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MANUAL TRANSMITTAL AND REVISION RECEIPT FORM

MANUAL NO. DATE MANUAL TYPE RSO -

RADIOGRAPHY QPERATIONS MANUAL

MANUAL HOLDER

“MANUAL CHANGES”

REMOVE AND DISPOSE OF THE FOLLOWING:

INSERT THE FOLLOWING REVISIONS:

"EECEIPT OF MANUAL TRANSMITTAL OR REVISION STATEMENT”

THE REVISION¢ LISTED IN ITEM "2" HAVE BEEN INSERTED IN MANUAL NO

ASSIGNED TO ME, AND THE SUPERSEDED REVISIONS LISTED IN ITEM e S

HRAVE BEEN REMOVED AND DESTROYED.

SIGNED BY NAII RADIOGRAPHER OR ASST.

COMPANY , TITLE DATE __

SIGN AND RETURN TO N.A.I.I,'S TECHNICAL DIRECTOR
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"POLICY STATEMENT”

RADIATION SAFETY PROGRAM

The procedures and regulations contained herein, are
required to provide a uniform and adequate Radiation
safety Program for use of radiation emitting devices
used by NORTH AMERICAN INSPECTION, INC.

The Technical Director and/or Radiation Safety Officer
(R.S.0.) has the complete authority in implementing
the requirements and procedures contained in this program.

Failure of an employee to comply with the procedures
and/or regulations set forth herein, shall be just
cause for termination from NORTH AMERICAN INSPECTION,
INC.

NORTH AMERICAN INSPECTION, INC.

s 7

Robert K. Shumway,
President

RKS: ib
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“DEFINITIONS"
ACTIVATION. covsesesses srsssnsasEe PR The process by which neutrons

bombard stable atoms to make
them radioactive.

AGREEMENT STATE. ccsscsscsvcssscssessne A State which has accepted
regulatory authority over
byproduct material from the
U.S:N.R.C.

ALPHA PARTICLE. coveosonssrosnseassacnsses A positively charged particle
emitted by certain radio-
active materials. It is
made up of two (2) neutrons
and two (2) protons, hence it
is identical to the nucleus
of a helium atom.

AR . sssssdssnnonsssssonvebornesnoess A particle of matter indivi-
sible by chemical means. It
is the fundamental building
block of chemical elements.

ATOMIC NUMBER...... e ST G PRI S . .Denotes the number of protons
: in the nucleus, the number
of positive charges in the
nucleus, and the number of
orbiting electrons.

AUTHORIZED PERSONNEL..:cocecscsccsnons As used in this part - means
personnel qualified as Radio-
graphers and Radiographer
Assistants in accordance
with USNRC - 10-CFR - Part 34
or applicable licensed state
regulations.

BACREBCATTER ccscosssnsospsasnssssoshsss Radiation scattered from the
floor, walls, equipment, and
other items in the area of a
radiation source.
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DEFINITIONS: (continued)

COMPTON SCATTERING (continued)..

CONTAMINATION. c covovenesns

CURIE..vceoceee . cresevssses

DECAY..co.. oo . e

DOSE RATE.

DOSIMETER..

.photon is scattered at an
angle to the original photon
path.

.The presence of unwanted
radioactive matter, or the
"soiling" of objects or
materials with "radioactive
aire".

.The basic unit used to des-
cribe the intensity of radio-
activity in a sample of
material. One (1) curie
equals 37 billion disinte-
grations per second, or
approximately the radio-
activity of one (1) gram of
Radium.

.The spontaneous radioactive
trarsformation of one (1)
nuclide into a different
energy state of the same
nuclide. Every decay process
has a definite half-life.
(see half-life)

The removal of radioactive
contaminants from surface,
as by cleaning and washing
with chemicals.

.The amount of ionizing radia=-
tion energy absorbed per unit
mass of irradiated material
at a specific location; such
as, a part of the human body.
Measured in rems and rads.

The radiation dose delivered
per unit time and measured,
for instance, in rems per
hour. (see dose)

A device that measures radi-
ation dose. It contains an
ionization chamber.
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DEFINITIONS: (continued)

BETA PARTICLE (BETA RAY) ce.:sss.......An elementary particle emitted
from a nucleus during radio-
active decay. It has a single
electrical charge and a mass
equal to 1/1840 that of a
proton. Beta particles are
easily stopped by a thin
sheet of metal. A negatively
charged beta particle 1is
physically identical to the
electron. If the beta part-
icle is positively charged,
it is called a positron. Beta
radiation may cause skin burns
and beta emitters are harmful

if inhaled or ingested.

In atomic energy law, any
radioactive material (except
source or fissionable materia
obtained in the process of
producing or using source oOr
fissionable material. Incl-
udes fission products and many
other radioisotopes produced
in nuclear reactors.

BY-PRODUCT MATERIAL..:ccoessocan cos s

CALIBRATION: s scscesnssenssssssossnsssons As used in this part - means
to check the accuracy of
radiation measuring instru-
ments against a known standard

and correct as required.

CESIUM=137.ccccccssccnes oI5 A Ty WL e ..A radioisotope of the element
Cesium.

COBALT=60.ccccscssce dssEunebes vessss.0+A radioisotope of the element
Cobalt.

COLLIBATOR, « s vossssnssrsnsssnmennsose .A beam shaping device which
utilizes shielding material
to restrict the direction

in which radiation is emitted.

COMPTON SCATTERING...:ec0esesessss00s.A process in which a photon
transfers a portion of 1its
energy to an orbital electron
is matter and a lower energy
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DEFINITIONS: (continued)

DOSIMETER CHARGER. .2 .cssccssesss0e0s0+A device used to charge a
dosimeter.

ELECTROMAGNETIC RADIATION...... - .Radiation consisting of
electric and magnetic waves
that travel at the speed of
light. e.g. light, radio
waves, gamma-rays, X-rays.

All can be transmitted through
a vacuum,

GEIGER COUNTER:cscsosnnesse cess.0sesssA radiation detection and
measuring instrument. It
contains a gas-filled he
which dizcharges elect
cally when ionizing radia L0
passes through it. Dis-
charges are counted to mea-
sure the radiations intensity

GENETIC EFFECTS OF RADIATION....... ...Effects that produce changes
in those cells of organisms
which give rise to egg or
sperm cells and therefore
affect offspring of the
exposed individuals.

GOVERNMENT AGENCY..c.coceessessssssss.Means any executive depart-
ment, commission, independent
establishment, corporation,
wholly or partly owned by the
United States of America,
which is an instrumentality
of the United States, or any
board, bureau, division,
service, office, officer,
authority, administration,
or other establishment in
the executive branch of the
Government.

HALP=LIFPE.:ssneebonw & S, Sl e .The time in which half the
atoms in a radioactive subs-
tance disintegrate. Half-
lifes vary from millionths o
a second to billions of years$
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DEFINITIONS: (continued)

HALF-LIFE - BIOLOGICAL......

HALF-VALUE LAYER..

HIGH RADIATION AREA..

ELECTRON......

ELEMENT. ..

EMERGENCY FROCEDURE

ENCAPSULATION

NORTH AMERICAN INSPECTION,

P.O., BOX 88
STATION, PA,

INC. Page 5

Rev. 0 (1-84)

18059

The time required for a bio-
logical system, such as a
man or an animal, to elimin-
ate by natural processes,
half the amount of a sub-
stance which has entered it.

Is that thickness of material
required to absorb one-half
of the impinging radiation.

Means any area, accessible to
personnel, in which there
exists radiation originating
in whole or in part within
licensed material at such
levels that a major portion
of the body could receive in
any one (1) hour a dose in
excess of 100 millirem.

.An elementary particle with

a unit negative electrical
charge and a mass 1/1840 that
of the proton. Electrons
surround the atoms positively
charged nucleus and determine
the atoms chemical properties.

One of the 104 known chemical
substances that cannot be
divided into simpler subs-
tances by chemical means.
e.g. hydrogen, lead uranium.

Procedure to be followed by
radiographers and radio-
grapher assistants in the
event of an accident, equip-
ment malfunction or uncon-
trolled conditions existing
while engaging in radio-
graphic activities.

The process of sealing radio-
active materials to prevent
contamination.
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DEFINITIONS: (continued)

EXPOSURE..... .o .Radiation intensity multiplied
bv time.

FILM BADGE A package of photographic
film worn like a badge by
workers in the nuclear indu-
stry to measure exposure to
ionizing radiation. The
absorbed dose can be calcu-
lated by the degree of film
darkening caused by the
irradiation.

GAMMA-RAYS..... High energy short wavelength
electromagnetic radiation
emitted by a nucleus. Ener-
gies of gamma-rays are usu-
ally between 0.010 and 10 MEV
Xx-rays also occur in this
energy range, but are not
of nuclear origin. Gamma=
radiation usually accompanies
alpha and beta emissions
and always accompanies fission
Gamma-rays are very pene-
trating and are best atten-
uated by dense materials
like lead and depleted uranium

HOT CELLS A heavily shielded enclosure
in which radioactive materials
can be handled remotely thro-
ugh the use of manipulators
and viewed through shielded
windows so that there is no
danger to personnel.

INDUCED RADIOACTIVITY Radioactivity that is created
by bombarding a substance
with neutrons in a reactor or
with charged particles pro-
duced by particle accelerators

INVERSE SQUARE LAW (at a distance from a point
source) The intensity of
radiation received varies
as the inverse square of the
distance of the source.
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ION:ceossoe

IONIZATION

IONIZATION CHAMBER

IONIZING RADIATION......

IRIDIUM 192

ISOTOPE

LEAK TEST..

Page 7

» 18059 Rev. 0 (1-84)

.An atom or molecule that has
lost or gained one or more
electrons. By such "ioni-
zation" it becomes electri-
cally charged.

The process of adding elec~-
trons to, or knocking elec-
trons from, atoms or molecules
thereby creating ions. High
temperatures, electrical
discharges, and nuclear radia-
tion can cause ionization.

An instrument that detects
and measures ionizing radia-
tion by observing the
electrical current created
when radiation ionizes gas
in the chamber, making it a
conductor of electricity.

Any radiation that directly

or indirectly displaces
electrons from the orbital
shell of atoms. e.g. alpha,
beta, gamma-~radiation.

A radioisotope of the element
Iridium.

Atoms with the same atomic
number (same chemical element)
but different atomic weights.
An equivalent statement is
that the nuclei have the same
number of protons but differ-
ent numbers of neutrons. Thus
6€12, 6C13, and 614 are iso-
topes of the element carbon,
the subscripts denoting their
common atomic numbers, the
superscripts denoting the
varying atomic weights.

A test on sealed sources to
assure that radioactive
material is not being released
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DEFINITIONS: (continued)

LICENSED MATERIAL. . ccveceesscsccscncsscs

MASS NUMBER. .:ccssescsssoscnse

MAXIMUM PERMISSIBLE DOSE (MPD)

MEV:sssvesssncsssnssssssvensns

MILLIcssosssssssssvprsseanavesn

NEUTRON. csoccocsscsscsssnsssssnss

NONDESTRUCTIVE TESTING. :eseveesooes

NUCLEAR REACTOR. ¢ ccsvvescssscnnsses

P

NORTH AMERICAN INSPECTION,

PA.

INC.

Page 8

18059

Rev. 0 (1-84)

.Source material, special nuc-
lear material, or byproduct
material received, possessed,
used, or transferred under a
general or special license

issued by the Nuclear Regula-
tory Commission.

.The sum of the neutrons and
protons in a nucleus. The
mass number of Uranium 235
is 235. It is the nearest
whole number to the atoms
actual atomic weight.

.That dose of ionizing radia-
tion which competent auth-
orities have established as
the maximum that can be
absorbed without undue risk
to human health. 5 (N-18)
.Million electron volts.

.A prefix that divides a basic
unit by one thousand.

.An uncharged elementary
particle with a mass nearly
equal to that of the proton.
The isolated neutron is
unstable and decays with a
half-life of about 13 minutes
into an electron, proton, and
neutrino. Neutrons sustain
the fission chain reaction
in a nuclear reactor.

detect internal
defects in
using techniques

do not damage or destroy
items being tested.

.Testing to
and concealed
materials
that
the

.A device by means of which
fission chain reaction can
be initiated, maintained,

controlled. [ts essential

a

and
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DEFINITIONS: (continued)

NUCLEAR REACTOR (continued) ...cecceeces .component is a core with a
fissionalbe fuel. It usually
has a moderator, a reflector,
shielding, and control mechan-

isms.

