design on Rural Highways (AASHTO).

{2} Recommended Standards.

(e)

Traffic Engineer's Handbook (ITE and NSC).

Traffic Engineering, Matson, Smith and Hurd. McGraw-Hill Book
Company, Inc., publishers (McGraw).

Motor Fleet Safety Manual (NSC).

Traffic Accident Investigator's Manual for Police, The Traffic
Institute, Northwestern University (NWU).

Handbook of Highway Safety Design and Operating Practices {DOT).

c. Vessels (Marine) Safety Prescribed Standards.

(1} Rules and Regulations for Uninspected Vessels, Booklet 258, U.S.
Coast Guard (DOT).

(2) Rules and Regulations for Numbering of Undocumented Vessels and the
Reporting of Boating Accidents, Booklet 267, U.S. Coast Guard (DOT).

(3) Equipment Lists, Booklet 190, U.S. Coast Guard (DOT).

{4) Marine Engineering Regulations and Material Specifications, Booklet
115, U.S. Coast Guard (DOT).
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(5) Ventilation System for Small Craft, Booklet 395, U.S. Coast Guard
(DOT).

Transportation of Radioactive Material.

(1) Prescribed Standards.

(a) Department of Transportation Hazardous Materials Regulations
(49 CFR 100-179).

(b) Packaging of Radioactive Materials for Transport (10 CFR 71).

(2) Recommended Standards.

(a) Cask Designers Guide ORNL-NSIC-68, 1970 (DOE).

(b) Structural Analysis of Shipping Casks, ORNL-TM-1312, Volumes I
through X (DOE).

(c) Packaging of Uranium Hexafluoride for Transport, ANSI N14.1-1971
(ANSI).

Railroad Safety. Prescribed Standard. Federal Railroad Administration,
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SOURCES OF STANDARDS

1. AAQQ American Academy of Ophthalmology and Otolaryngology
15 Second Street, SK.
Rochester, Minnesota 55901

2. AASHTO American Association of State Highway and Transportation
Officials
444 North Capitol Street, NW.
Washington. D.C. 20001

3. ACGIH American Conference of Governmental Industrial Hygienists
2205 South Road
Cincinnati, Ohio 45238

4. BGCA Associated General Contractors of America, Inc.
1957 E Street, N.W.
Washington, D.C. 20006

5.  AIHA American Industrial Hygiene Association
475 Wolf Ledges Parkway
Akron, Ohio 44311

6. AMC United States Department of the Army
Headguarters, U.S. Army Material Development and
Readiness Command
Pentagon
Washington, D.C. 20310

7. ANSI American National Standards Institute
1430 Broadway
New York, Hew York 10018

8. API American Petroleum Institute
2107 L Street N.W.
Washington, D.C. 20037

9.  ASME American Society of Mechanical Engineers, Inc.
345 East 47th Street
New York, New York 10017

10. ASTM American Society for Testing and Materials
1916 Race Street
Phitladelphia, Pennsylvania 19103
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11.  AWWA American Water Works Association, Inc.
666 Quincy Street
Denver, Colorado 80235

12. BUMINES Publications Section
U.5. Bureau of Mines
4800 Forbes Avenue
Pittsburgh, Pennsylvania 15213

13. CALIF State of California
General Services Publications
P.0. Box 1015
North Highland, California 85660

14. CGA Compressed Gas Association, Inc.
500 Fifth Avenue
New York, New York 10036

15. CMAA Crane Manufacturers Association of America, Inc.
1326 Freeport Road
Pittsburgh, Pennsylvanja 15238

16. CRC C. R. C. Press, Inc.
2000 N.W. 24th Street
Boco Raton, Florida 33431

17. DOD Department of Defense
The Pentagon
Washington, D.C. 20301

18. DNA Field Command
Defense Nuclear Agency
Albuquerque, New Mexico

19. DOT Department of Transportation
400 7th Street, S.W.
Washington, D.C. 20590

20. DOT Coast Guard
Department of Transportation
400 7th Street, SW.
Washington, D.C. 20590

21. DUPONT E.I. duPont de Nemours and Company
Petrochemicals Department
Wilmington, Delaware 19898
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22. EPA
23. FDA
24. FEMA
25. FM
26. GPO
27. GSA
28. IAEA
29. ICRP
30. ICRU
31. IEEE
32. IME

Environmental Protection Agency
407 M Street, SW.
Washington, D.C. 20460

Food and Drug Administration
5600 Fishers lLane
Rockville, Maryland 20857

Federal Emergency Management Agency
Administrative Services Division
Printing and Publications Branch
Room 404

Washington, D.C. 20472

Factory Mutual Engineering Division
1151 Boston-Providence Turnpike
Norwood, Massachusetts 02062

Superintendent of Documents
United States Govermment Printing Office
Washington, D.C. 20402

General Services Administration
General Services Building

18 and F Street, NW.
Washington, D.C. 20405

UNIPUB
P.0. Box 433, Murray Hi11 Station
New York, New York 10016

International Committee on Radiation Protection
4201 Lexington Avenue
New York, HNew York 10017

International Commission on Radiation Units
and Measurements

7910 Woodmont Avenue

Washington, D.C. 20014

Institute of Electrical and Electronic
Engineers, Inc.

345 East 47th Street

New York, New York 10017

Institute of Makers of Explosives
420 Lexington Avenue
New York, New York 10017

Attachment I-1
Page 3
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33, IRI Industrial Risk Insurers
85 Woodland Street
Hartford, Connecticut 0617102

34, IS0 International Standards Organization
c/o American HNational Standards Institute
1430 Broadway
New York, New York 10018

35. ITE Institute of Transportation Engineers, Inc.
Suite 905, 1815 North Fort Myer Drive
Arlington, Virginia 22209

36. MCA Chemical Manufacturers Association
1825 Connecticut Avenue, NW.
Washington, D.C. 20009

37. MCGRAW McGraw-Hi11 Book Company, Inc.
1221 Avenue of Americas
New York, New York 10020

38. MPD G. D. Searle and Company
Will Ross, Inc./Matties or Products Division
P.0. Box 85
East Rutherford, New Jersey 07073

39. NASA National Aeronautics and Space Administration
A00 Marvland Avenue, SW.
Washington, B.C. 20546

40. NAY Commanding Officer
(Code 512) Naval Publications and Forms Center
5801 Tabor Avenue
Philadeliphia, Pennsylvania 19120

41. KBS National Bureau of Standards
Department of Commerce
Washington, D.C. 20234

42. NCRp National Council on Radiation Protection and
Measurement
7910 Woodmont Avenue, Suite 1016
Bethesda, Marviand 20014

43, WCUTLO National Committee on Uniform Traffic Laws
and Ordinances
1776 Massachusetts Avenue, NW.
Washington, D.C. 20036



DOE 5480.1A
8-13-81
44. NFPA
45, NIOSH
46, NRA
47, NSC
48. NTIS
49. NWU
50. OMB
51  OSHA
52. UL
53. USDA
54. USPHS
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National Fire Protection Asscciation

470 Atlantic Avenue
Boston, Massachusetts 02210

Pubiications

NTOSH {MSR6)

4676 Columbia Parkway
Cincinnati, Ohio 45226

National Rifle Association
1600 Rhode Island Avenue, NW.
Washington, D.C. 20036

National Safety Council
444 North Michigan Avenue
Chicago, I1linois 60611

National Technical Information Service
Department of Commerce
Springfield, Virginia 22151

Traffic Institute
Morthwestern University
405 Church Street
Evanston, I1linois 60201

Office of Management and Budget
01d Executive Office Building
17th and Pennsylvania Avenue, NW.
Washington, D.C. 20503

OSHA Publications Office

U.S. Department of Labor

Room S1212

3rd Street and Constitution Avenue, HNW.
Washington, D.C. 20270

Underwriters' Laboratories, Inc.
207 East Ohio Street
Chicago, I11inois 60611

Department of Agriculturs
Washington, D.C. 20250

Public Health Service
Office of Public Affairs
100 Independence Avenue, SW.
Room 7406

Washington, D.C. 20201
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CHAPTER V

SAFETY OF NUCLEAR FACILITIES

L. PURPOSE. This chapter establishes safety procedures and requirements for
nuclear facilities to assure:

a. That 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. That radioactive and fissionable materials are produced, processed,
stored, transferred, or handled in such a manner that the probability
of an accident is acceptably Tow.

c. That an environmental protection, safety, and health protection program
is established in accordance with the requirements stipulated in para-
graphs 6 through 11 of this chapter.

d. That environmental protection, safety, and health protection matters
are comprehensively addressed and receive an objective review with all
identifiable risks reduced to acceptably low levels, and that management
authorization of the operation is documented.

e. That consideration is given to all potential criticality hazards associ-
ated with fissionable material operations outside nuclear reactors.

f. The protection of Government property and essential operations from the
effects of potential accidents.

2. SCOPE. This chapter applies to Headquarters and field organizations,
Department of Energy contractors, and Government-owned laboratories and non-
reactor nuclear facilities. The requirements of this chapter shall be applied
to the design, construction, maintenance, operation, and decommissioning of a
given facility with due consideration to the degree of risk that facility
presents to employees, the public, and the environment. Accelerator and
nuclear reactor facilities and their operation are not included in this
chapter, but are covered by other Environmental, Safety, and Health Orders,
as appropriate.

3. REFERENCES.
a. DOE 5480.1, Chapter XI, "Requirements for Radiation Protection.”

b. Code of Federal Regulations, Title 10, Part 30, "Rules of General Appli-
cability to Licensing of Byproduct Material."



(3]

DOE 5480.1A
8-13-81-81

Code of Federal Regulations, Title 10, Part 40, "Licensing of Source
Material."”

Code of Federal Regulations, Title 10, Part 50, "Licensing of Production
and Utilization Facilities."

Code of Federal Regulations, Title 10, Part 55, "Operators' Licenses."

Code of Federal Regulations, Title 10, Part 70, "Special Nuclear Material.”
"Handbook of Nuclear Safety,” Clark, H.K., 1-61 {DP-532}.

"Los Alamos Critical Mass Data," Paxton, H.C., 5-64 (LAMS-3067).

"Criticality Control in Chemical and Metallurgical Plants,” Karlsruhe
Symposium, Organization for Economic Cooperation and Development,
European Nuclear Energy Agency, 1961.

"Criticality Control of Fissile Materials,” Proceedings of Symposium,
Stockholm, Sweden, International Atomic Energy Agency, 1966.

ANSI N16 Series, N16.1 thru N16.5 inclusive, N16.8, and N16.9.
The Criticality Data Center Report Series.

"Criticality Control in Operations With Fissile Materials,” 11-72 (LA-3366,
Rev.}, Paxton, H.C.

“Criticality Problems of Actinide Elements,” Clayton, E.D., and Bierman,
S.R., Actinides Reviews 1 (1971}, 409-432.

"Nuclear Safety Guide" {TID-7016, Revision 2, 1978, available as NUREG/
CR-0095).

DOE 5484.1, ENVIRONMENTAL PROTECTION, SAFETY, AND HEALTH PROTECTION
INFORMATION REPORTING REQUIREMENTS, of 2-24-81.

DOE 5484.72, UNUSUAL OCCURRENCE REPORTING SYSTEM.

DOE 5482.1A, ENVIRONMENTAL PROTECTION, SAFETY, AND HEALTH PROTECTION
APPRAISAL PROGRAM.

DOE 5700.6A, QUALITY ASSURANCE.
DOE 6430., GENERAL DESIGN CRITERIA FOR DEPARTMENT OF ENERGY FACILITIES.

DOE 5481.1A, SAFETY ANALYSIS AND REVIEW SYSTEM.
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"Critical Dimensions of Systems Containing U-235, PU-239, and U-233,"
TiD-7028.

4.  DEFINITIONS.

da

b.

Critical Mass. The smallest mass of fissionable material that will

support a self-sustaining chain reaction under specified conditions.

Fissionable Materials. Nuclides capable of sustaining a neutron induced

fission chain reaction, e.g., uranjum 233, uranium 235, plutonium 239,
plutonium 238, plutonium 241, neptunium 237, americium 241 and curium
244, ({Additional fissionable nuclides shall be included as significant
gquantities become available.)

Fissionable Materials Handler. An individual officially designated by

management to manipulate or handle significant quantities of materials;
or manipulate the controls of equipment used to produce, process, transfer,
store, or package significant quantities of such materials.

