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Foreword

(This Foreword is not a part of American National Standard Dosimetry for Criticality Accidents, N13.3-1969.)

The need and usefulness of criticality accident dosimetry have been demonstrated by the cases
of serious radiation exposure from criticality accidents which have occurred during the processing
and handling of fissionable materials. This standard provides criteria for obtaining criticality
accident dosimetry information useful in planning the handling of seriously exposed persons.

Suggestions for improvement gained in the use of this standard will be welcome. They should be
sent to the American National Standards Institute, 1430 Broadway, New York, N.Y. 10018.

The Standards Committee on Radiation Protection, N13, which reviewed and approved this
standard, had the following personnel at the time of approval:

J. W. Healy, Chairman G. Edwin Brown, Jr, Secretary

Organization Represented

American Chemical Society

American Conference of Governmental Industrial Hygienists

American Health Physics Society
American Industrial Hygiene Association
American Insurance Association
American Mutual Insurance Alliance
American Nuclear Society

American Public Health Association

American Society for Testing and Materials
American Society of Mechanical Engineers
Association of State & Territorial Health Officers
Atomic Industrial Forum

Electric Light & Power Group

Industrial Medical Association
Institute of Nuclear Materials Management

International Association of Governmental Labor Officials

International Brotherhood of Electrical Workers
Manufacturing Chemists Association, Inc

National Bureau of Standards

National Safety Council

Underwriters' Laboratories, Inc

Uranium Operators Association

U. S. Atomic Energy Commission

U. S Department of Labor, Bureau of Labor Standards
U S. Public Health Service

Individual Members

Name of Representative

Ira B. Whitney

D. E. Van Farowe

J. J. Cherubin

Wilbur Speicher

Harry W. Rapp, Jr
William J. Uber

James E. McLaughlin
Simon Kinsman
Gerald S. Parker (Alt)
L. B. Gardner

J. A. Dwyer (Alt)

H. J. Larson

G. D. Carlyle Thompson
G. Edwin Brown, Jr
Marvin Sullivan
Gordon A. Olson (Alt)
Thomas Ray

Ken Okolowitz

Robert O. Budd (Alt)
Morris Kleinfeld
Robert Swencicki (Alt)
Edward J. Legan

P. W. McDaniel

Mont G. Mason (Alt)
Robert Loevinger
Thomas P. Loftus (Alt)
Hugh F. Henry

Julian B. Olishifski (Alt)
Leonard H. Horn
Harlan Bratvold (Alt)
L. W. Swent

J. L. Robison (Alt)
Edward J. Vallario
Walter Cool (Alt)

John P. O’Neill

C. Walker Daubenspeck (Alt)

John Villforth
Ronald Bales (Alt)
Merril Eisenbud
Donald Fleckenstein
John W. Healy
Duncan A. Holaday
Remus G. McAllister



The Subcommittee N13-8 on Criticality Accident Dosimetry, which had the responsibility for
developing this standard, consisted of the following personnel:

James E. McLaughlin, Chairman

John A. Auxier Jack D McLenden
Dale E. Hankins David R smith
John E Hoy CarlM Unruh

Edward J. Vallario



Contents

SECTION

Introduction

Scope

Definitions

Basic Requirements
System Performance
Use Factors

Revision of American National Standards Referred to in This Document

® N> oA W e

References to the Text

Appendixes
Appendix A Dosimetry Problems and Capabilities
Al. Introduction
A2. Dosimetry Errors
A3. Estimating Neutron Absorbed Dose in Tests
A4. Dose Equivalent
A5. Some Dosimetry Systems
A5.1 General
A5.2 Threshold Detector Unit
A5.3 Pocket Dosimeter for Criticality Accidents
A5.4 Moderated Neutron Dosimeter
A5.5 Dosimetry from Hair and Blood Activation
A6. References to the Text of Appendix A

Appendix B Operational Considerations
B1. Introduction
B2. Factors for Consideration
B2.1 General
B2.2 Common Factors
B2.3 Personnel Dosimeters
B2.4 Fixed-Station Dosimeters

PAGE

O W YW 00w 00 3 =N =






American National Standard
Dosimetry for
Criticality Accidents

1. Introduction

Guidance to the prevention of criticality
accidents in the handling, storing, processing,
and transporting of fissionable materials is
presented in American National Standard
Nuclear Criticality Safety Standard for Oper-
ations with Fissionable Materials Outside Re-
actors, N16.1-1969, Revision of N6.1-1964. In
most operations with fissionable materials the
risk of inadvertent criticality is very low;
however, this risk cannot be eliminated. It is
important to provide a means of measuring
the radiation dose of persons who may have
been seriously exposed in such an accident.

2. Scope

This standard is applicable to operations
with fissionable materials in which accidental
criticality may occur and cause the exposure
of personnel to acute, external, and pene-
trating radiation doses exceeding the max-
imum doses recommended for normal practice
[1,2].} The dosimetry systems covered by this
standard are those capable of providing dose
information down to about 10 rad.

The standard provides criteria for a system
capable of measuring the doses received by
personnel involved in a criticality accident.
Systems using physical detectors, biological
samples, or combinations may conform to this
standard. The dose information is intended
to:

(1) Assist the management of exposed indi-
viduals.

(2) Provide a basis for correlating man’s
radiation dose to his biological response.

'Numbers in brackets refer to corresponding numbers
in Section 8, References to the Text.

(3) Contribute to the maintenance of in-
tegrated exposure records [1].

This standard specifies dosimetric capabil-
ity and performance in rads. The quality
factor for the conversion of absorbed dose
from neutrons (rad) to dose equivalent (rem)
for criticality accident is assumed to be be-
tween one and two [2, 3}.

Adherence to this standard does not provide
criticality accident planning, except in the
area of criticality accident dosimetry. Admin-
istrative actions considered to be management
prerogatives, or the medical use of dosimetry
data, are beyond the scope of this standard.
Details of criticality accident evacuation
alarms, emergency plans, design and descrip-
tion of specific instrumentation, personnel
screening and accountability following an ac-
cident, personnel decontamination, and post-
accident diagnostics are also not within the
scope of this standard; however, these im-
portant planning areas are identified to aid
management in accomplishing overall acci-
dent planning.

3. Definitions

In this standard the following definitions
shall apply:

absorbed dose. The energy imparted to matter
in a volume element by ionizing radiation
divided by the mass of irradiated material in
that volume element. The special unit of
absorbed dose is the rad [4].

dose equivalent. The product of absorbed dose.
quality factor, absorbed dose distribution fac-
tor, and other modifying factors necessary to
express on a common scale, for all ionizing
radiations, the irradiation incurred by ex-
posed persons. The special unit of dose