NUCLBUS ccsosvscnosssssnsnsss semess ..++.++.The small, positively charged
core of an atom. It is only
about 1/10,000 the diameter
of the atom but contains
nearly all the mass. Except

for ordinary hydrogen, all

nuclei contain both protons
and neutrons.

OCCUPATIONAL DOSE. ¢« s sesssessee sesesese . .Includes exposure of an
individual to radiation (1)
in a Restricted Area; or
(2) in the course of employ-
ment in which the individuals
duties involved exposure to
radiation; provided that
"Occupational Dose" shall not
be deemed to include any
exposure of an individual to
radiation for the purpose of
medical diagnosis or medical

therapy of such individual.

OPERATING PROCEDURE(S) v vevvsevennnscssns As used in this part =
instructions to be "STRICTLY"

followed for radiographic
activities.

PERBOM. s cs s s snssasrossonnsnssoes LR e, Means (1) any individual,
corporation, partnership,
firm, association, trust,
estate, government agency
other than the commission,
and state, any foreign
government or nation or any
political subdivision of any
such government or nations, Or
other entity; and (2) any
legal successor, representa-
tive, agent, or agency of the

foregoing.
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DEFINITIONS: (continued)
PERSONNEL MONITORING EQUIPMENT...... ....Means device designed to be

worn or carried by an indiv-
idual for the purpose of
measuring the dose received.
e.g. f£film badges, pocket
chambers, pocket dosimeters,
film rings, etc.
PHOTOELECTRIC EFFECT .ccssseeeesesssssssA process by which electro-
magnetic radiation imparts
energy to matter.

PHOTON :cvssvionbinsssbsssntssssvsseanen ..A discrete quantity of electro
magnetic energy. Photrons
have momentum but no mass oOr
electrical charge.

PROJECTOR s sscssssvosssssssnnssnve ..s++.A8 used in this part - a
radiographic exposure device
containing a licensed radio=-
active isotope for industrial
radiography applications.

PROTON..cscces “osewe PR SR U L T SR An elementary particle with a
single positive electrical
charge and a mass approxi-
mately 1840 times that of the
electron., The atomic number
of an atom is equal to the
number of protons in its
nucleus.

PR P o SR A A R O Radiation absorbed dose. The
basic unit of absorbed dose
of ionizing radiation. One
rad 1is equal to the absorp-
tion of 100 ergs of radiation
energy per gram of matter.

RADIATION, sovesovesvsvssscssssassssssnsd ...The propagation of energy
through matter of space 1in
the form of waves. In atomic
physics the term has been
extended to include fast-
moving particles. (alpha and
beta rays, free neutrons, etc
Gamma-rays and x-rays, of
particular interest in atrmic
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DEFINITIONS: (continued)

RADIATION (continued). ....physics, are electromagnetic
radiation in which energy is
propagated in packets called
photons.

RADIATION AREA. ... cvse . ....Means any area, accessible to
personnel, in which there
exists radiation, originating
in whole or in part within
licensed material, at such
levels that a major portion
of the body could receive in
any one (1) hour a dose in
excess of five (5) millirem,
or in any five (5) consecutive
days, a dose in excess of one
hundred (100) millirems.

RADIATION SAFETY OFFICER (R.S.0.).......An individual engaged in the
practices of providing radia-
tion protection. He is the
representative appointed by
the licensee for liaison with
the Nuclear Regulatory Com=
mission.

RADIATION SAFETY ...The process of using an irstr-
ument (survey meter) to m. i~
sure the presence of ionizing
radiation.

RADIATION SURVEY METER. ..cccvuvvenves ..++An instrument that instantly
measures radiation rate or
intensity. Used for moni-
toring Radiation Area.

RADIOACTIVE. . Atoms which are energetically
unstable and decay to a
stable condition by emitting
radiation are said to be
radioactive.

RADIOGRAPHER. ....Means any individual who per-
forms or who, in attendance
at the site where the sealed
source or sources are being
used, personally supervises
radiographic operations and
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DEFINITIONS: (continued)

RADIOGRAPHER (continued)....eseese+:+...Who is responsible to the
licensee for assuring compli-
ance with the requirements

of these regulations and the
conditions of the license.

RADIOGRAPHER'S ASSISTANT....+es0042+.+.+.Means any individual who,
under the personal supervision
of a radiographer, uses radio-
graphic exposure devices,
sealed sources or related
handling tools, or survey

instruments in radiography.

RADIOGRAPHIC EXPOSURE DEVICE............Means any instrument contain-
ing a sealed source fastened
or contained therein, in
which the sealed source oOr
shielding thereof may be
moved, or otherwise changed,
from a shielded to unshielded
position for purposes of
making a radiograghic exposure.
This may also refer to mach-
ines which produce ionizing
radiation.

RADIOGRAPHY ¢ c s s essssssessossssssssessssMeans the examination of the
structure of materials by
nondectructive methods util-
izing sealed sources of by-
product material and other

sources of ionizing radiation.

RADIOISOTOPE . s cevssosssssassssnssnssssssAN unstable isotope of an
element that decays or disin=-
tegrates spontaneously,
emitting radiation. More
than 1300 natural and arti-
ficial radioisotopes have

been identified.

REDUCTION FACTOR. :cssooss 0 tissessssssssbDose rate without a shield
divided by the dose rate wit

a shield interposed between
source and a point at which
radiation is measured.
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DEFINITIONS: (continued)

REGISTRATION STATES..:cces ....States that "do not" have
jurisdictional licensing
control of radioactive mat-
erial but are governed by the
U.S.N.R.C. regulatory require-
ments. However, these states
require that radiation pro-
ducing devices used within
their state be registered.

RELATIVE BIOLOGICAL EFFECTIVENESS -

(PBE)isssnssvnessnsessovasnse The relative effectiveness of
a given kind of ionizing
radiation in producing a
biological response as com=-
pared with 250,000 electron
volt gamma-rays.

REM. .ocessscssssacvscsssosnsce ..+s..ROentgen equivalent man. A
unit of absorbed radiation
dose in biological matter.

It is equal to the absorbed
dose in rads multiplied by

the relative biological
effectiveness of the radiation

RESTRICTED AREA... Means any area to which access
is controlled by the licensee.

ROENTGEN. .... A unit of exposure dose of
ionizing radiation. It is
that amount of gamma or x-rays
required to produce ions
carrying one (1) electro-
static unit of electrical
charge in one (1) cubic
centimeter of dry air under
standard conditions.

SCATTERING A process that changes a
particles or photons tra-
jectory. Scattering is
caused by collisions with
atoms, nuclei, and other
particles. If the scattered
particles energy is unchanged
by the collision, elastic
scattering prevails; if there
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DEFINITIONS: (continued)

SCATTERING (continued)

SEALED SOURCE....scs00

SHIELD:. sssscoscvcsscnnss

SOURCE. s sssssscssscsons

SOURCE PIPE POSITIONER.

STABLE ISOTOPE...sces.

STORAGE CONTAINER......

BURVEY s s s cascsssvenvense

NORTH AMERICAN INSPECTION,

e8

PA,

INC.

18059

.is a change in energy, the
process is called inelastic
scattering.

.Means any by-product material
that is encased in a capsule
designed to prevent leakage
or escape of the by-product
material.

A layer or mass of material
used to reduce the passage
of ionizing radiation.

A radioactive material pack-
aged so as to produce radia-
tion for experimental or
industrial use. In this
manual, the term "source"
also refers to the "target"
of an x-ray tube.

A source positioning device
for making single wall expo-

sures on piping by means of

a radiographic access hole

or opening.

does not under-
decay.

A nuclide that
go radioactive

Means a device in which sealed
sources are transported or
stored.

Means an evaluation of the
radiation hazards incident
to the production, use,
release, disposal, or presence
of radioactive materials or
other sources of radiation
under a specific set of
conditions. When appropriate,
such evaluation includes a
physical survey the loca-
tion of materials and equip-
ment, and measurements of

vel f radiation.

l\f




s e o NORTH AMERICAN INSPECTION, INC, T
P.0. BOX 88
’ LAURYS STATION, PA, 18059 Rev. 0 (1-84)

DEFINITIONS: (continued)

SURVEY METER. .A portable instrument which
measures dose rate of expo-
sure or radiation intensity.

UNRESTRICTED AREA
entry is not controlled by
the licensee, and any area
used for residential quarters.

United States Nuclear Regula-
tory Commission.

WASTE, RADIOACTIVE. .cccccosesovcassanasas Equipment and materials (from
nuclear operations) which are
radiocactive and for which
there is no further use.

Penetrating electromagnetic
radiation emitted when the
inner orbital electrons of
an atom are excited and
release energy. Thus, the
radiation is not nuclear in
origin and is generated in
practice by bombarding a
metallic target with high-
speed electrons.
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PART 19 » NCTICES. INSTRUCTIONS, AND REPORTS TO WORKERS; INSPECTIONS
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UNITED STATES NUCLEAR REGULATORY COMMISSION
RULES and REGULATIONS

TITLE 10, CHAPTER 1, CODE OF FEDERAL REGULATIONS —ENERGY

i

PART
20

PART 20—STANDARDS FOR
PROTECTION AGAINST RADIATION

Gevznatl Provisions

Praaissierr Doses, Levers avp
CoNcENTRATIONS

20.101 Radiation dose standards for indi-
viduals In restricted aress.

20.102 Determination of prior dose.

20.103 Exposure of individuals to concen-
trations of radioactive materials in air (n
restricted areas.

20.104 Exposure of minors.

20.105 Permissible levels of radiation in un-

restricted areas.
20,106 Radioactivity in effluents to unres-
tricted

areas
20.107 Medical diagnosis and therapy.
20.108 Orders requiring furnishing of
assay services.

PRECAUTIONARY PROCEDURES

X Surveys

20.202 Personnel monitoring.

20.203 Caution signs, labels, signals and
controls.

20.204 Same: exceplions.

20.208 Procedures for picking up, receiving,
and opening packages.

20.208 Instruction of personnel.

20.207 Storage and control of licensed ma-
terials th unrestricted areas.

WasTe DisrosaL

20.301 General requirement.

20302 Method for obtaining approval of
proposed disposal procedures

20.303 Disposal by releass (nto sanitary
sewerage systems.

20.305 Treatment or disposal by inciner

ation.
20308 Disposal of specific wastes.
20.311 Transfer lor disposal and manifests,

Reconps, REForts, anp NOTIFICATION
20401 Records of surveys, radistion monl

toring, and disposal
20402 Reports of theft or loss of licensed
material.

Sec.

20,403 Notifications of (ncidents.

20 404 [(Reserved)

20 408 Reporws of overexposures and exces
sive levels and concentrations.

20 408 (Reserved)

20 407 Personnel monitoring reports

20408 Reporis of personnel monitoring on
termination of employment or work

20,409 Notificatiuns and reports Lo individ-
s

EXCEPTIONS AND ADDITIONAL REQUIREMEYTS

20501 Applications for exemptions.
20 502 Additvional requirements.

4 FR %2

~—40 FR 58847 —

=

jtiOns in this part

ENFoRCENENT
20601 Violations

ArrExDIX A—[Reserved)

ArreNDiX B CONCENTRATIONS IN AIR AND
WaTER ABOVE NATURAL BACKGROUND

Arrexoix C

Arrenpix D—Uwnites Startes Nvcizar Recv-
LATORY COMMISSION, INSPECTION AND EN-
roRciMENT REciovat Orrices

Autbority: Secs. 53, 63 63, #1, 100, 104, 101,
88 Stat $00, 932, G35, 908, T7, 44 av
amended, (42 US.C. 2073, 2083, 2088, 2111,
2133, 2134, 2201} seca. 201. as amended, 202,
208, Pub. L. 60-438 88 Sial 1242 1244 1244
Pub. L 94-79. 89 Sl 413 (42 US.C. se41,
5842, 8e0).