Supervisor. An individual officially designated by management to direct

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

of fissionable materials.

Nuclear Criticality. A self-sustaining chain reaction, i.e., the state

in wnich the etrfective neutron multiplication constant of a system
of fissionable material equals or exceeds unity.

Nuclear Criticality Safety. Prevention or termination of inadvertent

nuclear criticality, mitigation of consequences, and protection against
injury or damage due to an accidental nuclear criticality.

Nuclear Facility. A facility whose operations involve radiocactive

materials in such form and quantity that a significant nuclear hazard
potentially exists to the employees and the general public. Included,

are facilities that (1) produce, process, or store radiocactive liquid or
solid waste, fissionable materials, or tritium; (2) conduct separations
operations; (3) conduct irradiated materials inspection, fuel fabrication,
decontamination, or recovery operations; (4) conduct fuel enrichment
operations. Incidental use of radicactive materials in a facility
operation (e.g., check sources, radioactive sources, and X-ray machines)
does not necessarily require the facility to be included in this defini-
tion. Accelerators and reactors and their operations are not included.

0pérationa1 Safety Requirements. Those requirements which define the

conditions, safe boundaries, and bases thereof, and management control
required to assure the safe operation of a nuclear facility.
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Operator. An individual designated by management to perform operations
or conduct activities with radicactive materials at a nuclear facility.

Safety Analysis. A documented process to systematically identify the
hazards of a Department of Energy operation, to describe and analyze
the adequacy of the measures taken to eliminate, control, or mitigate
identified hazards, and to analyze and evaluate potential accidents and
their associated risks.

Safety Guides. Documents designated or recognized as an acceptable basis
tfor nuclear criticality safety evaluations. The guides are used as aids
by Department of Energy field organizations when suggesting acceptable
safety practices, and include material developed by Department of Energy
contractors, professional societies, industrial organizations, and
foreign atomic energy industries.

Safe Mass. That mass of fissionable materials which is subcritical for
all conditions to which it could reasonably be expected to be exposed,
including processing, handling, storing, and procedural uncertainties,

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

Significant Quantities. A mass of fissionable materials greater than
a safe mass, as defined above.

Risk. A quantitative or qualitative expression of possible loss which
considers both the probability that a hazard will cause harm and the
consequences of that event.

Undue Risk. A level of identifiable risk which is unacceptable to the
Department.

Unreviewed Safety Question. A proposed change, test, or experiment is
an unreviewed safety question if:

(1) The probability of occurrence or the consequence of an accident or
malfunction of equipment important to safety, previously reviewed by
the Department will be significantly increased, or

(2} A possibility for an accident or malfunction of a different type
than previously reviewed by the Department will be created which
could result in significant safety consequences.

Unusual Occurrence. See DOE 5484.2, UNUSUAL OCCURRENCE REPORTING SYSTEM.
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Verification of Training and Retraining. The confirmation by an auditabie

record of the experience, education, medical conditions, training, and
testing pertinent to the candidate's specific job assignment and responsi-
bilities. This record should show that all applicable requirements of
paragraph 8, are met.

5.  RESPONSIBILITIES AND AUTHORITIES.

d.

Program Secretarial Officers, or their designees, perform the following

functions for nuclear facilities under their program responsibility:
{1} Assume line management responsibility for nuclear facility safety.

(2} Provide for independent review and assessment of nuclear facility
activities in their program organizations and the field offices to
assure that they are accomplished in consonance with the need for
protecting the environment, safety, and health of DOE and DOE
contractor employees, and the public.

{3) Assure that the construction and initial startup of high hazard (as
defined in DOE 5481.1A) facilities and any subsequent modifications
involving a high hazard to a facility will not create undue environ-
mental protection, safety, or health protection risks by:

(a) Assuring that an acceptable safety review has been made
and documented by the appropriate field organization.

{b} Determining that such independent safety reviews indicate that
an adequate degree of protection of health and safety exist.

(4) Transmit the results of the actions taken under subparagraphs {2)
and (3), above, to the responsible field organizations with any
necessary or appropriate instructions as to subsequent action to be
taken with a copy to the Office of Nuclear Safety.

{5} Submit to higher management for action, any disagreement with
recommendations made during safety reviews that cannot be resolved.

{6) Provide assistance and guidance to field organizations in the
performance of safety reviews, appraisals, and the preparation of
safety analysis reports.

(7) Recommend additions or revisions to nuclear safety standards,
guides, and codes to the Office of Nuclear Safety.



(8) Perform program reviews and assessments to assure compliance of
field organizations with subparagraph 5{e} below. In the execution
of this responsibility, maximum use shouid be made of the appraisals
performed by the 0ffice of Nuclear Safety.

(9) Assure the safe operation of nuclear facilities by:

{a} Directing the responsible field organization to require modi-
fication of eguipment, procedures, or practices to assure safe

operation.

{b} Taking other actions to assure the implementation of this
chapter, including directing the field organization to curtail
or suspend the operation of their nuclear facilities when
necessary.

(c) Taking other actions as deemed appropriate.

{10} Provide to the Deputy Assistant Secretary for Environment, Safety,
and Health (EP-30) a copy of directions given under subparagraph
(97, above.

(11} Include, in long-range program objectives and plans, the requirements
to assure safe operation.

{12} Assure that program budgets provide adequate funds for health and
safety requirements during all phases of facility life.

(13} Consider nuclear facility safety factors in connection with review
and approval of designs, program and project proposals, and other
proposals requiring Headquarters action.

{14) Obtain special technical assistance as needed in performance of
assigned functions when the expertise is not available in the
office in need of assistance.

{15} Transmit to cognizant field organizations proposed new safety
requirements. Upon consideration of field organization assessments
of such requirements and EP-30 comments, provide final approval.

(16) Review and approve the field office designation of nuclear facili-
ties after considering comments recieved from the Assistant Secretary,
Environmental Protection, Safety, and Emergency Preparedness (EP-1).

b. Assistant Secretary, Environmental Protection, Safety, and Emergency
Preparedness, through the Deputy Assistant Secretary for Environment,
Safety, and Health:
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Provides the Secretary with an independent safety overview ang
assessment of the operation at DOE-owned nuclear facilities.

Establishes priorities for conducting sarety appraisats of programs
in conjunction with program Secretarial Officers and Operations
Of fice Managers.

Assures that nuclear facilities projects are consistent with DOC
nuclear safety policy.

Overviews and appraises both the Tine and independent nuclear satety
activities of the cognizant Secretarial O0fficers and the Operations
O0ffice Managers to assure that DOE nuclear projects are accomplished
in consonance with a need for protecting the safety and health of
DOE and DOE contractor employees, and the public. Specific emphasis
will be placed on training programs to assure that they include
requirements necessary to achieve the goal of well-trained operators.

Conducts appraisal with teams which are augmented with experts from
gther DOE organizations.

Provides nuclear safety expertise to assist other Headquarters
and tield organizations.

Develops and maintains generic qualification and training standards
for operators.

Assures that responsible EP personnel are proficient in the opera-
tions 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 program Secretarial
Officer to make a preliminary evaluation to determine their potential
applicability to DOE nuclear facilities and:

(a) Evaluates field office assessments and program Secretarial
Office disposition of newly proposed requirements and considers
the requirements for inclusion in DOE Orders, as appropriate.

(b) Maintains a summary of the consideration and disposition given
by the Department to each of the newly proposed requirements
for nuclear facilities.

NOTE: The above process for implementing newly proposed environ-
mental protection, safety, and health requirements into DOE
orders, policies, or directives does not relieve the line
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program organization from its responsibility to assure that
new environmental protection, safety, and health requirements
are considered and applied as necessary to their facilities.

The Deputy Assistant Secretary for Naval Reactors.

(1)

(3)

Directs a program for assuring environmental protection, safety, and
health protection at supporting contractor facilities for the Naval
Reactors program and fulfills the responsibilities described for
Heads of Field Organizations under subparagraph 5d, below, for the
Schenectady and Pittsburgh Naval Reactors Offices.

Fulfills the responsibilities of this chapter and DOE 5482.1A,
ENVIRONMENTAL PROTECTION, SAFETY, AND HEALTH PROTECTION APPRAISAL
PROGRAM, for criticality control and nuclear facilty safety overview,
assessments, and appaisals for nuclear facilities under the cogni-
zance of the Deputy Assistant Secretary for Naval Reactors.

Shall be exempt from the requirement to submit copies of correspond-
ence, reports, and documents, as provided elsewhere in this chapter,
to the Deputy Assistant Secretary for Environment, Safety, and
Health.

Heads of Field Organizations shall, for nuciear facilities and operations

under their jurisdiction:

(1)

(2)

(4)

Assume line management responsibility for the safety of assigned
nuclear facilities.

Assure adequate consideration for, and take action on, environmental
protection, safety, and health protection matters during siting,
design, construction, operation, maintenance, modification, deacti-
vation, decontamination, and decommissioning.

Require preparation of safety analyses including nuclear criticality
safety evaluation. In preparing safety analyses for facilities
under this chapter, consideration should be given to the appropriate
NRC Division 3 Regulatory Guides (e.g., 3.5, 3.15, 3.25, 3.26, 3.33,
3.34, 3.35, 3.39, 3.44).

Require preparation of, and approve, facility Operational Safety
Requirements and changes thereto.

Authorize operation of a new nuclear facility after assuring that
adequate consideration has been given to all hazards including
nuclear criticality safety, and determining by reviewing safety
analyses and Operational Safety Requirements that its operation
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will not create undue environmental protection, safety, and health
protection risks.

Authorize activities, operations, and modifications that change the
Operational Safety Requirements or involve an unreviewed safety
question only after assuring that:

{a) The contractor has performed and documented a safety review of
each proposed change or each unreviewed safety question.

(b} An independent safety review has been performed and documented
to assure that continued operation is acceptable for environ-
mental protection, safety, and health protection.

Take such action as may be appropriate to assure implementation of
this chapter, including curtailment and suspension of operations
when, in their opinion, such operation would result in an undue
environmental protection, safety, and health protection risk.

Assure implementation by Department of Energy contractors and
subcontractors of the requirements set forth in paragraph 6 through
11 of this chapter, and provide advisory services to Department of
Energy contractor and subcontractors on matters dealing with nuclear
facilities, environmental protection, safety, and health protection
policies; standards, codes, guides and procedures, including the
requirements of this chapter.

Require that contractors having significant quantities of material:

(a} Prepare and utilize written procedures for the handling of
fissionable materials, including storage, transfer, and
processing.

(b) Establish and maintain suitable management review and audit
systems and ciear lines of responsibility for nuciear criti-
cality safety within their organizations. These systems
shall include provisions for contractor internal review of
gperations for nuclear criticality safety.

(c) Develop, establish, and maintain training programs and
employee indoctrination or instruction which will promote an
awareness of the risks involved and a level of proficiency
consistent with assigned tasks.

(d) Develop emergency plans to handle potential accidents, includ-
ing complete medical support of irradiated or contaminated
people.
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{11} Assist in the raview and development of environmental protection,
safety, and health protection codes, standards, and guides.

(12} Conduct appraisals in acccrdance with DOE 5482.1A.

(13) Review newiy preposed safety requirements and determine applica-
bility to specific Tacilities and submit assessments of such
proposed requiremants to the cognizant program Secretarial O0fficer.

(14} Identify those facilities on his or her site(s) which are designated
to be nuclear faciiities and submit to the cognizant program
Secretarial Officer for approval.

BASIC REQUIREMENTS. The environmental protection, safety, and health protec-

tion program for nuciear faciiities shall include the following:

a.

An independent safety analysis review process which includes a formal
documented system for the identification and control of risks through
preparation, independent review, and approval of safety analyses.

Administrative and procedural controls that delineate (1) responsibilities
and methods for safe operation under normal and emergency conditions, and
(2) a system of configuration control that requires independent safety
review and approval of all changes to components, equipment, procedures
and systems reguired for facility safety.

A documented training program for personnel involved in operating
nuclear facilities which meets the requirements specified on page V-13,
paragraph 8.

Operational Safety Requirements setting forth, in a concise manner,
the approved limitations of safe operation. The requirements shall
be commensurate with the potential risks involved.

Development and implementation of quality assurance programs that fulfill
the requirements of DOE 5700.6A.