For the purposes of sec. 223 68 Stat 654, as
amended, (42 USC 2273), §§ 20101, 20,102,
20.103(a) (b). and (1), 20.104 (a) and (b},
20.108(b), 20.108(s), 20 201, 20 202(s ). 20.208,
20,207, 20.301, 20.503, 20.304 asd 20.305 are
issued under sec. 101D, 68 Stat 44 s
amended, (42 US.C. 2201(b)) and §§ 20102
20.100(e), 20.401-20.407, 20 408(b) and 20400
are lssued under sec. 1810. 68 SisL 950, ae

Energy Act of 1954, as amended, and
lh: Energy
974,

Reorganization Act of

«b) The use of radicactive materiai
or other sources of radiation not li-

censed by the Commission is not xub-i

ject to the regulations {n this part. & means any radioactive material dis-

However, it is the purpose of the regu- @

lations in this part to control the pos- &
session, use, and transfer of licenced
material by any licensee in such a
manner that the total dose to an indi-
vidual (including exposures to licensed
ana unlicensed radioactive material
and to other unlicensed sources of ra-
diation, whether in the possession of
the licensee or any other person, but
not including exposures to radiation
from natural background sources or
medical diagnosis and therapy) does
not exceed the standards of radiation
protection prescribed in the regula-

(¢) In accordance with recommenda-
tions of the Federal Radiation Coun-
cil, approved by the President, persons
engaged in activities under licenses
issued by the Nuctlear Regulatory
Commission pursuant o the Atomie
Energy Aut of 1954, as amended, and
the Energy Reorganization Act of 1974

204

2 35.40,60.61,70 0072
o cluding persons licensed to operate &

g

i
-
o
.
-

STANDARDS FOR PROTECTION AGAINST RADIATION

should, in addition to complying with
the requirements set forth in this
part, make every reasonable effort to
maintain radiation exposures, and re-
leases of radicactive materials in ef-
fluents to unrestricted areas, as low as
is reasonably achievable, The term “as
Jow as is reasonably achievable” means
as low as is reasonably achievable
taking into account the state of tech-
nology. and the economics of improve-
ments in relation to benefits to the
public health and safety, and other so-
cietal and socioeconomic consider-
ations, and in relation to the utiliza-
tion of atomic energy in the public in-
terest.

ﬁ-zo.z Scope.

The regulations in this part apply to
all persons who receive, possess, use,
or transfer material licensed pursuant
to the regulations in Parts 30 through
of this chapter, in-

amended. (42 US.C. 2201(0)) a production or utilization facility pur-
. . “ suant to Part 50 of this chapter and
- NERAL OVISIONS < persons licensed to possess power reac-
$201 Purpose. tor spent fuel in an independent spent
(a) The regulations in this part es O wun“‘onm“pm :
£ tablish standards for protection bbbt b )
® against radiation hazards arising out |
& of activities under licenses issued by
the Nuclear Regulatory Commission
1 and are issued pursuant to the Atomic | §20.3

§20.3 Definitions

(a) As used in this part:

(1) “Act” means the Atomic Energy
Act of 1954 (88 Stat. 919) inciuding

any amendments thereto; N
(2) “Airborne radioactive material

persed In the air in the form of dusts,
fumes, mists, Vapors, or gases;

(3) “Byproduct material” means any
radioactive material (except special
nuclear material) yielded in or made
radioactive by exposure to the radi-
ation incident to the process of pro-
ducing or utilizing special nuclear ma-

terial,

am

(4) “Calendar quarter’” means not

rleu than 12 consecutive weeks nor

more than 14 consecutive weeks. The
first calendar quarter of each year
shall begin in January and subsequent
calendar quarters shall be such that
no day is included in more than one
calendar quarter or omitted from in-
clusion within a calendar quarter. No
licenisee shall change the method ob-
served by him of determining calendar
querters except at the beginning of &
calendar year

May 31, 1983 (reset)




PART 20 s STAI{DARDS FOR PROTECTION AGAINST RADIFION

() “Commission” means the Nuclear
Regulatory Commission or its duly au-
:honud representatives:

=~ (6) "Government agency’ means any
executive department, commission, in-
dependent establishment, corporation.
whoily cr partly cwned by the United
States of America which is an instru-
mentality of the United States, or any
board, bureau, division, service, office.
i officer, authority, administration, or
other establishment in the executive
& branch of the Government;
g (1) “Individual” means any human

(8) “Licensed material means
source material, special nuclear mate-
rial, or by-product material received.
possessed. used. or transferred under a
general or specific license issued by
the Commission pursuant to the regu-
lations in this chapter;

J
:

-

(13) "Radioactive material” includes
any such material whether or not sub-
ject to licensing control by the Com-
mission;

= (14) “Restricted area” means any
area access to which is controlied by
the licensee for purposes of protection
of individuals from exposure to radi-
ation and radioactive materisls. “"Re-
stricted area’” shall not include any
areas used as residental quarters, al-
though & separate room or rooms in a
residential building may be set apart
as a restricted area:

(15) "Source material” means: (i)
Uranium or thorium, or any combina-
tion thereof, in any physical or chemi-
cal form; or (ii) ores which contain by

« welght one-twentieth of cne percent
-

(0.05%) or more of (a) uranium, d)

-—
T “License’ means a license issued ~ thorium or (¢} any combination there-

* under the regulations in Parts

» through 35.40,60,61,700r72 of this
& chapter. “Licensee” means the holder
.i_ot such license.

(10) “Occupational dose” includes
exposure of an individual to radiation
() in a restricted area. or (i) in the
course of employment in which the in-

i dividual's duties involve exposure o
radiation, provided, that “occupational
& gose” shall not be deemed to include
@ any exposure of an individual to radi-
ation for the purpose of medical diag-
nosis or medical therapy of such indi-
|_vidual.

(11) “Person’” means: (1) Any individ-
ual, corporation, partnership, firm, as-
sociation, trust, estate public or pri-
vate institution, group, Government
agency other than the Commission or
the Department (except that the De-
partment shall be considered a person
within the meaning of the regulations
in this part to the extent that its facil-
ities and activities a:e subject to the li-
censing and related regulatory author-
ity of the Commission pursuant to sec-
tion 202 of the Energy Reorganization
Act of 1974 (88 Stat. 1244)), any State,
any foreign government or nation or
any political subdivision of any such
government or nation, or other entity.
and (i) any legal successor, repre-
sentative, agent, or agepey of the fore-
§oing.

(12) “Radiation” means any or all of

the following alpha rays, beta ravs,

; gamma rays, X rays, neutrons. high

speed electrons, high speed protons,

& and other atomic particles; but not

“ cound or radio waves, or visible, in
L {rared. or uitraviolet ight.

FREI4

December 30, 1982

of Source material does not include
special nurlear material.

(16) “Special nuclear material”
means: (i) Plutonium, uranium 233,
uranium enriched in the isotope 233 or
in the isotope 235, and any other ma-
terial which the Commission, pursuant

« 10 the provisions of section 51 of the
« act, determines to be special nuclear
£ material, but does not include source
Lmatenal; or tii) any material artificial-

ly enriched by any of the foregoing
but does not include source material;

[T (7 “Unrestricted area” means any

FR 13952

&

%3

Y W

area access to which is not controlled
by the licensee for purposes of piotec-
tion of individuals {rom exposure to
radiation and radioactive materials,
and any area used for residentlal quar-
ters

(18) “Department” means the De.
partment of Er.ergy established by the
Department of Energy Organization
Act (Pub. L. 95-81, 91 Stat. 565, 42
US.C. 7101 et seq.) to the extent that
the Department, or its duly authorized
representatives.  exercises functions
formerly vested ir, the US. Atomic
Energy Commission, its Chairman,
members, officers and components and
transferred to the US Energy Re-
search and Development Administra-
tion and to the Administrator thereof
pursuant to sections 104 (b), (¢) and
id) of the Energy Reorganization Act
of 1974 (Pub. L. 93-438, 88 Stat. 1233

202

S FR14199 -

at 1237 42 USC 52i4) and retrans
ferred to the Sccretary of Energy pur-
suant to section 301ta) of the Depart-
ment of Ene.gy Organization Act
(Pub. L. 95-91. 91 Stat 565 at 577-578,

L s2Usc isn.

-

4 FR 32382

25 FR 10914

-

(19) “Termination” means the end
of employment with the licensee or, {n
the case of individuals not empiloyed
by the licensee, the end of a work as-
signment in the licensee's restricted
areas in a given calendar quarter,
without expectation or specific sched-
uling of reentry into the licensee's re-
stricted areas during the remainder of
that calendar quarter,

™ (b) Definitions of certain other

words and phrases as used in this part
are set forth in other sections, includ-
ing:

(1) “Airborne radioactivity area” ce-
fined in § 20.203;

(2) “Raalation area” and "“high radi-
ation area” defined in § 20.202:

(3) “Personnel monitoring equip-
ment” defined in § 20.202;

(4) "Survey" defined in § 20.201;

(§) Units of measurement of dose
(rad. rem) defined in § 20.4;

(6) Units of measurement of radioac-
tivity defined (n § 20.5.

§204 Units of radiation dose.

(a) "Dose,” as used in this part, is
the quantity of radiation absorbed, per
unit of mass, by the body or by any
portion of the body. When the regula-
tions in this part specify a dose during
a period of time, the dose means the
total quantity of radiation absorbed,
per unit of mass, by the body or by
any portion of the body during such
period of time. Several different units
of dose are in current use. Definitions
of units as used in this part are set
forth in paragraphs (b) and (¢) of this
section.

(b) The rad, as used in this part, isa
measure of the dose of any lonizing ra-
diation to body tissues in terms of the
energy absorbed per unit mass of the
tissue One rad is the dose correspond-
ing to the absorption of 100 ergs per
gram of tissue. (One millirad
(mrad)=0 001 rad.)

(¢) The rem, as used in this part, isa
measure of the dose of any ionizing ra-
diation to body tissues in terms of its
estimated blological effect relative to a
dose of one roentgen (r) of X-.rays.
(One millirem (mrem)=0001 rem.)
The relation of the rem to other dose
units depends upon the biological
effect under consideration and upon
the conditions of irradiation. For the
purpose of the regulations in this part,
any of the following is considered to
be equivalent to a dose of one rem’

(1) A dose of 1 r due to X~ or
gamma radiation;

(2) A dose of 1 rad due to X-,
gamma, or beta radiation;
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PART 20 ¢

= (3)-A dose of 0.1 rad due to neutrons

or high energy protons.

(4) A dose of 0.05 rad due to particles
heavier than protons and with suffi
cient energy to reach the lens of the
eye; If it is more convenient to meas-
ure the neutron flux, or equivalent,
than to determine the neutron dose in
rads, as provided in paragraph (eX3)
of this section one rem of neutron ra-
diation may, for purposes of the regu-
lations in this part, be assumed to be
equivalent to 14 million neutrons per
square centimeter incident upon the
body; or, if there exists sufficient in-
formation to estimate with reasonable
accuracy the approximate distribution
in energy of the neutrons, the incident
number of neutrons per square centi-
meter equivalent to one rem may be
estimated from the following table:

NEUTRON FLux DOSE EQUIVALENTS

| Number of |
PeVIOns per - Average fus
| sauare 10 detvery 100
Neuion energy (MeV) | ooivaient 1o 8 -
dose of 1 rem  (newons/em
[ vec )

emh |

]
Traema) i 970 - 10* [ 344
© 000" o 720 » 10* 500
0008 ] ea0x0e $70
007 ... 400 x 10* 280
0 - 120 x 10* 80
08 . - - 43»10¢ 30
10.. i 2610 ‘8
8. . = 205100 2
80 — 26510 "
P | 24100 "
"0 : 24.10° 134
10w - 145 10% 10

i ¥ il

(d) For determining exposures to X
or gamma rays up to 3 Mev, the dose
limits specified in §§ 20.101 to 20.104,
inclusive. may be assumed to be equiv-
alent to the “air dose’. For the pur-
pose of this part “air dose  means that
the dose is measured by a properly
calibrated appropriate instrument in
air at or near the body surface in the
region of highest dosage rate.

od

§20.5 Units of radioactivity.

(a) Radioactivity is commonly. and
for purposes of the regulations in this

STANDARDS FOR PROTECTION AGAINST RADIATION

§206 Interpretations.
Except as specifically authorized by

¢ the Commission in writing, no inter-
= pretation of the meaning of the regu-
& lations in this part by any officer or

£

employee of the Commission other
than a written interpretation by the
General Counsel will be recognized to
__be binding upon the Commission.

P

§20.7 Communications.

Except where otherwise specified in
this part, all communications and re-

36 FR 1466

ports concerning the regulations in

X this part should be addressed to the
& Executive Director for Operations,
x U.S. Nuclear Regulatory Commission,
g Washington, D.C. 20555. Communica-

tions, reports, and applications may be
delivered in person at the Commis-
sion's offices at 1717 H Street NV’,
Washington, D.C.; or at 7920 Norfolk
Avenue, Bethesda. Maryland.

PerMissisLE DoOsSES, LEVELS, AND
CONCENTRATIONS

——
§20.101 Radiation dose standards for in-
dividuals in restricted areas.

(a) In accordance with the provisions
of §20.102c(a), and except as provided
in paragraph (b) of this section, no li-
censee shall possess, use, or transfer li-
censed material in such a manner as to
cause any individual In a restricted
area Lo receive in any period of one
calendar quarter from radicactive ma-
terial and other sources of radiation a
total occupational dose in excess of
the standards specified in the follow-
ing table:

r

E lormng orgens ens of eyes o gonads

part shall be, measured in terms of dis-

E
-

. integrations per unit time or in curies.

[

K One curie=37x10'*

disintegrations

used submuiltiples of the curie are the
millicurie and the microcurie:

(1) One n'Ulicurie (mCl) '=0001
curie (Cl) '=3.7Tx 10" dps.

(2) One microcurie (uCi) '=0.000001

|_curie=3.7x10* dps.

) [Deletad 40 FR 30704,
(¢) (Deleted }9 FR 23990

~body greater
per second (d2s)=2.2x10'" disintegra- « ynder paragraph (a)
tions per minute (dpm) Commonly % provided:

[ (1) During any calendar quarter the

—

L

REmS PER CALENDAR QUARTER

1 Whole bOGy hesd and unk. actve Dbicod

",
™

2 Manas 400 lorear™a lee! ang anaies
3 Sue ot whoie Dody

[— (b) A licensee may permit an individ-
ual in a restricted area Lo receive a
2 total occupstional dose to the whole
than that permitled
this section,

total occupational dose to the whole

_god:,' shall not exceed 3 rems; and

(2) The dose to the whole body,
s hen added to the accumulated occu-
pational dose to the whole body, shall
not exceed 5 (N-18) rems where "N
equals the individual's age in years at
his last birthday. and

23 FR 01

(3) The licensee has dcterminec@ the
individual's accumulated occupational
dose to the who'e body on Form NRC-
4, or on a clear and legible recor_d con-
taining all the information required in
that form; and has otherwise complied
with the requirements of §20.102. As
used in paragraph (b), “Dose to the
whole budy’ shall be deemed to in-
clude any dose to the v'hole body.
gonads, active blood-forming Organs,
head and trunk, or lens of eye.

-

_l, 20.102 Determination of prior dose.

(a) Each licensee shall require any
individual, prior to first entry of the
individual into the licensee's restricted
area during each employment or work
assignment under such circumstances
that the individual will receive or is
likely to receive in any period of one
calendar quarter an occupational dose
in excess of 25 percent of the applica-
ble standards specified in §20.101(a)
and § 20.104(a), to disclose in a writ-

4 FRIIN?

ten, signed statement, either: (1) That
the individual had no prior occupa-

tional dose during the current calen-
dar quarter, or (2) the nature and
amount of any occupational dose
which the individual may have re-
ceived during that specifically identi-
fied current calendar quarter from
sources of radiation possessed or con-
trolled by other persons. Each licensee
shall maintain records of such state:
ments until the Commission author-
izes their disposition.

(b) Before permitting, pursuant to
§ 20.101(b), any individual in a restrict-
ed area to receive an occupational ra-
diation dose in excess of the standards
specified in §20.1017a), e: h licensee
bnuu;

[~ () Obtain a certificate on Form

NRC-4, or on a clear and legible
record containing all the information
required in that form, signed by the
individual showing each period of time
after the individua! attained the age
of 18 in which the individual received

an occupational dose of radiation. and

(2) Calculate on Form NRC-4 in ac:
cordance with the instructions appear-
ing therein, or on a clear and legible
record containing all the information
required in that form, the previously
accumulated occupational dose re-
ceived bv the individual and the addi.
tional dose allowed for that individual
under § 20.101(b).

texl) In the preparation of Form
NRC-4, or a clear and legible record
containing all the information re-
Quired in"that form, the licensee shall
make a reasonable effort to obtain re-
ports of the individual's previously ac-
cumulated occupational dose. For each
period for which the licensee obtains

September 1, 1982



PART 20 e STANDARDS FOR PROTECTION AGAINST RADIATION

such reports, the licensee shall use the
dose shown in the report in preparing
the form. In any case where a licensee
is unable to obtain reports of the indi-
vidual's occupational dose for a previ-
ous complete calendar quarter, it shall
be assumed that the individual has re-
weived the occupational dose specified
in whichever of the following columns
apply:

Coumn | Cotrnn 2~
tiomea | Ass.med
wiposwe w | TIOONSS M
ems o
Pan of booy b ceidond [ calendes
Queners pnoe | | Ouanen
o ! £ c.n-.&::
196! [ 1. 1981
Whole  body goneas.
aclve Tormeng
organs. head and vunk,
lens of eve !ﬁ' T

-

«

-

a[.

{ (2) The licensee shall retain and pre-
serve records used in preparing Form

& NRC-4 until the Commission author-

i—hu their disposition.

f calculation of the individual's accu-
mulated occupational dose for all peri-
ods prior to January 1, 1961 yields a
result higher than the applicable accu-
& mulated dose value for the individual
as of that date, as specified in para-
graph (b) of § 20.101, the excess may
be disregarded.

o

§20.103 Exposure of individuals to con-
centrations of radioactive materials in
air in resiricted areas,

taX1) No licensee shall possess, use,
or transfer licensed material in such a
manner as to permit any individual in
a restricted area to inhale a quantity
of radioactive material in any period
of one calendar quarter greater than
the gquantity which would result from
inhalation for 40 hours per week f[or
13 weeks at uniform concentrations of
radioactive material in air specified in
Appendix B Table I, Column j.ree ]y

the radioactive material is of such
form that intake by absorption
through the skin is likely, individual
exposures to radioactive matenal shall
be controlled so that the uptake of ra
dioactive material by any organ from
either inhalation or absorption or
both routes of intake ** in any calen
dar quarter does not exceed thal
which would result from inhaling such
radioactive material for 40 hours per
week for 13 weeks at uniform concen-
trations specified in  Appendix B,
Table 1, Column 1.

(2) No licensee shall possess, use, or
transfer mixtures of U-234, U-235, and
U-238 in soluble form in such a

[R—— N &
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.ment of individual intakes of radicac-

~

Ea
=
-

-
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manner as to permit any indivicual 1n | would resuit {rom inhalation of such
a restricted area to inhale a quantity | material for 40 hours at the uniform

of such material in excess of the

concentrations specified in Appendix

intake limits specified in Appendix B, | B. Table 1, Column 1 as is reasonably
Table 1. Column 1 of this part. If such - achievable. Whenever the intake of ra-
soluble uranium is of a form such that Sdioactive material by any individual
absorption through the skin is likely, & exceeds this 40-hour control measure,
individual exposures to such material & the licensee shall make such evalua-

shall be controlled so that the uptake ':.
of such material by any organ from *,

either inhalation or absorption or
both routes of intake * does not exceed
that which would result from inhaling
such material at the limits specified in
Appendix B, Table I, Column 1 and
footnote 4 thereto.

(3) For purposes of determining
compliance with the regquirements of
this section the licensee shall use suit-
able measurements of concentrations
of radioactive materials in air for de- J
tecting and evaluating airborne radio- 3
activity in restricted areas and in addi- 7

tion. as appropriate, shall use meas-
urements of radioactivity in the body, ~
measurements of radioactivity excret- s
ed from the body, or any combination
of such measurements as may be nec-
essary for timely detection and assess-

tivity by exposed individuals. It is as-
:umed that an individual inhales ra-
(dioactive material at the airborne con-
centration in which he is present
unless he uses respiratory protective
equipment pursuant to paragraph (¢)
of this section. When assessment of a
particular individual's intake of radio-
active material is necessary. intakes
less than those which would result
from inhalation for 2 hours in any one
day or for 10 hours in any one week at
uniform concentrations specified in
Appendix B, Table I, Column 1 need
not be included in such assessment,
provided thet for any assessment in
excess of these amounts the entire
amount is included.

tb)X 11 The licensee shall, as a precau-
tionary procedure, use process or
other engineering controls, to Lhe
extent practicable, to limit concentra-
tions of radioactive materials in air to
jevels below those which delimit an
airborne radioactivity area as defined
in § 20.203¢d 1)

(2) When it is impracticable to apply
process or other engineering controls
to Limit concentrations of radioactive
material in air below those defined in
§ 20.203¢d 1 0ii), other precautionary
procedures, such as increased surveil-
lance. limitation of working times, or
provision of respiratory protective
equipment, shall be used to maintain
intake of radioactive material by any
individual within any period of seven
consecutive days as far below that
intake of radioactive material which

43 FR NN

tions and take such actions as are nec-
essary lo assure against recurrence.
The licensee shall maintain records of
such occurrences, evaluations, and ac-
tions taken in a clear and readily icen.
tifiable form suitable for summary
review and evaluation.

| W

-

{c) When respiratory prolective
equiprment is used to limit the inhalation
of airborne radioactive material
pursuant to paragraph (b)(2) of this
section. the licensee shall use equipment
that is certified or had certification

x extended by the National Institute for

Occupational 3afety and Health/Mine
Safety and Health Administration
(NIOSH/MSHA). The licensee may
make allowance for this use of
respiratory protective equipment in
estimating exposures of individuals to
this material provided that.

‘Since the concentration specified for tri-
tium oxide vapor assumes equal intakes by
skin absorption and inhalation, the total
intake permitted s twice that which woul
result {rom inhalation alone at the concen-
tration specified for H 3 S in Appendix B,
Table I, Column 1 for 40 hours per week for
13 weeks

'For radon 222, the limiting quantity is
that inhaled in a period of one calendar
year. For radioactive materials designated
‘Suu’ in the ‘Isotope” column of the table,
the conceniration value specified is based

upon exposure to the material as an exter-
nal radiation source Individual exposures to
these materials may be accounted for as
part of the limitation on individual dose in
§£ 20.101. These nuclides shall be subject to
the precautionary procedures required by
§20.103(bx1).

'Muitiply the concentration values speci-
fied in Appendix B, Table I, Column 1, by
6.3« 10" ml to obtain the quarterly quantity
imit. Multiply “he concentration value spec-
ified in Appendix B. Table I, Column i, by
25%10* ml to obtain the annual quantity
limit tor Rn-222.

‘Significant intake by ingestion or injec
tion is presumed to oceur only as & resuit of
cireumstances such as accident. inadver
tence. poor procedure, or similar special
conditions Such intakes must be evaluated
and accounted for by techniques and proce-
dures as may be appropriate to the circum-
stances of the occurrence, Exposures so
evaluated shall be included in determining
whether the himitation on individual expo-
sures in § 20 1031a)(1) has been exceeded.

‘Repulatory guidance on assessment of in-
dividual intakes of radioactive material is
given in Regulatory Guide 8.9, “Atceptable
Concepts. Models. Equations and Assump-
tions for & Bicassay Program.” single copi
of ahich are availadle {rom the Office
Standards Development, U S Nuclear Regu
jatory Commission, Washington, D C. 20888,
upon written request
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1) The licensee selects respirstory
protective equipment that provides a
protection factor greater than the
multiple by which peak concentrations
of airborne radioactive materials md!bo
working area are expecled 10 exceed the
values specified in Appendix B, Table I,
Column 1 of this part. The equipment so
selected shall be used so that the
a concentration of radioactive
ma in the air that is inhaled during
any period of uninterrupted use in an
dl{uu radioactivity area, on any day,
by any individual using the equipment,
does not exceed the values specified in
Appendix B, Table I, Column 1 of this
part. For the purposes of this paragraph,
the concentration of radioactive
material in the air that is inbaled when
respirators are worn may be estimated
by dividing the ambient concentration in
air by the protection factor specified in

A{rmﬂ:hoﬂhhpcn If the exposure
is later found to be greater than
estimated, the corrected value shall be

used: if the exposure is later found to be
less than estimated. the corrected value
may be used

(2) The licensee maintains and

13 & respirelory prolection

program that includes, a# 8 minimum:
alr sampling sufficient to identify the
hazard, permit proper equipment
selection and estimate exposures;
surveys and bioassays as appropriate to
evaluate actual exposures; written
procedures regarding selection, fitting,
and maintenance of respirators. and

mo{ respirators for operability
ately prior to each use; written

procedures n.mﬂnf supervision and
tralning of personnel and issuance
records: and determination by a
physician prior 10 initial use of
respirators, and at least every 12 months
thereafter. that the individual user is
physically able to use the respiratory
protective equipment.