Application of environmental protection, safety, and kealth protection
codes, standards, and guides covering siting, design, construction, modi-
fication, operation, maintenance, deactivation, decontamination, and
decommissioning. Where established standards are determined to be
inadequate or not available, suitable operating standards shall be
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h. For new nuclear faciiities and for %‘gm‘F icant modifications to existing
nuctear facilities, review of safety analyses design criteria, environ-
mental assessments and en v.ronmentcl 1mpact tatements, and other design
documents to assure adeguate environmentai protection, safety., and health
protection consideration.

i. For new nuclear facilities and for significant modifications to existing
nuclear facilities, reviews ana inspections during construction, accept-
ance cf systems and preoperational phases to azssure compliance with the
appropriate envirommental protection, safety, and health protection
standards and reguirements.

he control and traceability of records
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k. A program of nuclear criticality safety which meets the requirements
of paragraphs 9 and 10 of this chapter.

1. A contractor independent safety review and appraisal system which meets
the requirements of paragraph 7 of this chapter.

m. The safe storage criteria for unirradiated fissionable material meeting
the requirements of paragraph 11 of this chepter.

CONTRACTOR IMDEPENDENT OF REVIEW AND APPRAISAL SYSTEM. The field office shall
require each contractor to establish znd maintain an internal safety review
system for nuclear facilities which:

a. Functions primarily in an advisory capacity to the Tine organ17at1on
reporting te a2 designated position or autherity at a level of managament
sufficiently high to take any necessary corrective action. (Safety is a
Tine responsibility; neither review nor subsequent apprcval releases line
management from its responsibility for safety of people and equipment.)

b. Is clearly defined and delineated in writing (e.g., purposes, objectives,
functions, authority, responsibility, composition, quorum, meeting
frequency, and reporting requirements).
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Can be audited by contractor management and by the Department. The
performance of the system shall be recorded in sufficient detail to (
permit contractor management and the Department to evaluate its effec-
tiveness. Actions taken on any recommendations resulting from reviews,
audits, inspections, appraisals, and surveillance shall be included in

these records.

Provides technical competence in the areas being reviewed. Each review,
except subparagraph i, below, shall be carried out by persons whose tech-
nical disciplines cover the range of technical fields encountered in
performing a safety review. Safety considerations are to be treated in
such breadth and depth as is necessary to identify the potential hazards
and to evaluate the risks.

Provides for group interaction and discussions between reviewers on all
but the more routine matters.

Provides an independent determination of whether a proposed activity
involves an unreviewed safety question, violation of a Criticality Safety
Limit, Operational Safety Requirement, or any matter for which approval
is required.

Provides an appraisal of the overall operation of each facility at least
annually. This appraisal shall be made by individuals, the majority of

whom are independent of the operation being appraised. It shall include,
but not be 1imited to, applicable areas listed in subparagraph h, below.

Provides for objective and independent review of:

{1} Proposed modifications to nuclear facilities and equipment having
safety significance, and safety analysis thereof.

(2} Proposed experiments and operations having safety significance.

{3) Procedures, i.e., administrative, operating (normal and abnormal),
maintenance, repair, testing, quality assurance, and emergency,
and significant changes thereto.

(4} Organization and staffing.

(5} Standards, Nuclear Criticality Safety Limits, Operational Safety
Requirements, and changes thereto.

{6) Nuclear facility safety training programs, including the initial
and subsequent qualification and verification requirements and
procedures for criticality safety.
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{7} Unusual occurrences, including those referred to as incidents,
operating anomalies and violations of Criticality Safety Limits or
Operational Safety Requirements.

(8) The physical condition of the nuclear facilities.

{9) The accuracy and completeness of recordkeeping and documentation.

i. Is reviewed by contractor management for adequacy of performance at least
every 3 years.

PERSONNEL SELECTION AND TRAINING. 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 risks involved and a level of proficiency consistent with
assigned tasks. The purpose of this program is to assure that the nuclear
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) Documentation shall provide a means to ascertain that the candidate
has achieved the necessary qualification status, both initially and
on a continuous basis, to perform his or her assigned tasks in a
safe and proficient manner.

(3) Sufficient time shall be provided for training and retraining
on a continuing 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 duties.
A medical examination shall be given to prospective employees and a
reexamination shall be given to requalifying operators and super-
visors to verify health and physical fitness to safely perform
their defined tasks. Operators and supervisors must be cleared by
medical examination prior to returning to work following any serious
injury or illness.

{6) On-the-job training shall be provided to assure that personnel are
familiar with all aspects of their positions. Such training shall
include but not be Timited to:

(a) Normal procedures.
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(b) Emergency actions.
(c) Radiation control practices.
(d) Locaticn and functions of the pertinent safety systems.

(e) Configuration control procedures.

(f) Procedures for making changes or alteraticns in the operations.

Verification of training
supervisory official fol
proficiency is satistact
and receipt of a satisfacto
condition and other pertine

3

A

~
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compietion of the training program
enlent of the candidate's medical
armation. VYerification of training
for fissicnable material ks rs, opsrators, cr supervisors may not
be made by his or her immedi 54

Retraining and reexamination shel! he reguirved at least annually on
all procedures for handling abncrmai nruclear facility conditions and
emergency situations relative to the emplcyee's assigned responsibil-
ities, and at least every 2 years on ali other subjects in which the
fissionable materials handler, operaicr, or supervisor is expected

to be proticient.

Verification of training shalil be decumented by contractor management
at least every 2 years.

The program shall be auditabie by contractor management and by
the Department.

In addition to the above, a program shall be established for those
fissionable materials handlers, operators, and supervisor candidates
who process, store, transfer, or handie significant quantities of
fissionable materials, which includes the following elements:

(a) Fissionable materials handlers, cperators, and supervisor
candidates shall possess either forma! training or pertinent
experience or both, commensurate with the stated degree of
responsibility and complexity of the prospective position.

(b) The training program shall provide for evaluating the progress
of each trainee periodically during training. Each evaluation
shall require the demonstraiton of a satisfactory knowledge of
all required subjects and procedures covered in the training
program. This demonstration may include written, oral, and
operational examinations as appropriate to the position,
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experience, and educational level of the employee. Upon
completion of the program, the final evaluation of the candi-
date's proficiency shall be made by the examining official. A
fiie record of the employee's training, including a record of
the subjects covered in oral and operating tests along with
the written examinations, shall be maintained.

Retraining for fissionable materials handlers, operators, and
supervisors following extended absence from the nuclear
facility shall be reguired. The extent of retraining will
depend upon the length of absence and the type of work and
operational routine in the event of changes. For absences of
3 months or less, if retraining is deemed necessary, informal
retraining and oral testing may be sufficient. For absences
of 3 to 12 months, selected retraining as appears necessary,
including training in the use of, and familiarization with,
any new devices or changes in the process, with appropriate
demonstrations of knowledge and proficiency, is required.

For absences greater than 1 year, a written reexamination
shall be required and where indicated by the results of that
examination, retraining shall be mandatory.

The program shall provide for training, retraining, exami-
nation, and reexamination in the following areas to the extent
that they are pertinent to the position in question (supervisor
training shall require an understanding in greater depth than
fissionable materials handler and operator training):

1 Standard and Emergency Operating Procedures. Normal
operating procedures, abnormal and emergency actions, and
administrative controls and responsibiiities.

|~

Radiological Safety and Control. Radiation hazards,
monitoring, safety practices, control procedures, and
terminology.

|

Safety and Emergency Systems. The kind of equipment,
operating characteristics and procedures, and testing
requirements of safety systems.

Instrumentation and Control. Types of instruments and
control systems, including principles of operation and
consequences of malfunctions.

| &

|on

Facility Operating Characteristics. Principal features,
operating parameters, and operating limits of the facility,
including the auxiliary systems.
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6 Principles of Nuclear Facility Operation. The processes
involved and technical terminology for the chemical,
physical, and metallurgical reactions.

In the case of initial startup of a new nuclear facility or
operation precluding prior on-the-job training, practical
experience at similar facilities, training on simulators,
training with inert materials, or other appropriate training
shall be considered.

The supervisor training program, in addition to the above,
shall include the following material to the extent that it
is pertinent:

1 Design, control, and operating limitations for the facility,
including instrumentation characteristics, adjustment,
operation, facility console control mechanisms, and
control room manipulations.

|~

Procedures for making design and operating changes,
including changes in operating procedures.

Radiation hazards which may arise during the performance
of experiments other than those in critical assemblies.

Jw

Nuclear and radiation theory, including details of fission
process, neutron multiplication, source effects, neutron
poison effects, and reactor kinetics.

| &

Jon

Specific operating characteristics of the facility, such
as causes and effects of temperature, pressure, and
reactivity changes.

Procedures and limitations involved in initial equipment
loading, alterations in fissionable material configuration,
and determination of various internal and external effects
on reactivity.

| o

Procedures, equipment, and facilities available for
handling and disposing of radioactive materials and
effluents.

|~

Any waiver from the requirements set forth in subparagraph 8a
shall be obtained from the field office manager. (The name
of the fissionable materials handler, operator, or supervisor
and the specific subject for which the waiver is requested,
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b.

along with the justification for the waiver shall be submitted.)
Waivers may be requested only in specific areas for those
fissionable materials handlers, operators, and supervisors

who are exceptionally well qualified by past experience and
education, and who have been continuously employed in the same
type position.

Maintenance Personnel. The training requirements for maintenance person-
nel shall be determined by the class of maintenance which the personnel
are to perform, the degree of supervision required, and the required
knowledge of the nuclear facility.

(1) A1l maintenance operations shall be performed by personnel who are
properly trained in their respective discipline or under direct
supervision of trained personnel.

(2) A written policy shall be established that describes functions,
assignments, and responsibilities of the maintenance organization
as it relates to nuclear safety.

(3) The successful completion of the training and qualification effort
shall be documented.

NUCLEAR CRITICALITY SAFETY ELEMENTS. The following basic elements of nuclear

criticality safety shall be provided in contractors' programs involving
significant quantities of fissionable materials:

a.

Process Analysis. Before beginning an operation with significant

quantities of fissionable materials, or changing an existing operation, a
preoperational audit shall be made to determine that the entire process
will be subcritical under both normal and abnormal operating conditions
that could reasonably be expected to occur. Distinction may be made
between shielded and unshielded facilities, and the criteria may be less
stringent when adequate shielding assures the protection of personnel.

Identification of the Parameters on which Prevention of Accidental Nuclear

Criticality will Depend. The basis for estabTishing subcriticality

shall be noted for all significant conditions at each step in the process.
This may, in the case of established facilities or operations, consist of
references to existing nuclear criticality safety evaluations.

Written Plans and Procedures. Operations shall be governed by written

plans and procedures. These plans and procedures shall be an integral
part of the initial proposal for the nuclear facility, its operations,
and subsequent modifications that may affect the nuclear reactivity. The
plans and procedures shall include the following, where applicable:
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cn receipt, inciuding proc

adures for:

ing the contents of each package,
ssionable material th ereina

(a) Determining, verifying, or

not
irciuding the net weight of fis

(b) The placing of materials in the receiving area and the storage

(c) Handling wet or damsged packages.

Plans and procedures Tor storing fissicnable material, incliuding:

(a) Limitations on total quantity of material, Humtlt/ of each
individual unit, container dimensions, and spacing between
units.

{(b) Descrip ’Ieﬁ of containars in which {issionabis materials

P

(c) Description of the storage fa
and materials tsed in constru
shelving, cubicies, cages, &
storage area.

ility, including dimension
tion of the enclosure and
ther equioment within the

{d) Precautions to avoid antry of water or other material into a
storage area whera mcderating and reflecting effects would be
unsafe.

{e) Administrative controls over the distribution of fissionabie
material from storage and its return to storage, including
means of verifying the weight, isctopic content, chemical
composition, and degree of moderaticn.

Pians and procedures for processing the fissionable materi
including:

(a) A description, using appropriate sketches or drawings, of
equipment and faciiities in which the hazard cf criticality
exists, and showing aimensions in sufficient detail to germit
evaluation of the information mentiOﬂed in subparagrapis (c)
and (f), below.

(b} A statement of the chemical and physical form of fissionable
material in each step of the operation, inciuding isotopic
content, the nature of any material, and the resulting con-
centrations, densities, and degrees of moderation throughout
the steps of the process.
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evaluation of the nuclear safety of thage methods.

(f) Description of procedures which are intended to prevent
criticaiity resulting from accumuiation of fissi owab1e matarial
in scrap or waste, lathe turnings, crucible slag, pickling
sotutions, choppings, sumps, filters.

Installed or proposed Crittca1€ty alarm system znd emergency
arocedures, including atarm levels, fail-safe features,
response time of deviczs, and frequency of evazuation drilis.
Pertinent documents shall show the location of all detactors,
their distance to possibie sources of criticality, and inter-
vening shielding. The crﬁtica]ity alarm system shall be
instalied in all Yocations wherein the guantities of fission-
able 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 fission-
able materials shall be as indicated in American National
Standard Institute Standard ANS 8.15, "Nuclear Criticality
Control of Special Actinide Elements,” when issued.) These
iimits may be exceeded when justified by consideration of the
physical form and isotopic distribution of the fissionable
material. This justification must be based upon a documented
analysis demonstrating that, in such cases, the alarm system
is not required. Special attention shall be given to alil
processes in which reflectors ana moderators more effective
than hydrogen are present and, as appropriate, the above
Timits reduced so that nuclear reactivity is not increased.

(h) A monitoring system, using gamma- or neutron-sensitive radi-
ation detectors which will initiate a clearly audible alarm,
distinctive in tone, if accidental criticality occurs, is
required. The detectors shall be capable of detecting a
criticality condition that produces an abscorbed dose in free
air of 20 rads of combined neutron and gamma radiation at an
unshielded distance of 2 meters from the fissionable material
within 60 seconds. Provisions shall be made to minimize false
alarms. These provisions may include concurrent response of
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two or more detectors or single, highly reliable detectors to
initiate an alarm. In redundant systems, failure of any single
channel shall be into the alarm state. Warning of malfunctions
within the alarm system without activation of the alarm shall
be provided. Evacuation for such warning may not be required.
This paragraph is not intended to require underwater monitoring
when special nuclear material is handled or stored beneath
water shielding adeguate to protect the personnel. Also, such
alarm systems are not required for material during shipment or
material packaged in approved shipping containers awaiting
transport, provided no other operation involving fissionable
material not so packaged is permitted on the dock or in the
shipment area. Such an area or dock shall be located so that
the interaction between fissionable material positioned
thereon, and any other arrays of fissionable material is
essentially zero. (See Chapter 111 of this Order for detaiils
regarding the safe shipment of fissionable materials.}

(i) Where the function of the facility is to store radicactive
waste packaged elsewhere, the plans and procedures required
in subparagraph 8c(3}, may be appropriately combined with those
required for storage in subparagraph 9c(2}.

(3} The plans described in paragraphs 9c¢(1) and (2), may make
suitable allowance for situations where fissionable contents
are repetitive or known from the work of others; e.g., the
cases of mass-produced fuel elements and waste containers for
which the fissionable content has previously been determined
by a method known to be reliable.

d. Records. Operations shall provide for control, sign-off, and traceability
of records, such as plans, procedures, inspections, monitoring systems,
regarding the collection, handling, transportation, inspection, receipt,
and monitoring of fissionable material.

NUCLEAR CRITICALITY SAFETY CONTROL PARAMETERS. Nuclear criticality safety of

fissionable materials may be provided by maintaining any one of the single
parameter Timits set forth in the latest revision of American National
Standards Institute Standard N16-1. Although the single parameter limits are
adequate for many purposes they are inconveniently and uneconomically small
for many others. In many cases, simultaneous limitation of two or more
parameters may allow more flexible operational control. General guidance for
multiparameter 1imits may be found in subparagraphs 3f, 3j, 3n, and paragraph
6 of this chapter. The following basic control parameters for nuclear
criticality safety shall be considered:
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a. Controlling Factors. Nuclear critizality safety is achieved by exercising
control over:

{1} The Mass and Distribution of A1l Fissionable Materials.

{a) Mass Controls. For operations where nuclear criticality
safety depends upon mass control, the allowable mass shall be
no greater than the safe mass for the associated conditions.
The safe mass in all cases shall be based upon current pub-
Tished or available nuciear safety guides and handbooks.

These guides and handbooks may include vaiues which, in the
absence of directly applicable experimental measurements, are
derived from calculations made by a method shown to be valid
by comparison with experimental data, provided allowances are
made for uncertainties in the data and in the calculations.
For operations depending upon mass control where the contained
volume does not automatically limit the contents to the safe
mass or less, the possibility of multiple batching shall be
considered. If a batch of fissionable materials consists of
different physical and chemical forms of a particular isotope,
e.g., metallic uranium 235, compounds of uranium 235, the safe
mass for the most reactive combinations under the associated
conditions shall be the governing criterion. If a batch of
fissionable materials consists of a mixture of fissionable
nuclides, i.e., plutonium 239, uranium 235, uranium 233,
neptunium 237, and curium 244, the allowable safe mass shall
be determined experimentally or determined from calculations
made by a method shown to be valid by comparison with experi-
mental data.

(b} Density Controls. Density (mass of fissionable nuclides per
unit volume) 1s an accepted parameter for control of nuclear
criticality safety. Systems that use density control shall
meet established density criteria. These criteria may be
found in safety guides, handbooks, and data compilations.

(¢} Spacing Controls. Individual items of equipment and containers
holding fissionable materials, when arranged in a group, in
storage, or when being transferred within a nuclear facility
or between facilities onsite, shall be spaced so that the
entire array s subcritical for all conditions that affect or
might affect the nuclear facility or site. Movement of
material under credible in-plant and onsite accident conditions
shall be considered.

(2) The Mass, Distribution, and Use of the Nuclear Properties of All
Other Materials With Which Fissionable Elements are Associated.
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{a) Neutron Absorbers. Neutrocn-absorbing materials, such as
cadmium and boron, may be used to make equipment and processes
safe, provided available data confirim their suitability and
assure their presence and reliability. Care should ce exer-
cised in the use of solutions of neutron absorbers because of
the controls required to assurs their continued effectiveness.

(b) HModeration Controls. For operations in which nuclear critical-
ity safety depends upon centroel of neutron moderation, there
shall be assurance that the prescribed extent of moderation
remains unchanged or that, if it does change, the reactivity
of the system remains below acceptable subcritical iimits.

Such assurance shall include consideration of all credible
accidents involving any mcderator or combination of moderators.

(c) Neutron Reflection. Neutron refiection shali be considered
for all systems of fissionablie material. The extent of
reflection shall be based upon the actual reflectors present
or those to be expected during normal operations or as a
result of a credible -accident.

Double Contingency Principle. Process designs shall incorporate suffi-

cient factors of safety to require at least two unlikely, independent,
and concurrent changes in process conditions before an accidental nuclear
criticality is possible.

Geometry Control. Where practicable, reliance shall be placed on equip-

ment design in which dimensions are limited, rather than on administrative
controls. Full advantage may be taken of any nuclear characteristics of
the process materials. Control shall be exercised to maintain all
dimensions and nuclear properties on which reliance is placed.

Nuclear Criticality Safety Limits. Limits for nuclear criticality safety

shall be established on bases derived from experiments. In the absence

of directly applicable experimental measurements, the Timits may be
derived from calculations made by a method shown to be valid by comparison
with experimental data, provided allowances are made for uncertainties in
the data and in the calculations.

Margins of Safety. Safety margins used shall meet the control parameter

requirements above. Further, a cumulative margin of safety shall provide
allowance for experimental and computational uncertainties. Procedure
violations also shall be a consideration.

Onsite Movement and Offsite Shipment of Fissicnable Materials.

(1) Onsite movement includes all activities where fissionable materials
are transferred from one operation to another within a facility and
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from lecaticn to iocation cnsite.
following requirements shall ba met:

(a} For the onsite movement of fissionablie materiais that de not
present a radiation hazard, the pertinent reguirements set
forth in this chapter shali be met.

(b) For onsite movement of fissinagble materials that presents a
radiation hazard, ac well a2s the passibility of an accidental
chain reaction, the pertinent requiremerts 0f thiz chapter and

Chepter XI of this Order shall bhe met.

(c} In addition to the physical controls specified above, adminis-
trative controls, including traffic controls, shail be exercisea
as deemed necessary by Heads of Fieid Qrganizations toc minimize

accident probabilities.

(d) Fire protection, security, health physics, and any cther
emergency personnel, when deemed appropriate by Heads of Field
Organizations, shall be alerted and advised of movements and

routings.

f2) Safety standards for the packaging of fissionabie materials for any
offsite shipment are outlined in Chapter III of this Order. Further,
such shipments shall meet the nuclear criticality safety requirements
set forth in this chapter and the radiological safety standards
outlined in Chapter XI of this Order.

[

[ o)
.

SAFE STORAGE CRITERIA FOR UNIRRADIATED FISSIONABLE MATERIAL. These cr
are applicable to the storage of all forms and significant quantitiss
unirradiated fissionable material.

"'h ("'

i
)

NOTE: These criteria are not applicable:

.

{a) Where these materials are in~-process as part oT producticn,
anaiytical and development procedures, or transport operations.

(b) Where an assembly cell is used for assembly and/or storage of
weapons components made with these materials.

(c) For these materials packaged for shipment with number of

packages limited in accordance with the requirements of Chapter
III of this Order.

(d) To radioactive waste storage or disposal facilities.
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a. Operating Requirements for Storage.

(1)

(2)

(3)

(5)

(7)

(8)

Nonessential combustible materials shall not be stored in the
storage area.

Process operations, storage of nonnuclear materials or eguipment
which is not directly required for storage operations, and all other
functions not directly a part of normal storage operations shall be
excluded from the storage area. Deviations from this requirement
must be approved by the field office manager.

Documented periodic inspections, in situ tests, and preventive
maintenance shall be performed at designated frequencies to assure
that the safety systems and components necessary for criticality
control, fire control, radiation detection, and environmental
monitoring, as well as their alarm systems, are being properly
maintained in readiness for use.

Limits for criticality safety shall be posted in consptcuous places
near the storage area.

Signs or other appropriate devices shall be utilized at strategic
Tocations to provide instructions regarding:

(a) Interpretations of and response to alarms.
(b) Evacuation routes.
{c) Combating fires.

In conjunction with site emergency planning, a fire fighting plan
shall be developed, incorporated into the overall site fire plan,
and exercised through periodic drills which include use of emergency
equipment.

Auxiliary fire fighting equipment, self-contained breathing appa-
ratus, and protective clothing shall be provided, as necessary, to
facilitate manual fire suppression.

Excess fissionable material shall not be construed to be "In-Process”
to circumvent the requirements of this paragraph.

Fissionable material shall not be stored in shipping containers for
the purpose of negating the requirements of this paragraph.

A1l material shall be stored in racks or equivalent equipment (such
as birdcages) capable of securely locating stored material to pre-
vent displacement, to assure spacing control, and to meet designs
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(11)

(13)

{14}

(15)

(16)

(17)

¥-25

for safety under 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 con-
tainers and their restraints.

A11 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 approved storage containers.

A1l containers shall be marked or coded to indicate the type or
category of material, amount, degree of enrichment, and the radi-
ation level at the outside surface of the vessel. Containers shall
be securely closed and positioned so as to prevent significant
displacement and maintain criticality prevention requirements.

Container design shall 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 sig-
nificant gas buildup or automatic pressure relief or other venting
should be designed to assure that no personnel exposure fo any
released toxic material will occur under normal storage 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 pack-
aged in a closed metal container. Combustibles within the container

shall be minimized.

Plutonium storage facilities and containers shall be monitored

and checked periodically to assure continued integrity of containment.
When required by the form or hazard potential of the stored material,
procedures shall be developed to detect contamination or loss of
primary containment upon entering the plutonium storage facility.

Plutonium containers in which gas buildup can occur shall be designed
to prevent leakage of gas over the maximum storage period or vented
to prevent an accumulation of explosive gases; however, such venting
must not permit spread of contamination.

Criteria, such as corrosion rate, external and internal, for
determining suitability of the plutonium containers shall be devel-
oped and set forth in writing. A1l containers shall be periodically
inspected against the criteria developed. The time between inspec-
tions may vary depending upon container quality and type.
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{187 Provisions shail be made in a plutonium storsge facility to zssu
in plutonium containers, necessary and adeguate heat removal 3
established by the safety assessment.