(3) A written policy statement on
respirator usage shall be issued covering
such things ss: use of practicable
engineering controls instead of
respirators; routine, nonroutine, and
emergency use of respirators; and
pcﬂod::rmw-m use and relief from
respirator use. The licensee shall advise
each respirator user that the user may
leave the ares at any time for relief from
m use in the event of equipment

tion. physical or psychological
distress. procedural or communication
failure. significant deterioration of
operating conditions. or any other
condition that might require uch relief.

(4) The licensee uses equinment
within limitations for type and mode of
use and provides proper visual,
communication. and other special
capabilities (such as adequate skin
protection) when needed.

(d) Unless otherwise authorized by
the Comnmission. the licensee shall not
aseign protection factors In excess of

those specified in Appendix A of this

part in selecting and using respiratory

protective equipment. The Commission

myy authorize a licensee to use higher

protection factors on receipt of an

application (1j describing the situstion

for which a need exist. for higher

protection factors. n::g]e:o-unmﬁa.

that the respiratory ve

equipment will provide these higher

| protection factors under the proposed
conditions of use. .

Where equipment of a

| tyg)hn oot been tested and certified,
or had certification extended, by

| NIOSH/MSHA, o where there is no

. existing schedule for test and

< certification of certain squipment, the
< licensee shall not make allowance for
= this equipment without specific
4 guthorization by the Commission. An
< application for this suthorization must
include a demonstration by testing, or
on the basis of reliable test information,
that the material and performance
characteristics of the equipment are
capable of providing the proposed
degree of protection under anticipated
conditions of use.
() Only equipment that has been
qm:tﬂurl certified or had certification
extended for emergency use by NIOSH/
MSHA shall be used as emergency
vices.
t9)  The licensee shall notify. In writ.
ing. the Director of the appropriate Nu-
clear Regulatory Commission Inspection
and Enforcement Regional Office listed
in Appendix D at least 30 days before the
date that respiratc-y protective equip-
ment is first used under the provisions
Lgf this section

—
£20.104 Exposure of minors.

(a) No licensee shall possess, use, or
transfer licensed material in such a
manner as to cause any individual
within a restricted area who is under
18 years of age, to receive in any
period of one calendar quarter from
radioactive material and other sources
‘o! radiation in the licensee's posses-
=sion a dose in excess of 10 percent of
S the limits specified in the table in
« Paragraph (a) of § 20.101.

“ (b) No licensee shall possess, use or
L transfer licensed material in such a
manner as to cause any individual
Within a restricted area. who is under
18 years of age Lo be exposed to air-
borne radioactive material possessed
by the licensee in an average concen.
tration in excess of the limits specified
in Appendix B, Table II of this part.
For purposes of this paragrapn, con-
centrations may be averaged o.er peri-
2ds not greater than a week.

208

r (¢) The provisions of §§ 20.103(bX2)
and 20.103(¢) shall apply to exposures
subject to paragraph (b) of this sec-
tion except that the references in
§§ 20.103(b)(2) and 20.103(¢) to Appen-
~ dix B, Table I, Column 1 shall be
* deemed to be references to Appendix
B. Table II, Column 1.

FR 52302

520,105 Permissible levels of radiation in
unrestricted areas.

(a) There may be included in any ap-
plication for a iicense or for amend-
mant o a license proposed limits upon
levels of radiation in unrestricted
area' resulting from the applicant's

po’ .ession or use of radioactive mate-
ri . and other sources of radiation.
Such applications should include in-
formation as to anticipated average ra-
diation levels and anticipated occupan-
cy times for each unrestricted area in-
volved. The Commission will approve
the proposed limits if the applicant
demonstrates that the proposed limits
are not likely to cause any individual
to receive a dose to the whole body in
any period of one calendar year in
< excess of 0.5 rem.

= (b) Except as authorized by the
& Commission pursuant to paragraph (a)
x of this section, no licensee shall pos-
“ sess, use or transfer licensed material
£in such a manner as to create in any
unrestricted area from radioactive ma-
terial and other sources of radiation in
his possession:

(1) Radiation levels which, if an indi-
vidual were continuously present in
the area, could result in his receiving a
dose in excess of two millirems in any
one hour, or

(2) Radiation levels which, if an indi-
vidual were continuously present in
the area, could result in his receiving a
dose in excess of 100 millirems in any

’_geven consecutive days.

= (¢) In addition to other requirements

of this part, licensees engaged in ura-
nium fuel cycle operations subject to
the provisions of 40 CFR Part 190,
« 'Environmental Radiation Protection
“ Standards for Nuclear Power Oper-
ations,” shall comply with that part.

FR 185258

§20.106 Radioactivity in effluents to un-
restricted areas.

(a) A licensee shall not possess, use,
or transfer licensed material so as to
release to an unrestricted area radioac-

51!\'9 material in concentrations which

2 exceed the limits specified in Appen.

a dix B, Table II of this part, except as

o Authorized pursuant to §20.302 or
paragraph (b) of this section. For pur-
poses of this section concentrations
may be averaged over a period not
greater than one year.

September 1, 1982




PART 20 ¢« STANDARDS FOR PROTECTION AGAINST RADIATION

(b) An application for a license or
amendment may include proposed

Jllmlu higher than those specified in

paragraph (a) of this section. The

Commission will approve the proposed
limits if the applicant demonstrates:

(1) That the applicant has made a
reasonable effort to minimize the ra-
dioactivity contained in effluents to
unrestricted areas, and

(2) That it is not likely that radioac-
tive material discharged in the efflu-
ent would result in the exposure of an
individual to concentrations of radio-
active material in air or water exceed-
ing the limits specified in Appendix B,
Table II of this part.

(¢) An application for higher limits
pursuant to paragraph (b) of this sec-
tion shall include information demon-
strating that the applicant has made a
reasonable effort to minimize the ra-
dioactivity discharged in effluents to
unrestricted areas, and shall include,
as pertinent.

(1) Information as to flow rates,
total volume of effluent, peak concen-
tration of each radionuclide in the ef-
fluent, and concentration of each radi-
onuclide in the effluent averaged over
a period of one year at the point
where the effluent leaves a stack,
tube, pipe, or sirilar conduit,

-

-
-
-

-

(2) A description of the properties of
the effluents, including:

(i) Chemical composition;

(i) Physical characteristics, includ-

w ing suspended solids content in liquid
= effluents, and nature of gas or aerosol

for air effluents;

(iil) The hydrogen ion concentra-
tions (p™) of liquid effluents; and

(iv) The size range of particulates in
effluents released into air.

(3) A description of the anticipated
human occupancy in the unrestricted
area where the highest concentration
of rudiocactive material from the efflu-
ent is expected, and, in the case of a
river or stream, a description of water
uses downstream from the point of re-
lease of the effluent

(4) Information as to the highest
concentration of each radionuchde In
ar unrestricted area, including antici:
pated concentrations averaged over a
period of one year:

(1) In air at any point of human oc-
cupancy: or

(1) In water at points of use down.
stream f(rom the point of release of
the efflnent

(5) The background concentration of
radionuclides in the receiving river or
stream prior to the release of liquid ef-
fluent,

(8) A description of the environmen.
tal monitoring equipment, including
sensitivity of the system, and proce-
dures and calculations to determine
concentrations of radionuclides in the

unrestricted area and possible recon-

September 1, 1982

centrations of radionuclides.

(7) A description of the waste treat-
ment facilities and procedures used to
reduce the concentration of radionu-
ciides in effluents prior to their re-
lease.

(d) For the purposes of this section
the concentration limits in Appendix
B. Taole 1I of this part shall apply at
the boundary of the restricted area.
The concentration of radioactive ma-
terial discharged through a stack. pipe
or similar conduit may be determined
with respect to the point where the
material leaves the conduit. If the con-

duit discharges within the restricted

3 area, the concentration at the bound-
3 ary may be determined by applying
= appropriate factors for dilution, dis-

=
“
o
~

persion, or decay between the point of
discharge and the boundary.

(e) In addition to limiting concentra-
tions in effluent streams, the Commis-
sion may limit quantities of radioac-
tive materials released in air or water
during a specified period of time if it
appears that the daily intake of radio-
active material from air, water, or food
by a suitable sample of an exposed
population group. averaged over a
period not exceeding one year, would
otheswise exceed the daily intake re-
sulting from continuous exposure to
air or water containing one-third the
concentration of radioactive materials
specified in Appendix B, Table II of

this part.

™ (1) The provisions of paragraphs (a)
through (e) of this section do not

18525

@
-

o
-

apply to disposal of radicactive materi-
al into sanitary sewerage systems,
which is governed by § 20.303.

(g) In addition to other require-
ments of this part, licensees engaged
in uranmium fuel cycle operations sub-
Ject to the provisions of 40 CFR Part
190, “"Environmental Radiation Protec-
tion Standard for Nuclear Power Op-
L_e'ratmn.s." shall comply with that part.

—

§ 20107 Medical diagnosis and therapy.

25 FR 10974

Nothing in the regulations in this
part shall be interpreted as limiting
the intentional exposure of patients to
radiation for the purpose of medical
diagnosis or medical therapy

§20108 Orders requiring furnishing of
bio-assay services

Where necessary or desirable in
order to aid in determining the extent
of an individual's exposure to concen-
trations of radioactive material, the
Commussion may incorporate appro-
priate provisions in any license, direct-
ing the licensee 0 make availabie to
the individual appropriate bio-assay
services and to furnish a ~up; of the
reports of such servier, to the Com:-
mission

PRECAUTIONARY PROCEDURES

§20.201 Surveys. .

(a) As used in the regulations in this

«Part, “survey’ means an evaluation of

the radiation hazards incident to the

~production, use, release, disposal, or

&

presence of radioactive materials or
other sources of radiation under a spe-

Scific set of conditions. When appropri-

ate, such evaluation includes a physi-
cal survey of the location of materials
and equipment, and measurements of
levels of radiation or concentrations of
radicactive material oresent.

r(b) Each licensee shall make or
L cause to be made such surveys as (1)
emay be necessary for the licensee to
wcomply with the regulations in this

a
-

part, and (2) are reasonable under the

wtircumstances to evaluate the extent

ent.

l:r radiation hazards that may be pres-

o~

§20.202 Personnel monitoring.

(a) Each licensee shall supply appro-
priate personnel monitoring equip-
ment to, and shall require the use of
such equipment by:

(1) Each individual who enters a re-
stricted area under such circumstances
that he receives, or is likely to receive,
a dose in any calendar quarter in
excess of 25 percent of the applicable
value specified in paragraph (a) of
§20.10:.

(2) Each individual under 18 years of
age who enters a restricted area under
such circumstances that he receives,
or is likely to receive, a dose in any cal-
endar quarter in excess of 5 percent of

Zthe applicable value specified in para-
egraph (a) of § 20.101.

-

w
~

(3) Each individual who enters a
high #diation area.

(b) As used in this part,

(1) "Personnel monitoring equip-
ment’ means devices designed to be
worn or carried by an individual for
the purpose of measuring the dose re-
ceived (e.g., film badges, pocket cham-
bers, pocket dosimeters, film rings.
ete.);

(2) "Radiation area” means any
area, accessible to personnel, in which
there exists radiation, originating in
whole or in part within licensed mate-
rial, at such levels that a major por-
tion of the body could receive in any
one hour a dose in excess of 5 mil-
lirem, or in any 5 consecutive days a
dose in excess of 100 millirems:

(3) "High radiation area’” means any
area, accessible to personnel, in which
there exists -radiation originating in
whole or in part within licensed mate-
rial at such levels that a major portion
of the body could receive in any on#
hour a dose in excess of 100 millirem.

b
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§20.203 Caution signs, labels, signals and
controls.

ta) General (1) Except as otherwise
authorized by the Commission, sym-
bols prescribed by this section shall
use the conventional radiation caution
colors (magenta or purple on yellow

background). The symbol prescribed
by this section is the conventional
three-bladed design:

RADIATION SYMBOL
1. Cross-hatched area is to be magenta or

purple.
2. Background is to be yellow.

/“’\
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™ (2) Bach entrance or access point to
a high radiation area shall be:

(1) Equipped with a control device
which shall cause the level of radi-
ation to be reduced below that at
which an individual might receive a
dose of 100 millirems in 1 hour upon
entry into the area; or

(i) Equipped with a control device
which shall energize a conspicuous
visible or audible alarm signal in such
a manner that the individual entering
the high radiation area and the licens-
ee or & supervisor of the activity are
made aware of the entry; or

(iii) Maintained locked except during
periods when access to the area is re-
quired, with positive control over each
individual entry.