Multipurpose Facility {Storage and Processing) Criteria. In making

the safety assessment for any building or area which includes both

storage and processing functions, the operating contractor shall, with

the approval of the field office manager, specify which manufacturing,
production, or laboratory materials may be termed "in-process” and which
may not. Materials in excess of in-process requirements shail be promptly
placed in approved storage facilities. Definitionz of {n-process material
shall be established and approved prior to start of the related operations
and maintainea thereafter unless approved changes are effected.

Facility Functional Design Requirements for Storage. The design criteria
shall meet the requirements of Chapter XXI, Plutonium Facilities, and
Chapter XXIII, Unirradiated Enriched Uranium Storage Facilities of

DOE 6430., FACILITIES GEWERAL DESIGN CRITERIA, currently in coordination
for use, by Assistant Secretary, Management and Administration memorandum

of 6-10-81.
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CHAPTER VI
SAFETY CF DEPARTMENT OF EMERGY CWNWEDC REACTORS
PURPOSE. he purpose of this chapter is to astablish safety procedures and

T
requirements for nucliear reactors to assure that:

a. The safety of each Department of Energy-owned reactor is properly
analyzed, evaluated, documented, and approved by the Department.

b. Reactors are sited, designed, consiructed, modified, operated, maintained,
and decommissioned in a manner that gives adequate protection for health
and safety and will be in accordance with uniform standards, guides, and
codes which are consistent with those applied to comparable licensed
reactors.

SCOPE. This chapter applies to Headgquarters and field organizations, and

Departmental contractors having responsibilities for Department reactor

projects. This chapter applies to Department-owned reactors exempt from

Nuclear Regulatory Commission licensing; additional guidance applicable to

Department-owned licensed reactors will be provided as needed by future

revision of the chapter.

REFERENCES.

a. Code of Federal Regulations, Title 10, Part 50, "Licensing of Production
and Utilization Facilities."

b. Code of Federal Regutations, Title 10, Part 100, "Reactor Site Criteria.”

¢. DOE 5484.1, ENVIRONMENTAL PROTECTION, SAFETY AND HEALTH PROTECTION
INFORMATION REPGRTING REQUIREMENTS.

d. DOE 5700.5A, QUALITY ASSURANCE.
e. DOE 5482.1A, ENVIRONMENTAL SAFETY AND HEALTH APPRAISAL PROGRAM.
f. DOE 5500.2, EMERGENCY PLANNING, PREPAREDNESS, AND RESPONSE FOR OPERATICNS.

g. ANS 3.1, American Nuclear Society Standard 3.1, "Selection, Qualification,
and Training of Personnel for Nucliear Power Plants,” Octeber 1980.

h. ANSI N546-1976, "Medical Certification and Monitoring of Personnel
Requiring Operator Licenses for Nuclear Power Plants.”
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USNRC Regulatory Guide 1.134, Rev. 1, March 1979, "Medical Evaluation of
Nuclear Power Plant Personnel Requiring Operator Licenses.”

DOE 5484.2, UNUSUAL OCCURRENCE REPQRTING SYSTEM.

4. DEFINITIONS.

a‘

Category A or B Reactor. Departmental designation as a Category A reactor
is based on power level {e.g., 20 MW steady state), potential fission
product inventory, and experimental capability. All other DOE-owned
reactors (not including Naval Reactors) are designated Category B.
Category A reactors are listed in Attachment VI-1, paragraph 3.

Controls. When used with respect to nuclear reactors, means apparatus
and mechanisms that, when manipulated, directly or indirectly affect the
reactivity or power level of a reactor or engineered safety feature
status.

Health Examination. An examination by a licensed medical physician to
cover medical and physical fitness for duty.

Initial Startup. Those activities subsequent to preoperational testing,

starting with the initial loading of fuel and involving all actions
taken including tests to assure a safe, orderly, incremental approach to
predefined conditions of reactor operation.

Inspections. A deliberate and systematic examination at the reactor
inciuding, but not 1imited to, physical inspection of reactor systems,
operating and maintenance procedures, logs, records, and reactor opera-

tions.

Modification. Any change made to structures, systems, components,
or procedures during any phase of the life of the reactor project.

Operable. When the reactor is being operated or has the potential for

eing operated. A reactor that cannot be operated on a day-to-day
basis because of refueling, extensive modifications, or technical prob-
Tems is still considered to be operable.

Reactor Operator. An individual certified by contractor management to
operate a Department-owned reactor.

Reactor Facility.

(1} The term reactor, unless it is modified by words such as containment,
vessel, or core, means the entire reactor facility including the
housing and equipment and associated areas devoted to the operation
and maintenance of one or more reactor cores. Any apparatus that is
designed or used to sustain nuclear chain reactions in a controlled
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manner, including critical and pulsed assemblies and research, test
and power reactors, is defined as a reactor. All assemblies
designed to perform subcritical experiments which could potentially
reach criticality are aiso to be considered reactors.

(2) Critical assemblies are special nuclear devices designed and used
to sustain nuclear reactions. Critical assemblies may be subject
to frequent core and lattice configuration changes, and may be
used frequently as mockups of reactor configurations. Therefore,
requirements for modifications do not apply unless the overall
assembly room is modified, a new assembly room is proposed, or a new
configuration is not covered in previous safety evaluations (i.e.,
Safety Analysis Reports, Safety Analysis Report Addenda, or Technical
Specifications).

Reactor Operations. All those activities involved (or functions per-
formed) in operating and using a reactor which, for purposes of this
chapter, begins with the initial loading of fuel in the reactor vessel
and ends with the removal of fuel to officially decommission or place the
reactor in a standby status.

Reactor Project. Those activities which contribute to siting, designing,
constructing, operating, or decommissioning a reactor, and those activi-
ties involving the operation or maintenance of operable and standby
reactors, including shutdown reactors containing fuel.

Reactor Supervisor. An individual certified by contractor management to

operate or to direct the operation of a Department-owned Category B
reactor.

Risk. A guantitative or gualitative expression of possible loss which
considers both the probability that a hazard will cause harm and the
consequences of that event.

Safety Analysis Report. A safety document providing a concise but com-
ptete description and safety evaluation of the site, design, normal and
emergency operation, potential accidents, and predicted consequences of
such accidents, and the means proposed to prevent such accidents or
mitigate the consequences of such accidents. A Safety Analysis Report is
designated as final when it is based on final design information.
Otherwise, it is designated as preliminary.

Safety Document. A document prepared specifically to assure that the
safety aspects of part or all of the activities conducted at a reactor
are formally and thoroughly analyzed, evaluated, and recorded; e.qg.,
Technical Specifications, Safety Analysis Reports and addenda, and
documented reports of special safety reviews and studies.
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a. Senjor Reactor Operator. An individual certified by contractor managemant
to operate or to direct the operation ¢f 3 Department-owned Category A
reactor.

. Shutdown. That cordition in which & reactor facility has ceased operation
and the Dep riment has declared cfficialiy that it does not intend o
operate the reactor further.

s. Standby. That condition in which a reacior Tacility is neither operabie
nor aeCsar»r ezxcess, and documentary autherization sxists to maintain the
reactor for possible future operation.

t. Technicai Specifications. A safety document approved by the Department
which in a specified format defines the cond1t1ﬂws, safety beundaries, and
procedures under which activities z2re to be carried out at a reactor. See
Code of Federal Regulaticns, title 10, part 50.36.

Jd. Under Construction. Whep the authorizaticn for construction has been
issued and authorization for operaticn has not vet been issued.

v. Unreviewed Safety Question. A proposed change, test, or experiment shall
pe deemed to involve an unreviewed safety question if:

{1} The probability of occurrence or the consequences of an accident or
malfunction of egquipment impcrtant to safety previocusiy evaluated in
the Safety Analysis Report and addenda wiil be significantiy in-
creased.

(XS]
—

A possibility for an accident or maifunction of a different type than
any_eva]uated ﬂreV1ous]y in tne Safetv Analysis Report and addenda
will be created which could result in significant safety conseguences.

w. Unusual Occurrence. See DOE 5484.2, UNUSUARL OCCURRENCE KEPORTING SYSTEM.

£. RESPONSIRILITIES AND AUTHORITIES.

~

ram Secretariai Officers, or their desigrneses, pevfo"w the following
unctions for reactors under their program responsibility:

—_—
]

{1) Assume line management responsibility for reactor safety.
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Assura i;aﬁ the construction, initial startup, and subsequent
modi ficati of reactors rnvo1ving an unreviewed safety guestion
will not te undue environmental, safety. or health risks by:

[APAR
vai

o
—

afety reviews indicate that
eaith and safely exists.

ining plans which define and describe the

f ANS 3.1 reguirements to Category A reacters
(see n,tachmenp “I 1, paragrapn 33. 'hen assured that the summary
provides for the requirements necassary to achieve the goal of well-
trained personnel for the reactor{s} “overed by the summary.
Transmit Ihe r@'ulfs of the s
{3), and (4), above, to the v
necessary or apyropr.ate instr
taken, with a copy to EP-30,

ct 0n< taxen under subparagraph (2},
esponsible fieid organizations with any
uctions as to subsequent action to be

Submit tc nigher management Tcr action any disagreement with recom-
mencations made during safety reviews that cannct be resolved.

ance znd guidance to field organizatiocns in the

nerformanc ty reviews, appraisals, and the preparaticn of

F

Provide asgiu
safety na?

(]
~h

- & - - Lo - . r
revisions to reactor safety standards,

Recommend addiiicns or
guides, and codes to EF-30.

Perform program reviews and assessments te assure that field organi-
zations comply with subparagraph d, below. In the execution of

this responsibiiity, maximum use should be made of the appraisals
and other reviews pzrforined 5y EP-30.

Assure the safe ocperation of reactors by:

(a) Directing the responsibies field organizeticn to require
modification ff aguipment, procedures, or practices to assure

safe operaticn.
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(b} Taking other actions to assure the implementaticn of this
chanter, including directing the field organization to curtail
or suspend the operation of their reactors when necessary.

{c) Taking other actions, as deemed necessary.

Provide te EP-30 a copy of directions given under subparagraph
{10), above.

Include, in long-range program objectives and plans, the requirements
to assure safe reactor operation.

Assure that program budgets provide adequate funds for health and
safety requirements during all phases of reactor life.

Consider reactor safety factors in connection with review and approval
of designs, program and project proposals, and other proposals
requiring Headquarters action.

Obtain special technical assistance as needed in performance of
assigned functions when the expertise is not available in the office
in need of assistance.

Transmit to cognizant field organizations proposed new safety
requirements. Upon consideration of field organization assessments
of such requirements and EP-30 comments, provide final approval.

Assistant Secretary for Environmental Protection, Safety, and Emergency

Preparedness (£EP-1}, through EP-30, performs the following:

(1)

(2)

{3}

Provides the Secretary with an independent safety overview and
assessment of the operation at DOE-owned reactors.

Establishes priorities for conducting appraisals of reactor programs
in conjunction with program Secretarial Officers and field office

managers.

Assures that reactor projects are consistent with DOE reactor safety
policy.

Overviews and appraises both the line and independent reactor safety
activities of the cognizant Secretarial Officers and the field

office managers to assure that DOE reactor projects are accomplished
in consonance with a need for protecting the safety and health of DOE
and DOE contractor employees, and the public. Specific emphasis will
be placed on training programs to assure that they include the

requirements necessary to achieve the goal of well-trained operators.
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(10)

Conducts appraisals with teams which are augmented with experts from
other DOE organizations.

Provides reactor safety expertise to assist other Headquarters and
field organizations.

Develops training fundamentals covering fields such as nuclear theory,
neat transfer, fluid flow, and thermodynamics for DOE application.

Issues and keeps current Attachment VI-1, which identifies the
officials having program safety responsibility for each DOE-owned
reactor.

Assures that responsible EP 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
reactors and consults with the cognizant program Secretarial Officer
to make a preliminary evaluation to determine their potential
applicability to specific DOE-owned reactors, and:

{a) Evaluates field office assessments and program Secretarial
Officer disposition of newly proposed requirements and considers
for inclusion in DOE Orders as appropriate.

{b} Maintains a summary of the consideration and disposition given
by the Department to each of the newly proposed requirements for
DOE-owned reactors.

NOTE: The above process for implementing newly proposed
environmental protection, safety, and health require-
ments into DOE directives does not relieve the line
program organization from its responsibility to assure
that new environmental protection, safety, and health
requirements are considered and applied as necessary to
their facilities.

Deputy Assistant Secretary for Naval Reactors.