(3) The controls required by para-
graph (¢X2) of this section shall be es-
tablished in such a way that no indi-
vidual will be prevented {rom leaving a

ghlch radiation area.
8 W In the case of a high radiation

area established for a period of 30
days or less, direct surveillance to pre-
vent unauthorized entry may be sub-
stituted for the controls required by
paragraph (¢)2) of this section.

(5) Any licensee, or applicant for a li-
cense, may apply to the Commission
for apgroval of methods not included
in paragraphs (¢ 2) and (4) of this sec-
tion for controlling access to high ra-
diation areas. The Commission will ap-
prove the proposed alternatives if the
licensee or applicant demonstrates
that the alternative methods of con-
trol will prevent unauthorized entry
into a high radiation area, and that
the requirement of paragraph (eX3) of

(2) In addition to the contents of
signs and labels prescribed in this sec-
tion. licensees may provide on or ncu!
such signs and labels any additional s
information which may be appropriate «
in aiding individuals to minimize expo- )
sure to radiation or to radioactive ma-

(b) ‘Radiation areas. Each radiation r:
ares shall be conspicuously posted |

with a sign or signs bearing the raci
ation caution symbol and the words:

Cavurion '

RADIATION AREA

(¢) High radiation areas. (1) Eachn
high radiation area shall be conspicu-
ously posted with & sign or signs bear-
ing the radiation caution symbol and
the words:
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Cavrion !

HicH RADIATION AREA

L!.hu section is met.

(6) Each area in which there may
exist radiation levels in excess of 500
rems in one hour at one meter from &
sealed radio-active source ' that is used

Lo irradiate materials shall: *

(1) Have each entrance Or access
nt equipped with entry control de-
vices which shall function automati-
cally to prevent any individual from
inadvertently entering the ares when
such radiation levels exist. permit de-
\'~erate entry into the area only after
a control device is actuated that shall
cause the radiation level within the
area, rom the sealed source, to be re-
duced below that at which it would be
poss ole for an individual to receive a
dose in excess of 100 mrem in one
hour. and prevent operation of the
source if the source would produce ra-
diation levels in the area that could
result in a dose to an individual in
excess of 100 mrem in one hour. The
entry control devices required by this
paragraph (¢)86) shall be established

in ruch a way that no individusl will
be prevented from leaving the area.

20-7
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% such that upon failure or removal of

 (ii) Be equipped with additional con-
trol devices such that upon failure of
the entry control devices to function
as required by paragraph (c)6)1) of
this section the radiation level within
the area, from the sealed source, shall
be reduced beicw that at which it
would be possible for o~ individual *<
receive a dose in excess of 100 mre:o L
one hour. and visible and sadible
alarm signals shall be generzied to
make an individual attempling to
enter the area aware of the hazard
and the licensee or at least one other
individual, who is familiar with the ac-
» tivity and prepared to render or
summon assistance, aware of such fall-
ure of the entry control devices.

(iii) Be equipped with control devices

physical radiation barriers other than
the source’s shielded storage container
the radiation level from the source
shall be reduced below that at which it
would be possible for an individual to
receive a dose in excess of 100 mrem in
one hour: and visible and audible
alarm signals shall be generated to
make potentially affected individuals
aware of the hazard and the licensee
or at least one other individual, who is
familiar with the activity and pre-
pared to render or summon assistance,
aware of the failure or removal of the
physical barrier. When the shield for
the stored source is a liquid, means
shall be provided to monitor the integ-
rity of the shield and to signal, auto-

matically, loss of adequate shielding.
Physical radiation barriers that com-

*This paragraph (c)6) does not apply 0
radioactive sources that are used in tele-
therapy. in radiography, or in completely
self-shielded irradiators in which the source
is both stored and uperated within the same
shelding radiation barrier and, in the de-
signed configuration of the irradiator, is
always physically inaccessible to any indi-
vidual and cannot create high levels of radi-
ation in an area that is accessible W any -
dividual. This paragraph (¢x6) also does not
appiy to sources from which the radiation is
incidental to some other use nor Lo nuclear
reactor generated radiation other than radi-
ation from byproduct, source, or special nu-
clear materials that are used in sealed
sources in non-self-shielded irradiators.

"These requirements apply after Mar, 14,
1978 Each person licensed to conduct activi-
ties Lo which this paragraph (ex6) applies
and who is not in compliance with the provi-
sions of this paragraph on Mar. 14, 1978,
shall file with the Director, Office of Nucle-
ar Material Safety and Safeguards, U S Nu-
clear Regulatory Commission, Washington,
D.C. 20855, on or before June 14, 1978, in-
formation describing in detall the actions
taken or to be taken to achieve compliance
with this paragraph by Dec. 14, 1978, and
may continue activities in conformance with
present license conditions and the provi-
sions of the previously effective § 20.2034
unti] such compliance is achieved. Por such
persons compliance must be achieved not
later than Dec. 14, 1978,
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PART 20 ¢ STANDARDS FOR PROTECTION AGAINST RADIATION

prise permenent structural compo-
nents, such as walls, that have no
credible probability of failure or re-
moval in ordinary circumstances need
not meet the requirements of this
= paragraph (c)(86)iii).
(ilv) Be equipped with devices that
« Will automatically y=nera'e visible and
& gudible alarm signals to alert person-
¥ nel in the area before the source can
be put into operation and in sufficient
time for any individual in the area to
operate a clearly identified control
device which shall be installed in the
area and which can prevent the source
LLron being put into operation.

Be controlled by use of such ad-
trative procedure and such de-
are necessary to assure that
is cleared of personnel prior
use of the source preceding
which use it might have been possible
individual to have entered the

rv

= (vi) Be checked by a physical radi-
ation measurement to assure that
prior to the first individual's entry
into the area after any use of the
source, the radiation level from the
source in the area is below that at
which it would be possible for an indi-
vidual to receive a dose in excess of
100 mrem in one hour.
e (viD Have entry control devices re-
!nulnd in paragraph (e)6xi) of this
section which have been tested for
& proper functioning prior to initial op-
e eration with such source of radiation
on any day that operations are not un-
interruptedly continued from the pre-
vious day or before resuming oper-
ations after any unintended interrup-
tion, and for which records are kept of
the dates, times, and results of such
tests of function. No operations other
than those necessary to place the
source in safe condition or to effect re-
paris on controls shall be conducted
with such source uniess controi de-
vices are functioning properly. The li-
censee shall submit an acceptable
schedule for more complete periodic
tests of the entry contro] and sarning
systems to be established and adhered
to as a condition of the license,

(viii) Have those entry and exit por
tals that are used in transporting ma-
terials to and f(rom the irradiation
area. and that are not intended {0 use
by ‘ndividuals, controlled by such de
Vi and admunistrative procedures as
are necessary Lo physically protect and
wamn against mmadvertent entry by any
individual through such portals. Exit
portals for processed materials shall
be equipped to detect and signal the
presence of loose radiation sources
that are carried toward such an exit
and to automatically prevent such
loose sources (rom being carried out of

the area
S
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(7) Licensees with, or applicants for,
licenses for radiation sources that are
within the purview of paragraph (¢X6)
of this section, and that must be used
in a variety of positions or in peculiar
locations, such as open fields or for-
ests, that inake it impracticabie to
comply with certain requirements of
paragraph (c)X6) of this section, such
as those for the automatic control of
radiation levels, may apply to the Di-
rector, Office of Nuclear Material
Safety and Safeguards, U.S. Nuclear
Regulatory Commission, Washington,
D C. 20555, for approval, prior to use
of safely measures that are alternative
to those specified in paragraph (c)X6)
of this section, and that will provide at
least an equivalent degree of person-
nel protection in the use of such
sources. At least one of the alternative
measures must include an entry-pre-
venting interlock control based on a
physical measurement of radiation
that assures the absence of high radi-
ation levels before an individual can
gain access to an area where such
sources are used.
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(d) Airdborme radioactivity areas. (1)
As used in the regulations in this part
“airborne radioactivity area” means (i)
any room, enclosure, or operating area
in which airborne radioactive materi-
als composed wholly or partly of li-
censed material, exist in concentra-
tions in excess of the amounts speci-
fied in Appendix B, Table I, Column 1
of this part; or (ii) any room, enclo-
sure, or operating area in which air-
borne radiocactive material composed
wholly or partly of licensed material
exists in concentrations which, aver-
. aged over the number of hours in any
s week during which individuals are in
athe area, exceed 25 percent of the
z amounts specified in Appendix B
“ Table 1. Column 1 of this part.
% (2) Each airborne radioactivity area
shall be conspicuously posted with a
sign or signs bearing the radiation cau-
tion symbol and the words:

CAUTION !
AIRBORNE RADIOACTIVITY AREA

te) Additional requirements (1)
Each area or room wn which licensed
material is used or stored and which
contains any radioactive material
(other than natural uranium or thor
ium) in an amount exceeding 10 times
the quantity of h materiai specified

AT
sul

conspicuonusly posted with a sign or

signs bearing the radiation caution
symbol and the words

Or Danger”’

'As appropriate. the information will In
clude radiation jevels, kinds of material es
timate of activity. date for which activity s
estimated. mass ennchunent, ete

208

in Appendix C of this part shall be y

CAUTION '

RADIOACTIVE MATERIAL(S)

(2} Each area or room in which natu-
ral uranium or thorium is used or
stored in any amount exceeding one
hundred times the Quantity specified
o in Appendix C of this part shall be
Lconsmcuously posted with a sign or

S FR 10914

signs bearing the radiation cautio
symbol and the words: »

CavuTION '

RALIOACTIVE MATERIAL(S)

(f) Containers. (1) Except as pro-
vided in paragraph (f%3) of this sec-
tion. each container of licensed mate-
rial shall bear a durabie, clearly visible
label identifying the radioactive con-
Ltents.

(2) A label required pursuant to
paragraph (fx1) of this section shall
bear the radiation caution symbo! and
the words "CAUTION, RADIOAC-
TIVE MATERIAL" or “DANGER,
RADIOACTIVE MATERIAL". It shall
also provide sufficient information ’ to
permit individuals handling cr using
the containers, or working in the vicin-
ity thereof, to take precautions to
avoid or minimize exposures.

(3) Notwithstanding the provisions
J of paragraph (fX1) of this section la-
~ beling is not required:

(1) For containers that do not con-
« tain licensed materials in quantities
“ greater than the applicable quantities
= listed 1n Appendix C of this part.

(ii) For containers contalling only
natural uranium or thorium in quanti-
ties no greater than 10 times the appli-
cable quantities listed in Appendix C
of this part.

(iii) For containers that do not con-
tain licensed materials in concentra-
tions greater than the applicable con-
centrations listed in Appendix B,
Table 1, Column 2, of this part.

tiv) For containers when they are at-
tended by an individual who takes the
precautions necessary to prevent the
exposure of any individual to radiation

or radivactive materials in excess of
the limits established by the regula-
tions in this part.

-
-

= (¥) For containers when they are in
= transport and p: “kaged and labeled in
« accordance with regulations of the De-
« _bartment of Transportation

(vi) For containers which are accessi
ole * only to individuals authorized to
handle or use them, or to work in the
= yvicimity thereof, provided that the con-
§ tents are identified to such individuals
« by & readily available written record.

“  (vii) Por manufacturing or process
= eq lipment, such as nuclear reactors,
Lreacwr components, piping. and tanks.

4
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r (4) Each licensee shall, prior to dis-
= posal of an empty uncontaminated
E container to unrestricted areas,
z Femove or deface the radioactive mate-
« rial label or otherwise clearly indicate
2 that the container no longer contains
Lndlou:ﬂve materials.

§20.204 Same: exceptions.

Notwithstanding the provisions of
§ 20.203,

(a) A room or area is not required to
be posted with a caution sign because
of the presence of a sealed source pro-
vided the radiation level twelve inches

or housing does not exceed five

«

-
from the surface of the source con-
tainer

r

(b) Rooms or other aress In hospi-
tals are not required to be posted with
ecaution signs, and control of entrance
or access Lhereto pursuant to
§ 20.203(c) is not required, because of

ﬂm presence of patients containing by-

product material provided that there

« Are personnel In attendance who will
-

take the precautions necessary to pre-
vent the exposure of any individual to
radiation or radioactive material in
excess of the limits established in the
regulations in this part.