(1}

(2}

With the assistance of the Managers of Pittsburgh and Schenectady
Naval Reactors Offices, is responsible for assuring that adequate
provision is made for the protection of health and safety in accord-
ance with the provisions of this chapter for reactors and facilities
under his or her cognizance.

Is responsible for approving initial startup and modifications
involving an unreviewed safety question for Naval Reactors prototype
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plants and critical facilities at supporting contracter laboratory
facilities, for performing appraisais in accordance with DOE 5482.1

as deemed necessary at Naval Reactor prototype plents and supporting
contractor laboratory critical facilities and, for selection, qualifi-
cation, training, and certification of operating personnel for naval
reactor prototype plants and critical facilities of supportin
contractor laboratory facilities.

Is exempt from appraisals conducted by EP-1, and for reporting and
analysis of occurrences.

Fulfiils the responsibilities iisted under paragraph 5d for Heads
f Field Organizations.

Heads of Field Crganizations have the immediate responsibility fcr assuring

that adequate provision is made for the protection of health and safety
in accordance with the provisions of this chapter. They:

(1)

{2)

Assume 1ine management resnonsibility for the safety of assigned
reactors.

Provide for an overview of reactor safety in their organization
independent of 1ine management responsibiiity.

Review and provide to the appropriate Headquarters offices, Safety
Analysis Reports, addenda, and other safety documents for all new
reactor construction and for modifications involving an unreviewed
safety auestion.

Assure that approved Technical Specifications exist for all reactors
under their surveiliance.

Authorize construction and initial operation of a new reactor or
modifications involving an unreviewed safety question. Prior to
initial operaticn or after modifications involving an unreviewed
safety question, a precperational inspection of the reactor shall be
conducted and documented.

Specify in writing to the contractor those activities for which
safety evaluations are to be submitted for Department of Energy
review and approval. Field offices shall, as a minimum, review
proposed modifications involving plant protection, reactivity control
systems, and engineered safety features.

Authorize modifications to reactor operations including the addition
of critical assemblies or critical assembiy rooms to existing and
approved critical facilities when these modifications could have
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an impact on reactor safety, but do not invoive unreviewed safety
questions after assuring that:

{a} The contractor has performed and documented a detailed evalu-
ation of each proposed modification.

(b) The field offices' safety reviews are appropriately performed
and documented in the depth necessary to justify authorizing the
modification.

(c) An adeguate degree of protection of health and safety exists.

(d) Additional requirements of the Headquarters program organization
having safety review responsibility have been met.

Review (either during inspections, appraisals, or through reviews

of documents submitted by the contractor) changes made to reactor
operations, including revision of procedures, experimental program
changes, and physical modifications which could have safety implica-
tions, to assure that the contractor has made appropriate reviews and
that the changes made do not violate Technical Specifications or
involve an unreviewed safety question.

Take such actions as may be appropriate including curtailment and
suspension of operation of any reactor under their surveillance when,
in their opinion, such operation may result in undue risk to health
and safety.

Monitor contractor activities, as appropriate, during siting, design,
construction, operation, modification, and decommissioning phases by
periodic inspections of, and visits to, individual reactor facilities.

Assure the establishment of an appraisal program in accordance with
DOE 5482.1, including periodic appraisal of the reactor operating
personnel training program. Appraisals of the overall operation of
each reactor facility shall be conducted; however, individual reactor
facility appraisal reports may be combined.

Assure the establishment of an appropriate quality assurance program
by the contractor in accordance with DOE 5700.6.

Assure the establishment of a reactor personnel training and qualifi-
cation program by the contractor in accordance with paragraphs 6e(1l)

and (2).

Assist in the review and development of environmental protection,
safety, and health protection codes, standards, and guides.
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Assure the establishment of an unusual occurrence investigation and
reporting system in accordance with DOE 5484.1 and 5484.2.

Prepare a summary of the training plan which defines and describes
selective application of ANS 3.1 requirements of Category A reactors.
Submit this summary through the cognizant Headquarters program
organization to the program Secretarial Officer for approval. The
summary shall include a description of the field office review and
approval process of contractor prepared training plans.

Assure that staff includes an individual having broad knowledge
in reactor design, construction, operations, and safety, including
some experience in the area of reactor operations personnel training.

Keep appropriate Headquarters program organizations advised of
reactor safety problems, deficiencies, and needs, and of actions
taken under this chapter.

Perform additional duties including safety reviews, inspections,
and appraisals as directed by the responsible Headquarters program
organizations.

Reviews newly proposed safety requirements and determines applica-
bility to specific reactors and submits assessments of such proposed
requirements to the cognizant program Secretarial Officer.

6. PROGRAM REQUIREMENTS.

d.

Siting. In the selection of the site for a new reactor and during modifi-
cation of an operating reactor that has a significant impact on property
damage or dose commitment, the Code of Federal Regulations, title 10, part
100, shall be considered.

General Design Criteria. The General Design Criteria specified in the

Code of Federal Regulations, title 10, part 50, Appendix A, shall be
applied to all Department-owned reactors in the following cases:

(1)
(2)

A11 new construction of reactor facilities.

When the Department determines that safety can be significantly
improved by implementing one or more of the criteria (for example,
when modifications or repairs of those structures, systems, or com-
ponents which involve an unreviewed safety question are undertaken).

Safety Analysis Reports. New Safety Analysis Reports shall follow the

Nuclear Regulatory Commission's guidelines on the Standard Format and
Content of Safety Analysis Reports. While this guidance may focus on
large complex reactor systems, the format and content is generally
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applicabie to all reactors. The requirements of this subparagraph and
subparagraph (b}, above, do not apply to space-based nuclear reaciors
which will use criteria consistent with space applications.

d. Technical Specifications.

(1} Each Department-owned reactor shali have a technical specification
document meeting the Code of Federal Regulations, title 10, part
50.36. Technical Specifications for Department-owned reactors shall
be similar to those required for comparable facilities licensed by
the Nuclear Regulatory Commission and yet provide the flexibility
necessary for experimental activities. The Technical Specifications
serve as an understanding between the Department and the operating
contractor regarding 1imits and conditions under which the reactor
will be operated and maintained. Documentation for Naval reactor
plants will be in accordance with Naval Reactor requirements.

(2) The field office manager has the responsibility to transmit proposed
and final Technical Specifications to Headquarters and to approve
Technical Specifications. The field office manager shall require
notification in a timely manner of any violation of the Technical
Specifications.

e. Reactor Personnel Training and Qualification Program.

(1} Category A Reactors. This subparagraph contains the requirements for
the gualification and training of personnel involved in the operation
of Department-owned Category A reactors. (See Attachment VI-1,
paragraph 3.)

(a) General. American Nuclear Society Standard 3.1, "Selection,
Qualification, and Training of Personnel for Huclear Power
Plants" (Draft), October 1980, shall be the basis for qualifi-
cation and training requirements for reactor personnel for
Category A reactors. The requirements of ANS 3.1 are to
be followed to the extent that they are appropriate for the
facility or operation being considered. Paragraphs 6e{l}(a)
through 6e(1){d}, contain interpretations of, or variations
from, ANS 3.1 requirements.

1 Application. 1In view of the diversity of the Department of
Energy Category A reactors and in order to facilitate the
application of a power reactor standard to a Department-owned
reactor, requirements of ANS 3.1 shall be selectively applied
as appropriate to each site or reactor. U.S. NRC Regulatory
Guide 1.8 {Draft), of September 1980, shall also be consid-
ered, as appropriate, for DOE Category A reactors.



2 Training Pilans. Training plang, wnich devine ana describe
~ the selective epplication of ANS 3.1 requirements, shall be
prepared by the coperating contractor of each Category A
reactor. Suitable justification shail be included for
crovisions of ANS 3.1 which are not appiied. These plans
snall be submitted to th field office manager for final

approval.

jew
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curity Requirements. The recu
? cluding training, shail be in
Energy reguirements.

Definitions (ANS 3.1, Section 2}.

1 Nuclear Power Plant Experience. Experience acquired at

~ producticn, training, test, military, and research reactors
may also qualify as esquivalent experience on a one-for-one
time basis.

2 Operator. An individual who has been certifisd by contractor
management to operate or direct the operation of a Department-
owned reactor is considered comparable to a iicensed operator
for the purposes of this chapter. Certification shall be
valid for a 2-year period.

Qualifications (ANS 3.1, Section 4).

1 General. ANS 3.1, Section 4.1, includes provisions for

~ substitution of experience for formal education on a case-by-
case basis. Substitution of appropriate formal education for
experience may also be considered. However, formal education
shall not be allowed to substitute for more than 50 percent of
the experience requirements.

jro

Senior Reactor Operator. Senior reactor operators shall

have 1 year experience as a reactor operator at the plant for
which the senior operator certification is requirad (ANS 3.1,
Section 4.3.1.2).

J oo

Reactor Operators. The power plant experience reauired by
ANS 3.1, Section 4.5.1.2b, for the reactor operator position

P

may be revised to 2 vears.

Technicians. ANS 3.1, Section 4.5.2, discusses training
for technicians, and references Sections 5.3.4 and 5.4 for
necessary training. In amplification of these requirements,
the training program for radiation protection technicians

| &
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should inciude the training in Sections 5.3.4 and 5.4 and
training in:

a Principles of radiation protection;

b Standards and regulatory requirements concerning radiation
protection;

Jo

The type and magnitude of potential radiologicael hazard
for each plant system;

d Responsibilities and authorities for their position; and

e Tasks to be performed by the technician in normal,
abnormal, and emergency situations.

Additionally, each radiation protection technician shall have
demonstrated an understanding of the elements of the training
program by satisfactory completion of both a written examina-
tion and a practical demonstration of the tasks referred to
in subparagraph e, above.

5 Medical Certification. Medical certification requirements
shall be 1n accordance with ANSI N546-1976, "Medical
Certification and Monitoring of Personnel Requiring Operator
Licenses for Nuclear Power Plants,” and USHRC Regulatory
Guide 1.134, Rev. 1, March 1979, "Medical Evaluation of
Nuclear Power Plant Personnel Reguiring Operator Licenses.”
Form NRC-396, "Certificate of Medical Examination," or an
alternative form may be utilized.

(d) Training (ANS 3.1, Section 5).

1 Position Task Analysis. A position task analysis shall be

~ conducted by the operating contractor as necessary for
operating personnel to define the tasks performed by the
person in each position, and to identify the required train-
ing, in conjunction with education and experience, necessary
to provide assurance that the tasks can be effectively
performed. The position task analysis should include normal
and emergency duties and place emphasis on the role played
by every member of an operating organization that assures
safe plant operation. The position task analysis shall
support the selection of requirements of ANS 3.1 and any
supplemental requirements appropriate to the position.

2 Simulator Training. ANS 3.1, section 5, requires specific
simulator training. However, adequate training may be
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achieved by actual plant maneuvers, drills, partial plant
simulators, or combinations of these. The use of a simulator
for a Department of Energy Category A reactor shall be based
on an evaluation of the ability to adequately provide
in-plant training covering all operator actions, where timely
operator action must be taken to bring the reactor to a safe
state or maintain the reactor in a safe state, and to provide
adequate training in normal operations, anticipated tran-
sients, and accident conditions. In-plant training shall

not lead to or have the potential for significant safety
concerns.

Retraining and Reexamination Programs.

a Annual retraining and reexamination programs covering ab-
~ normal plant procedures and emergencies shall be required.
Retraining and reexamination programs meeting all other
requirements of ANS 3.1, section 5, shall be scheduled on

a biennial basis. Examination content shall be varied
from test to test.

b For tasks performed by shift operating personnel in
response to off-normal or accident situations, in-plant
drills shall be conducted to enable personnel to maintain
proficiency in those tasks.

¢ In addition to the training and retraining addressed in

ANS 3.1, section 4, instruction should be provided to
operations personnel in the use of plant systems to
control or mitigate accidents in which the core may be
severely damaged. Such training should include, as a
minimum, classroom training and in-plant training.

Control Manipulations. ANS 3.1, section 5.5.1.2.1, identi-
fies specific control manipulations and plant evolutions
appiicable to power reactors. For each Category A reactor,
specific control manipulation training requirements shall be
developed by the operating contractor and approved by the
cognizant Deparment of Energy field office.