(¢) Caution signs are not required to
be posted at areas or rooms containing
radioactive materizls for periods of
Jess than eight hours provided that (1)
the materials are constantly attended
during such periods by an individual
who shall take the precautions neces-
sary to prevent the exposure ol any in-
dividual to radiation or radioactive
materials in excess of the !imits estab-
lished in the regulations in this part
ahd; (2) such area or room is subject to
i-mo licensee’s control.

(d) A room or other area is not re-
quired to be posted with a caution
sign, and control is not required for
each entrance or access point to a
room or other area which is a high ra-
diation area solely because of the pres-
ence of radioactive materials prepared
for transport and packaged and Ia
beled in accordance with regulations
of the Department of Transportation.

' Por example, containers in locations such
a8 water-filled canals, storage vaults, or hot
cells

b
g
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L, hours.

§20.205 Procedures for picking up. receis.
ing. and opening packages.

(a)1) Each licensee who expects W
receive & package containing quanti-
ties of radioartive material in excess of
the Type A quantities specified in
paragraph (b) of this section shall:

(i) 1f the package is to be delivered
to the licensee's facility by the carrier,
make arrangements to receive the
package when it is offered for delivery
by the carrier; or

(11) If the package is to be picked up
by the licensee at the carrier's termi-
nal. make arrangements to receive no-
tification from the carrier of the arriv-
al of the package, at the time of arriv-
al

(2) Each licensee who picks up &
package of radioactive material from &
carrier's terminal shall pick up the
package expeditiously upon receipt of
notification from the carrier of its ar-
rival.

(b)1) Each licensee, upon receipt of §
a package of radioactive material, "
shall monitor the external surfaces of
the package for radioactive contami-
nation caused by leakage of the radio-
active contents, except.

(1) Packages containing no more
than the exempt quantity specified in
the table in this paragraph;

(11) Packages containing no more
than 10 millicuries of radioactive ma-
terial consisting solely of tritium,
carbon-14, sulfur-35, or lodine-125;

(ii1) Packages containing only radio-
active material as gases or in special
form.

(fv) Packages containing only radio-
active material in other than liquid
form (including Mo-99/T:-99m gener-
ators) and not exceeding the Type A
quantity limit specified in the table in g
this paragraph; and

(v) Packages containing only radion-
uclides with half-lives of less than 30
days and & total quantity of no more
than 100 millicuries.

The monitoring shall be performed as<
soon as practicable after receipt, bu(:
no later than three hours after the

package is received at the licensee’s fa-
cility if received during the licensee’s
normal working hours, or eighteen
hours If received after normal working

(2) If removable radioactive comum-E
nation in excess of 0.01 uucrocunuf
(22,000 disintegrations per minute) per®
100 square centimeters of package rur L
face 15 found on the external surfaces
of the package, the licensee shall -
mediately notify' the final delivering
carrier and, by telephone and tele-
graph, mailgram or facsimile, the ID-!
propriate Nuclear Regulatory Com «
mission Inspection and Enforcement s
Regional Office shown in Appendix D'
of this part. |

-

—

TABLE OF EXEMPT AND TYPE A QUANTITIES

Exempt | Type A

|

Tramspon ’ | quamy ket | Quanuty W
FOE | eeren) | ane)

]
| ) | o1 0001
i 0 00%0
" . ! 3
" PSR ER— ' 2
M- e 1 x
v i 1 1o0C
| IR S—— 25,000 1000
Py P — 1 o
The detvvions of “Yanspon gog” end “specs lom”

e spached o | 71 4 of e chapter

"The reporting requirements in § 20.208
hav: been approved by GAO under number
B-180 225 (R 0084

(e)1) Each licensee, upon receipt of
a package containing quantities of ra-
dioactive material in excess of the
Type A quantities specified In para-
graph (b) of this section, other than
those transported by exclusive use ve-
hicle, shall monitor the radiation
levels external to the package. The
package shall be monitored as soon as
practicable after receipt, but no later
than three hours after the package is
received at the licensee's facility if re-
ceived during the licensee’s normal
working hours, or 18 hours if received
after normal working hours.

(2) 1f radiation levels are found on
the external surface of the package in
excess of 200 millirem per hour, or at
three feet from the external surface of
the package in excess of 10 millirem
per hour,

the licensee shall immediate-
ly notify by telerlione and telegraph
mailgram, or fa simile, the director of
the appropriate NRC Regional Office
listed in Appencix D, and the final de-
livering carrier.

(d) Each licensee shall establish and
maintain procedures for safely open-
ing packages in which licensed materi-
al is received, and shall assure that
such procedures are followed and that
due consideration is given to special
instructions for the *ype of package
being opened,

rg- 820206 Instruction of personnel.

Instructions required for individuals
working in or frequenting any portion
of a restricted area are specified in
§ 19.12 of this chapter.

§20207 Storage and control of licensed
malteriale in unresiricted arens.

(a) Licensed materials stored In an
unrestricted area shall be secured
from unauthorized removal from the
place of storage

(b) Licersed materials in an unres-
tricted area and not in storage shall be

September 1, 1982



tended under the constant surveil-
lance and immediate control of the li-
censee,

-

-

WASTE DisrosaL

§20.301 General requirement.

No licensee shall dispose of licensed
material except:

(a) By transfer to an authorized re-
ciplent as provided in the regulations
in Parts 30, 40,60, 61. 70 or 72 of this
chapter, whichever may be applicable;
or

47 FRS44

) As suthorized undcr § 20.302 or
61 of this chaoter; or

,.__
S

-

(¢) As provided in § 20.303, applica-
ble to the disposal of licensed material
by release into sanitary sewerage sys-
tems, or in § 20.306 for disposal of spe-
cific wastes, or in § 20.106 (Radioactiv-
ty in effluents to unrestricted areas).

46 FR 62D

e

§20.302 Method for obtaining approval of
proposed disposal ocedures.

(a) Any licensee or applicant for a li-
cense may ly to the Commission
for approval of proposed procedures to
dispose of licensed material n a

{ & wuner not otherwise authorized In
" « regulations in this chapter. Each
| «, Jlication should include a descrip-
= ton of t..¢ licensed material and any
o other radioactive material involved, in-
~ cluding the quantities and kinds of
£ such material and the levels of radio-
- activity involved, and the proposed
manner and conditions of disposal
The application should also include an
analysis and evaluation of pertinent
information as to the nature of the en-
vironment, including topographical,
geological, meteorological, and hydro-
logical characteristics; usage of ground
and surface waters in the general area;
the nature and location of other po-
tentially affected facilities: and proce-
dures to be observed to minimize the
risk of unexpected or hazardous expo-
sures.
b

February 28, 1983(reset)

[47 FRY Icae—
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tb) The Commission will not approve
any application for a license for dis-
posal of licensed material at sea uniless
the applicant shows that sea disposa)
offers less harm to man or the envi-
ronment than other practical alterna-
tive methods of disposal.

o permit

§20.303 Disposal by release into uniuryE

< relieves the licensee of maintaining re-

sewerage systems.

No licensee shall discharge licensed
material Into a sanitary sewerage
system unless:

(a) It is readily soluble or dispersible
in water, and

(b) The guantity of any licensed or
nther radioactive material reieased
into the system by the licensee in any
one day does not exceed the larger of
paragraphs (b) 1) or (2) of this section.

(1) The guantity which, if diluted by
the average daily Juantity of sewsge
released into the sewer by the licensee,
will result in an average concentration
equal to the limits specified in Appen-
dix B. Table I, Col'amn 2 of this part:
or

(2) Ten times the quantity of such
material specified in Appendix C of
this part; and

(c) The quantity of any licensed or
other radioactive material released in
any one month, if diluted by the aver-
age monthly quantity of water re-
leased by the licensee, will not resuit
in an average concentration exceeding
the limits specified in Appendix B,
Table I, Column 2 of this part. and

(d) The gross quantity of licensed
and other radivactive material, exclud-
ing hydrogen-3 and carbon-14, released ¢

into the sewerage system by the licens. =
ee does not exceed one curie per year.»

The quantities of hydrogen3 andu
carbon-14 released into the sanitary:
sewerage system may not exceed 5
curies per year for hydrogen-3 and 1
curie per year for carbon 14. Excreta
from individuals undergoing medical
diagnosis or therapy with radioactive
material shall be exempt from any
limitations contained in this section.

$20.305 Trestment or disposal by inciner.
ation.

No licensee shall treat or dispose of
licensed material by Incineration
except for materials listed under
§ 20.306 or as specifically approved by
the Commission pursuant to
§§ 20.106(b) and 20.302.

£20.306 Disposal of specific wastes,

Any licensee may dispose of the fol-
lowing licensed material without
regard to its radioactivity:

2040

(rnext page 15 20 10a8)

(a) 0.05 microcuries or less of hydro-

gen-3 or carbon-14, per

gram of

medium, used for liquid scintillation

counting; and

(b) 0.05 microcuries or less of hy
gen-3 or carbon-14, per gram of anim
tissue averaged over the weight of the

entire animal;

provided however,

tissue may not be disposed of under
2 this section in a manner that would

humans or as animal feed.

its use either as food for

(¢) Nothing in this section, however,

cords showing the receipt, transfer
and disposal of such byproduct materi-
al as specified in § 30.51 of this chapter;

and

(d) Nothing in this section relieves

the

licensee from complying with

other applicable Federal, State and
local regulations governing any other
toxic or hazardous property of these

materials.

'
—

§ 20311 Transfer for disposal and
manifests,

(a) Purpose. The requirements of this
section are designed to control transfers
of radioactive waste intended for
disposal at a land disposal facility and
establish a manifest tracking system and
supplement existing requirements
concerning transfers and recordkeeping
for such wastes. The reporting and
recordkeeping requirement. contained
in this section have been approved by
the Office of Management and Budget;
OMB approval No. . 150-0014.

(b) Each shipment of radioactive
waste 1o a licensed land disposal facility
must be accompanied l:l: shipment
manifest that contains the name,
address, and telephone number of the

= person generating the waste. The

manifest shall also include the name,

« address, and telepbne number or the

name and EPA hazardous waste

- identification number of the person

transporting the waste to the land
disposal facility. The manifest must also
indicate as completely as practicable: a
ph{oicnl description of the waste; the
volume; radionuclide identity and
quantity; the total radioactivity: and the
principal chemical form. The
oohdxgumm agent must be specified.
Waste conta more than 0.1%
chelating agents by weight must be
identified and the weight percentage of
the chelating agent estimated. Wastes
classified as Class A, Class B, or Class
C in § 81.55 of this chapter must be
clearly identified as such in the
manifest. The total quantity of the
radionuclides H-3, C-14, Tc-99 and |-
129 must be shown. The manifest
required by this paragraph may be
shipping papers used to meet
Department of Transportation or
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Environmental Protection Agency
regulations or requirements of the
receiver, provided all the required
information is included. Copies of
by this section may

representative of the waste
ve was
nh:l,dp and date ma md’::::u

(d) Any generaling licensee
transfers radioactive waste to a land
m:hdmy or a licensed waste

shall comply with the
requirements (n pasagraphs (d)(1)
through (8) of this section.
ting licensee who transfers waste

a licensed waste processor who treats

or repackages waste shall comply with

the of paragraphs (d)(4
WMAW

(1) Prepare all wastes so that the
waste {s classified according to § 61.55
and meets the waste characteristics

ts in § 61.58 of this chapter:

(2) Label each package of waste o
ld-ﬂl‘whthnnu 88 A waste,
Class B waste, or Class C waste, in
accordance with § 81.55 of this chapter;

(8) Conduct a quality control program
to assure compliance with §§ 61.55 and
01.58 of this chapter; the rtogmn must
“‘hdudo management evaluation of

i3

(4) Prepare shipping manifests to meet
the requirements of §§ 20.311 (b) and (c)
of this part; "

(8) Forward a copy of the manifest to
the intended recipient, at the time of
shipment: or, deliver to a collector at the
time the waste is collected, obtaining
scknowledgement of receipt in the form
of a signed copy of the manifest or
equivalent documentation from the
collector:

(8) Include one copy of the manifest
with the shipment:
of the manifest and

(7) Retain a co

documentation of acknowledgement of
as the record of transfer of

licensed material as required by Parts

30, 40, and 70 of this chapter; and.

(8) For any shipments or any part of a
shipment for which acknowledgement of
receipt has not been received within the
times set forth (n this section, conduct
an investigation in accordance with
paragraph (h) of this section.