Certification. The program leading to certification shall

be documented and written procedures for certification by
management of shift supervisors, senior reactor operators,
and reactor operators shall be made either by senior line
management or others designated by management. Neither an
operator nor a supervisor may be certified by his or her
immediate supervisor. Certification shall be made only after
assuring that all the requirements of training and exami-
nations (including written, operating, oral, and medical)
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have been satisfied, and management has assured that the
individual is capable of performing satisfactorily all
functions of the assigned tasks. The qualification of all
other personnel shall be appropriately documented, i.e.,
experience, education, medical condition, training, and
testing, as pertinent to the specific job assignment.

On the Job Training. ANS 3.1, section 5.2.1.3.1, requires
that, as part of the operator training program, candidates
shall observe operating practices in the control room. In
addition:

o

a Operators. Operator trainees should have received 3
months shift training, with no other concurrent duties, at
the facility. During this training, under the observation
and control of a certified operator, the trainee should
have manipulated the facility controls and performed duties
a person would perform as a certified operator.

jor

Senior Reactor Operators. Senior reactor operator trainees
should have received 3 months of shift training, with no
other concurrent duties, at the facility. During this
training, under the observation and control of a certified
senior reactor operator, the trainee should have super-
vised the manipulation of the facility controls and
performed duties a person would perform as a certified
senior operator.

7 Record Requirements. Record retention requirements (ANS 3.1,
section 5.6) shall be in accordance with paragraph 6k.

(e) Implementation. Training plans for each Category A reactor
shall be issued within 1 year from the date of issue of this
chapter. Effective 3 years from the date of issue of this
chapter, all personnel filling the functional or equivalent
positions contained in ANS 3.1 shall meet the training require-
ments of the applicable training plan. Personnel not holding
the position prior to 1 year after the date of issue of this

- chapter shall meet the selection and training requirements of
the training plan.

{2) Category B Reactors. This section contains the reguirements for the
quaiification and training of personnel involved in the operation
of Department-owned Category B reactors {see Attachment VI-1,
paragraph 3).
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{a) Selection.

1

1

[P

Candidates for reactor operator should possess that combi-
nation of education, experience, and training which provides

‘the equivalent of at Teast a high school education. Candi-

dates for reactor supervisor should possess that combination
of education, experience, and training which provides the
equivalent of at least a college education in engineering or
science.

Contractor management shall specify the demands on health,
physical condition, coordination, and manual dexterity
required to perform both routine and emergency functions. A
health examination shall be given to establish the candidate's
fitness to perform all proposed job tasks. ‘

{b} Training.

Reactor Operator Training. The reactor operator's training
shell be sufficiently comprehensive to cover areas which are
fundamental to the candidate's job description.

a The program shall include on-the-job training for operators
and supervisors to assure their familiarity with all
required aspects of reactor operations, including normal

jer

operations, anticipated transients, and accident conditions.
Where construction precludes on-the-job training, practical

experience at similar reactors, training on simulators, and

other appropriate training are acceptable.

Training categories shall include nuclear theory, prin-
ciples of reactor operation, features of facility design,
design and operating characteristics and limitations,
instruments and controls, safety and emergency systems,
shielding, engineered safety features, standard and
emergency operating procedures, radiation monitoring
systems and survey equipment, radiological safety prin-
ciples, effects of experiments, and manipulation of
reactivity controls. Training in heat transfer, fluid
flow, and thermodynamics shall also be provided as
necessary for the specific design of the reactor.

Reactor Supervisor Training. The supervisor training program

shall include the categories and on-the-job training specified
above for reactor operators, but with increased depth to
reflect the added responsibiiities of the supervisor. In
addition, emphasis shall be pltaced on design and operating
Timitations, bases for technical specifications, radiation
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hazards, reactivity effecis during experimental and main-
tenance activities, fuel handling, burnup and reactivity
worth, alteraticns irn core configuration, and administrative
responsibilities associated with the facility and appropriate
for nis or her level of responsibility.

Examination. Written, operational, and oral examinations shall

be prepared and administered by the contractor to satisfactorily

demonstrate the required knowledge of reactor operators and
supervisors. These examinations shall include questions on aill
categories listed above and the examination content shall be
varied from test to test. The Department shall review the type,
depth, and breadth of the examinations for initial certifica-
tion. Administration of examinations cf reactor operators and
supervisors shall be by those personnel sufficiently knowledge-
sble to ascertain candidate deficiencies. The examination
contents, administration, and evaluation shall be reviewed by
personnel other than the candidate or his immediate supervisor.

Certification. The program leading to certification shall be
documented, and written procedures for certification by manage-
ment of gualified reactor cperators and supervisors shali be
made either by senior line management or others designated by
management. RNeither a reactor operator nor a supervisor may be
certified by his or her immediate supervisor. Certification
shall be made only after assuring that all the requirements of
training and examinations {including written, operating, oral,
and medical)} have been satisfied, and management has assured
that the reactor operator or supervisor is capabie of performing
satisfactorily all of the functions of the assigned tasks.

Retraining. A retraining program shall be established to
provide training on changes to plant or procedures, areas

in which the candidate shows deficiency, areas in which the
candidate is not routinely exposed, and other areas necessary
to keep operators and supervisors proficient. The retraining
program shali include:

1 Periodic refresher training.

2 Indepth retraining and reexamination at least annuaily in
abnormal plant procedures and emergencies.

Immediate retraining in identifiable weak areas {see (fl2c,
below).

Jea
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(f) Reexamination.

1 The reexamination should emphasize those subjects which are
necessary to determine weaknesses which could affect continued
proficiency. The reexamination shall:

a Include the appropriate categories listed in paragraphs
6e(2)(b) 1 and 2, for operators and supervisors,
respectively.

b Cover all areas in addition to subparagraph a, above, in
which the candidates are expected to be proficient.

¢ Include written, oral, and operational testing.

2 The contractor has the following options:
a Giving one. examination biennially which covers all
categories.
b Giving examinations on selected categories throughout
the 2-year period.
¢ In lieu of retraining prior to examination, give a
comprehensive examination (written and oral} in each
category, and an operational examination to determine
weak areas in which the operator or supervisor shall be
retrained and retested.
3 A line manager or supervisor may administer the examination

if the contractor does not have other gualified personnel
from which to draw. However, if the employee who administers
the examination is also to be certified or recertified, he
shall not be examined by those persons whom he examines nor
can he examine himself.

(g} Recertification. The candidate shall not be allowed to function
as a certified operator or supervisor if he has not completed
all of the requalification program within 2 years from the
previous certification. If a certified operator fails a required
portion of a recertification examination or shows serijous
deficiencies which indicate he may operate in an unsafe manner,
then he is to be removed from activities requiring certification
until retraining and reexamination are satisfactorily completed.
In addition the recertification of previously certified operators
and supervisors shall be based on:

1 Operating records and experiences during the past certifi-
cation period.
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Successful completion of appropriate portions of the retrain-
ing and retesting program.

A review made either by senior 1line management by a committee,
or by an individual designated by management. Reactor
operators and supervisors may not be certified by their
immediate supervisors.

If an operator or supervisor has been away from reactor
operations for a significant period, but less than 12 months,
selected retraining including cral, written, and operative
examinations shall be given as deemed necessary. However, if
the absence is greater than 12 months, comprehensive written,
oral, and operating examinations {as required of initial
qualifying candidates) shall be given to determine weak
areas. Retraining and retesting shall be required in areas
of weakness. ‘

A health examination shall be administered biennially, or
more frequently if circumstances warrant, to assure continued
physical stamina, coordination, and manual dexterity,
required to perform his or her assigned job tasks. Naval
personnel at Naval Reactors prototypes receive medical
examinations as required by Department of Navy standards.

Documentation. The qualification of personnel shall be docu-

mented in a form amenable to audit. The documentation shall
include: A

1

Jr o

| &

Education, experience, employment history, and health
evaluation.

Training programs completed.

Records of initial and most recent written examinations con-
sisting of the candidate's answers and examiner's evaluation.

Records of initial and most recent oral and operational
demonstration examinations, including:

a Either a listing of the basic questions asked and tasks

performed, or a general summary of each area covered.

b An evaluation of the operator's or supervisor's response.

¢ A general summary of oral examination by the examiner

including an evaluation of the knowledge, ability, and
performance of the operator or supervisor.
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Records of initial certification and the most recent
recertification, with dates and approval signatures.

(i) Maintenance Personnel. The training requirements for maintenance

personnel shall be determined by the class of maintenance which
the personnel are tc perform, the degree of supervision required,
and the required knowledge of the reactor.

1

mo

3

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

A written policy shall be established that describes functions,
assignments, and responsibilities of the maintenance organiza-
tion as it relates to reactor safety.

The successful completion of the training and gqualification
effort shall be documented.

(j} Fuel Handling Operations. A1l fuel handiing operations shall

be performed by or under the direct supervision of an individual
certified by management as qualified to perform the required
functions. The requirements below are not necessary if fuel
handling is performed by individuals qualified for such under
regular reactor operator and supervisor training programs.

j s

Iro

3

A specific gqualification program shall be established
for the fuel handling supervisor. Operators shall receive
appropriate training for their assigned tasks.

The initial qualification and recertification program for
the supervisor shall consist of training, examination,
certification, retraining, reexamination, and recertifica-
tion. The training and testing may be limited to that
needed for fuel handling safety, the impact of fuel hand-
1ing on the safety of the reactor, and actions to be taken
during abnormal and emergency conditions.

Documentation requirements in subparagraph e(2){h) above,
shall be followed.

Quality Assurance. Department-owned reactors shall adhere to the

guality assurance requirements in DOE 5700.6A.

Contractor Independent Review and Apprajsal System. The field office

shall require each contractor to establish and maintain an internal safety
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review system for each phase of the reactor program life (e, g-, des1gn
construction, testing, operation) which:

{1) Functions primariWy in an advisory capacity to the line organization,
reporting to a designated position at a level of management suffi-
ciently high to take any necessary corrective action. (Safety is a
line responsibility; neither review nor subsequent approval releases
1ine management from its responsibility for safety of people and
equipment.)

{2} Is clearly defined and delineated in writing {(e.g., purposes,
objectives, functions, authority, responsibility, composition,
quorum, meeting frequency, and reporting requirements.)

{3} Can be audited by contractor management and by the Department.
The performance of the system shall be recorded in sufficient
detail to permit contractor management.and the Department to
evaluate its effectiveness. Actions taken on any recommenda-
tions resulting from reviews, audits, inspections, appraisals,
and surveillance shall be included in these records.

{4) Provides technical competence in the areas being reviewed. Each
review, except subparagraph {9), below, shall be carried out by per-
sons whose technical disciplines cover the range of technical fields
encountered in performing a safety review. Safety considerations
are to be treated in such breadth and depth as is necessary to
identify the potential hazards and to evaluate the risks.

(5) Provides for group d1scus51ons between reviewers on all but the more
routine matters.

{6} Provides an independent determination of whether a proposed activity
involves an unreviewed safety question, violation of a Technical
Specification, or any other matter for which approval is required.

{7} Provides an appraisal of the overall operation of each facility at
least annually. This appraisal shall be made by individuals the
majority of whom are independent of the operation being appraised.
It shall include, but not be limited to, applicable areas listed in
subparagraph (8), below.

(8} Provides for objective and independent review of:

{a) Proposed modifications to plant and equipment having safety
significance and safety analysis thereof.

(b} Proposed experiments and irradiations having safety significance.
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(c) Procedures, i.e., administrative, operating (normal and abnormal),
maintenance, repair, testing, quality assurance, and emergency
and significant changes thereto.

{d) Organization and staffing.

(e} Safety evaluations and Technical Specifications, and changes
thereto.

(f) Appropriate training programs, initial and subsequent qualifica-
tion and certification requirements and procedures. Emphasis in
the training program review shall include the involvement of all
appropriate levels of management, including senior management,
in assuring adequate coverage for: understanding of basic
principles, mitigation of the severity of postulated reactor
accidents, and understanding of plant-specific limitations; and
in reviewing general exam approach, management, and update
techniques.

{(g) Occurrences, including violations of Technical Specifications.
{(h} The condition of the physical plant.
(i} The accuracy and completeness of recordkeeping and documentation.

{9} 1Is reviewed by contractor management for adequacy of performance
at least every 3 years.

Standards. Reactor operations shall be conducted in accordance with

estabTished standards, where applicable. Where established standards

are determined to be inadequate or not available, suitable operating
standards shall be developed, using contractor expertise as necessary,
so that a defined and agreed upon basis for conducting and assessing
operations is established and used. The Safety Analysis Report shall
identify on a reactor specific basis the standards applied.

Standby and Decommissioning. Before placing a reactor in standby or

decommissioning i1t (1.e., permanently shutting down the reactor and
dismantling or entombing it}, the activities shall be planned and
documented. The field office manager shall approve all standby and
decommissioning plans before implementation.

Reporting and Analysis of Occurrences. Policies and procedures for

reporting and analysis of occurrences shall be in accordance with DOE
5484.1 and DOE 5484.2,

Emergency Planning. Emergency planning shall be in accordance with

DOE 5500.2.
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7.

Recordkeeping. Records shall be maintained in accordance with the

requirements of DOE 1324.2, RECORDS DISPOSITION.

Tenant-Landlord Safety Responsibilities. When reactor projects are

Tocated at sites which are under the direct control of a field office
manager {landlord) other than the field office manager having contractual
responsibility for the reactor project (tenant), the tenant shall be
assigned a parcel of land {the reactor test area) within which he will
confine his activities. Specific authorities, responsibilities, and
Timitations for the tenant and the landlord shall be described in a
written agreement between the two field office managers for each test
area that is established. This agreement shall conform to the following
general provisions:

{1} The reactor test area shall be described in writing.

(2} The tenant shall assume responsibility for the health and safety
of persons and property within the reactor test area and for
keeping the landlord informed regarding the nature of activities
undertaken and the condition of the reactors, including any
reportable occurrences.

{3} The landlord shall have full responsibility for all safety matters

except those within the confines of a reactor test area being operated
by the tenant.

{4} The landlord shall have the right to take whatever action may be

appropriate, including curtailment of operations within a reactor test
area, when in his opinion such operation may jeopardize the health and
safety of persons or property beyond the limits of the reactor test
area.

(8} The landlord may accept responsibility for certain safety aspects

within the tenants' reactor test area, particularly when those
activities utilize landlord personnel or landlord contractor personnel
and equipment.

ORGANIZATIONS HAVING RESPONSIBILITY FOR DEPARTMENT OF ENERGY OWNED REACTORS.

Assignments of responsibility for each Department-owned reactor are Tisted
in Attachment ¥I-1. To facilitate the updating of this information, the
Headquarters organization which has the program responsibility for a reactor
shall notify EP-30 when additions or changes are made in the responsibility
for a reactor or its designation.
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ORGANIZATIONS RESPONSIBLE
FOR DEPARTMENT OF ENERGY
OWNED REACTORS

The table provided on the following pages 1ists all Department of Energy owned
reactors. The key to the abbreviations used in the tables and those reactors
designated as Category A reactors is provided below.

1. FIELD ORGANIZATIONS AND OPERATING CONTRACTORS.

AL -~ Albuguerque Operations Office

ANL - Argonne National Laboratory

BNL - Brookhaven National Laboratory

BNW - Battelle Northwest Laboratory

CH - Chicago Operations Office

CRBRP-PO - Clinch River Breeder Reactor Plant - Project Office
Du Pont - E. I. Du Pont de Nemours and Company

Duquesne - Duguesne Light Company

FG&G - EGEG Idaho, Inc.

GE ~ General Llectric Company

HEDL. - Hanford Engineering Development Laboratory

Id - Idaho Operations Office

LASL ~ Urniversity of California, Los Alamos National Laboratory
LLL - University of California, Lawrence Livermore Laboratory
OR - Oak Ridge Operations Office

ORNL - Oak Ridge National Laboratory

PRNC - Puerto Rico Nuclear Center

RT - Rockwell International

RL - Richland Gperations Office

SAN - San Francisco Operations Office

Sandia - Sandia Laboratories

SR - Savannah River Operations Office

UNI - United Nuclear Industries

WEST -~ Westinghouse Electric Corporation

2. HEADQUARTERS ORGANIZATIONS.

OP-1 - Defense Programs

EP-14 ~ Environmental Safety Engineering Division
ER-10 - Office of Basic Erergy Sciences

ER-30 - Office of Health and Environmental Research
NE-40 - Office of Naval Reactors

NE-530 - Office of Reactor Research and Technology
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3.

DESIGNATED CATEGORY A REACTORS. Department-owned reactors designated as

Category A reactors are as listed below. Designation as a Category A reactor
is generally based on power level (e.g., 20 MW steady state), potential
fission product inventory, and experimental capability. Al1 other DOE-owned
reactors {not including Naval Reactors) are designated Category B.

ATR - Advanced Test Reactor

C - € Production Reactor

EBR-IT - Experimental Breeder Reactor II
ETR - Engineering Test Reactor
FFTF - Fast Flux Test Facility
HFBR - High Flux Beam Reactor
HFIR - High Flux Isotope Reactor
K - K Production Reactor

LOFT - Loss of Fluid Test

N - N Production Reactor

ORR - Oak Ridge Research Reactor
P - P Production Reactor

PBF - Power Burst Facility



REACTORS
Responsible Headquarters
Field Program Operating Current
Name Designation Organization Responsibility Contractor Status
Annular Core ACRR AL DP-1 Sandia Operable
Kinetic Intense KINGLET AL DP-1 LASL In Standby
Neutron Generator
Critical Assembly
Pajarito: Los Big Ten AL DP-1 LASL Operable
Alamos Critical
Assembly Facility Coment AL pP-1 LASL Operable
rlattop AL pP-1 LASL Operable
Godiva IV AL DP-1 LASL Operable
Honeycomb AL Dp-1 LASL Operable
Jezebel AL DP-1 LASL Operable
Parka AL bP-1 LASL Operable
Mars (Plasma Core AL bDP-1 LASL Operable
Assembly)
Skua AL bP-1 LASL Operable
Yenus AL DP-1 LASL Operable
Omega West Reactor OWR AL DpP-1 LASL Operable
SUPQ AL DP-1 LASL Shutdown
(No fuel)
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REACTORS
Responsible Headquarters
Field Program Operating Current

Name Designation Organization Responsibility Contractor Status
Rocky Flats Nuclear  RFP-NSF: AL DP-1 RI Operable
Safety Facility Horizontal Spiit
(Critical Table
Facility)

RFP-NSF: AL DP-1 RI Operable

Vertical Split:

Table

RFP-NSF: AL bp-1 RI Operable

Solution System

RFT-NSF: AL DpP-1 RI Operable

Tank Reservoir
Sandia Pulsed SPR II AL bpP-1 SANDIA Operable
Reactor II
Sandia Pulsed SPR III AL DP-1 SANDIA Operable
Reactor [II
Argonne Fast AFSR CH NE-530 ANL Operable
Source Reactor
Argonne Thermal ATSR CH NE-530 ANL Operable
Source Reactor
Biological Research  JANUS CH ER-1 ANL Operable
Reactor
Chicago Pile No. 5 cp-5 CH ER-10 ANL Shutdown

+ abed
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REACTORS
Responsible Headquarters
Field Program Operating Current
Name Designation Organization Responsibility Contractor Status
txperimental EBR II CH NE-530 ANL Operable
Breeder Reactor II
Transient Reactor TREAT CH NE-530 ANL Operable
Test
Neutron Radjoograph  NRAD CH NE-530 ANL Operable
Facility
Zero Power IPR-6 CH NE-530 ANL Operable
Reactor-6
Zero Power ZPR-9 CH NE-530 ANL Operable
Reactor-9
Zero Power ZPPR CH NE-530 ANL Operable
Plutonium Reactor
Brookhaven Medical BMRRITI CH ER-30 BNL Operable
Research Reactor
High Flux Beam HFBR CH ER-10 BNL Operable
Reactor
Clinch River Breeder CRBRP CRBRP-PQ NE-530 PMC Operable
Reactor Plant
Advanced Reactivity  ARMF I 1D NE-530 EG&G Operable

Measurement
Facility (Critical
Facility)

g-£1-4
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REACTORS
Responsible Headgquarters

Field Program Operating Current
Name Designation Organization Responsibility Contractor Status
Advanced Test ATR ID NE-530 EGEG Operable
Reactor
Advanced Test ATRC 10 NE-530 EG&G Operable
Reactor Critical
Facility
Coupled Fast CFRMF ID NE-530 EG&G Operable
Reactor Measurement
Facility (Critical
Faciity)
Engineering Test ETR ID NE-530 EG&G Operable
Reactor
Engineering Test ETRC ID NE-530 EG&G Operable
Reactor Critical
Facility
Loss of Fluid Test LOFT 1D EP-14 EG&G Operable
Power Burst PBF 1D EP-14 £G&G Operable
Faciiity
Critical Facitities  BETTIS NE-40 NE-40 WEST In Standby
{1 cell}
%ritica; Facilities BETTIS NE-40 NE-40 WEST Operable
1 cell

n abeg
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REACTORS

Responsible Headquarters

Field Program Operating Current
Name Designation Organization Responsibility Contractor Status
Critical Facilities KAPL NE-40 NE-40 GE Operable
(1 cell)
Critical Facilities  KAPL NE-40 NE-40 GE In Standby
{2 cells)
Destroyer Reactor DIG NE-40 NE~40 GE Operable
Prototype
Large Ship Reactor AlW NE-40 NE-40 WEST Operable
Prototype
{2 reactors)
Modifications and MARF NE-40 NE-40 GE Operable
Additions to
Reactor Facilities
Hatural Circulation  S5G NE-40 NE-40 WEST Operable
West Plant
SIW Facility S1W NE-40 NE-40 WEST Operable
Shippingport SHIPPINGPORT NE-40 NE-40 Duquesne Operable
Atomic Power
Station
Small Submarine S1C NE-40 NE-40 GE Operable

Reactor Prototype

18-£1-8
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REACTORS
Responsibie headquarters
rield Program Operating Current
Name Designation Organization Responsibiiity Contractor Status
Submarine Advanced S3G NE-40 NE-40 GE Operable
Reactor Prototype
Thermal Reactcr TTR-1 NE-40 NE-40 GE Operable
Ho. 1
Trident Reactor S8G NE-4Q NE-40 GE Operable
Prototype
Bulk Shielding BSR OR ER-10 ORNL Operable
Reactor
High Flux HFIR ox ER-10 ORNL Operable
Isotope Reactor
Health Physics HPRR OR ER-30 ORNL Operable
Research Reactor
Ozxk Ridge Critical GR~CEF: OR ER-10 ORNL Operable
Experiments Faciiity Ceii "W"
Oak Ridge Research 0RR OR ER-10 ORNL Operable
Reactor
Pocl Critical PCA OR ER-10 ORNL Operable
Assembly
Tower Shielding TSR-T1 OR NE-530 ORNL Operable

Reactor 11
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REACTORS

Rasponsible Headquarters
Field Program Operating Current

Name Designation Organization Responsibility Contractor Status
Puerto Rico PRNC-1.-77 OR ER-30 PRNC Shutdown
Nuclear Centar pe
L-77
B Production B RL DP-1 UNI Shutdown
Reactor
€ Prcduction Reactor ¢ RL pP-1 UNI Shutdown
Fast Fiux Test FETF FFTFPO NE-530 HEDL Under
Facility Construction
Neutron Radiography  NRF FFTFPO NE-530 HEDL Operable
Facility
K East Production KE RL DP-1 UNI In Standby
Reactor
K West Production KW RL pDP-1 UNI In Standby
Reacter
N Production N RL DP-1 UNI Operable

Reactor

18-€1-8
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REACTORS
Responsible Headgquarters
Field Program Operating Current

Name Designation Organization Responsibility Contractor Status
Pacific Northwest PNL-CML: Split RL NE-530 BHW Operable
Lab - Critical Table
Mass Lab

PNL-CML: RL NE-530 BNW Operable

Plutonium Solution

System
Pacific Northwest PNL-PRCF AL NE-530 BNW Shutdown
Lab Plutonium Recycle
Critical Facility
Livermore Pool} LPTR SAN DP-1 LLL Shutdown
Type Reactor
Nuclear Effects SUPER KUKLA SAN oP-1 LLL In Standby
Reactor
C Production Reactor C SR Dp-1 Du Pont Operable
K Production Reactor K SR DP-1 Du Pont Operable
L Production Reactor L SR DP-1 Du Pont In Standby
Nuclear Test Gauge NTG SR DP-1 Du Pont Operable
(Subcritical Facility)
P Production Reactor P SR DP-1 Du Pont Operable
Process Development  FDP SR DP-1 Du Pont In Standby

Pile
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