(e) Any waste collector licensee who
handles only prepackaged waste shall:

47 FRST446

(1) Acknowledge receipt of the waste
from the generator within one week of
receipt by returning a signed copy of the
manifest or equivalent documentation;

(2) Prepare a new manifest to reflect
consolidated shipments; the new
manifest shall serve as a listing or index
for the detailed generator manifests.
Coples of the generator manifests shall
be a part of the new manifest. The waste
colector may prepare a new
without .mdmz the generator
manifests, provided the new manifest
contains for each package the
information specified in paragraph (b) of
this section. The collector licensee shall
certify that nothing has been done to the
waste which would invalidate the
generator’s certification;

(3) Forward a copy of the new
manifest to the land disposal facility
operator at the time of shipment;

(4) Include the new manifest with the
shipment to the disposal site:

(5) Retain a copy of the manifest and
documentation of acknowl ent of
receipt as the record of transfer of
licensed material as reguired by Parts
30, 40, and 70 of this chapter, and retain
information from generator manifests
until disposition is authorized by the
Commission; and,

(8) For any shipments or any partof &
shipment for which acknowledgement of
receipt is not received within the times
set forth in this section, conduct an
investigation in accordance with
paragraph (h) of this section.

() Any licensed waste processor who
treats or repackages wastes shall:

(1) Acknowledge receipt of the waste
from the generator within one week of
receipt by returning a signed copy of the
manifest or equivalent documentation;

(2) Prepare a new manifest that meets
the requirements of paragraphs (b) and
(¢) of this section. Preparation of the
new manifest reflects that the processor
is responsible for the waste:

(3) Prepare all wastes so that the
waste is classified according to § 61.55

and meets the waste characteristics
requirements in § 61.56 of this chapter;

(4) Label each package of waste o
identify whether it is Class A waste,
Class B waste, or Class C waste. in
accordance with §§ 81.58 and 61.57 of
this chapter:

(5) Conduct a quality control program
to assure compliance with §§ 81.55 and
61.56 of this chapter. The program shall
include management evaluation of
sudits;

(6) Forward a copy of the new
manifest to the disposal site operaior or
waste collector at the time of shipment,
or deliver to a collector at the time the
waste is collected, obtaining
acknowledgement of receipt in the form
of a signed copy of the manifest or

20.10a

(next page (s 70 108)
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equivalent documentation by the
collector;

(7) Include the new manifest with the
shipment;

(8) Retain copies of original manifests
and new manifests and documentation
of acknowledgement of receipt as the
record of transfer of licensed material
required by Parts 30, 40, and 70 of this
chapter; and

(9) For any shipment or part of 8
shipment for which acknowledgement is
not received within the times set forth in
this section. conduct an investigation in
accordance with paragraph (h) of this

section.
The land disposal facility operator

(1) Acknowledge receipt of the waste
within one week of receipt by retumning
a signed copy of the manifest or
equivalent documentation to the
shipper. The shipper to be notified is the
iicensee who last possessed the waste
and transferred the waste to the
operator. The returned copy of the
manifest or equivalent documentation

shall indicate l:{‘dummdu
between materials listed on the manifest
and materials received:

(2) Maintain copies of all completed
manifests or equivalent documentation
until the Commission authorizes their
disposition: and

(3) Notify the shipper (i.e., the
generator, the collector, or processor)
and the Director of the nearest
Commission Regional Office listed in
Appendix D of this part when any
shipment or part of a lb.i‘pmcm has not
arrived within 60 days after the sdvance
munifest was received.

(h) Any shipment or part of &
shipment for which acknowledg:ment is
not received within the times se forth in
this section, must:

{1) Be investigated by the shipper if
the shipper has not received notification
of receipt within 20 days after transfer;
and

(2) Be traced and ed. The
investigation shall include tracing the
shipment and filing a report with the
nearest Commission Regional Office
listed in Appendix D of this part. Each
licensee who conducts a truce
investigation shall file a written repart
with the pearest Commission's Regional
office within 2 weeks of completion of
the (nvestigation.
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§20.401 Records of survevs, radiation
monitoring, and disposal.

(a) Each licensee shall maintain re.
cords showing the radiation exposures W
of all individuals for whom perscnnel
monitoring is required under § 20.202
of the regulations in this part. Such
records shall be kept on Form NRC-5,
in accordance with the instructions
contained in that form or on clear and
legible records containing all the in-
formation required by Form NRC-5.
The doses entered on the forms or re-
cords shall be for periods of time not
exceeding one calendar quarter.

I_;’ (b) Each licensee shall maintain
records In the same units used in this
part, showing the results of surveys
required by § 20.201(L), monitoring
required by §§ 20.205(b) and 20.205(c),
and disposals made under §§ 20302,
20.303, removed § 20.304," and Part 61 of
L this chapter.

47 FRS7446

(¢)1) Records of individual exposure
to radiation and to radioactive materi-
al which must be maintained pursuant
to the provisions of paragraph (a) of
this section and records of bioassays,
ncluding results of whole body count-
ing examinations, made pursuant to
§ § 20 108, shall be preserved until the
= Commission authorizes disposition.

= (2) Records of the results of surveys
& and monitoring which must be main-
~ tained pursuant to paragraph (b) of
this section shall be preserved for two
years after completion of the survey
except that the following records shall
be maintained until the Commission
authorizes their disposition: (i) Re-
cords of the results of surveys to de-
termine compliance with § 20.103(a);
(i) in4he absence of personnel moni-
toring data, records of the results of
surfeys to determ.ie external radi-
ation dose; and “:li) records of the re-
suits of surv.ys used to evaluate the
release ~! ,adioactive effluents to the
environment.

—

20-10b
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(3) Records of disposal of licensed
malerials made pursuant to §§ 20.302,
20,303, removed § 20.304." and Part 81 of
this chapter are to be maintained until
the Commis authorizes their
disposition.

(4) Records which must be main-

r.’ FRSI44s -~

talned pursuant to this part may be &

the original or a reproduced copy or
microform {f such reproduced copy or
microform is duly authenticated by
authorized personnel and the micro-
form is capable of producing a clear
! and legible copy after storag= ‘c. ine
@ period specified by Commission regu-
« lations.
: (5) If there is a conflict between the
« Commission's regulations in this part,
license condition, or technical specifi-
cation, or other written Commission
approval or authorization pertaining
to the retention period for the same
type of record, the retention period
specified in the regulations in this
part for such records shall apply
unless the Commission pursuant to
§ 20.501, has granted a specific exemp-
tion from the record retention require-
ments specified in the regulations in
. this part.
" §20.402 Reports of theft or loss of
licensed material
3 (a)(1) Each licensee shall report to the
Commission. by telephone. immediately
after it determines that a loss or thef! of
licensed material has occurred in such
uantities and under such circumstances
at it appears to the licensee that a
substantial hazard may result to persons
g in unrestricted areas.
5 (2) Reports must be made as follows:
2 (i) Licensees having an installed
s Emergency Notification System shall
<

make the reports to the NRC Operations
Center in accordance with § 50.72 of this
chapter.

(ii) All other licensees shall make
reports to the Administrator of the
appropriate NRC Regional Office listed
in Appendix D of this part.

(b) Each licensee who makes a report
under paragraph (a) of this section shall,
withing 30 days after learning of the loss
or theft, make a report in writing to the
U.S. Nuclear Regulatory Commission,
Document Control Desk, Washington,
D.C. 20555, with a copy to the
appropriate NRC Regional Office listed
lﬂArpcnduDoleopm‘!‘honpon
shall include the following information:

r' (1) A description of the licensed ma-

terial involved, Including kind, quanti-
§ ty, chemical, and physical form;
~ (2) A description of the circum-

® stances under which the loss or theft

occurred;

aF

probable disposition of the licensed
material involved;
(4) Radiaticn exposures to individ-

(3) A statement of disposition or

uals, circumstances under which the
exposures occurred, and the extent of
possible hazard to persons in unres-
tricted areas.

(5) Actions which have been laken,
or will be taken, to recover the materi-
al, and

(6) Procedures or measures which
have been or will be adcpied to pre-
w vent a recurren = of the loss or theft
% of licensed material.

(¢) Subsequent.tc iiling the written
report the litensee shall also report
any substantive additional informa-
tion on the loss or theft which be-
comes available to the licensee, within
30 days after he learns of such infor-
mation.

(d) Any report filed with the Com-
mission pursuant to this section shall
be 50 prepared that names of individ-
uals who may have received exposure
.0 radiation are stated in a separate
| part of the report.

"3\(e) Por holders of an operating license
for a nuclear power plant, the events
included in ph (b) of this section
must be reported in accordance with the
procedures described In §50.73 (b), (c),
(d), (e). and (g) of *his chapter and must
include the information required in
paragraph (b) of this section. Events

re in accordance with §50.73 of
this chapter need not be reported by &
2 duplicate report under paragraph (b) of
5 this section.

¥ §20.403 Notifications of incidents.

(a) Immediate notification. Each
licensee shall immediately report any
events involving byproduct, source, or
special nuclear material possessed by
the licensee that may have caused or
| threatens to cause:
~ (1) Exposure of the whole body of
any individual to 25 rems or more of
radiation; exposure of the skin of the
whole body of any individual of 150
rems or more or radiation; or exposure

of the feet, ankles, hands or forearms
' of any individual to 375 rems or more
- of radiation; or
& (2) The release of radioactive materi-
al in concentrations which, if averaged
over a period of 24 hours, would
exceed 5,000 times the limits specified
for such materials in Appendix B,
Table II of this part; or

(3) A Joss of one working week or
more of the operation of any facilities
affected; or

-

¢ (4) Damage to property in excess of
£ £200,000.

.

2041

> {b) Twenty-four hour notification.
% Each licensee shell within 24 hours of
discovery of the event, report any event
involving licensed material possessed
by thz licensee that may have caused or
threalens (0 cause:

(1) Exposure of the whole body of
any individual to 5 rems or more of ra-
diation; exposure of the skin of the
whole body of any individual to 30
rems or more of radiation; or exposure
of the feet, ankles, hands, or forearms
to 75 rems or more of radiation; or

(2) The release of radioactive materi-
al in concentrations which, if averaged
over a period of 24 hours, would
exceed 500 times the .uuits specified
for such materials in Appendix B,
Table II of this part; or

(3) A loss of one day or more of the
nperation of any facllities affected; or

48 FR 338

(4) Damage to property in excess of
$2,000.

f" FR l”‘!‘ ‘————a R

(¢) Any report filed with the Com-
mission pursuant to this section shall
be prepared so that names of individ-
uals who have received exposure to ra-
diation will be stated in a separate
part of the report.

(d) Reports made by licensees in
response to the requirements of this
section must be made as follows:

(1) Licensees that have an installed
Emergency Notification System shall

P mnkﬂhonpoﬂlnqumdbypcm’lph
% (a) and (b) of this section to the NRC

2 Operations Center in accordance with
x §5072 of this chapter.

= (2) All other licensees shall make the
reports required by paragraphs (a) and
(b) of this section by telephone and by
telegram, mailgram, or facsimile to the
Administrator of the appropriate NRC
l;oﬂoml Office listed in Appendix D of
_ this part.

8 FR ."ﬂ

4

| 820,404 [Reserved)

§ 20408 Reports of oversxposures and
axcessive levels and concentrations.

» (a)(1) In addition to any notification
required by § 20.408 of this part, each
licensee shall make a report in writing
concerning any one of the follo
types of incidents within 30 days of its
oceurrence:

(i) Each exposure of an individual to
radiation in excess of the applicable
limits in §§ 20.101 or 20.104(a) of this
part, or the license;

(ii) Each exposure of an (ndividual to
radioactive material in excess of the
applicable limits in §§ 20.103(a)(1),
20.103(a)(2). or 20.104(b) of this part, or
in the license:

48 FR 33850
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(iii) Levels of radiation or with the procedures described in year was in each of the following esti-
concentrations of radioactive material in paragraphs 50.73 (b). (c}. (d). (e}. and (g) mated exposuie ranges.
a p';l.m::l.dli.n. in u:x&;ul of any other of this chapter and must also include the -
applicable limit in the license; information required by paragraphs (a) i | Number of A
(iv) Any incident for which 2 and (c) of this section. Incidents ———m e ol m‘. -
notification is required by § 20.403 of ™ reported in accordance with § 50.73 of -
this part: or I this chapter need not be reported by a o mm onas R R
(v) Levels of radiation or i duplicate report under paragraphs (a) or o' -y AN Nt
concentrations of radioactive material fc) of this section. 0251005 . e
(whether or not involving excessive (e) All other licensees who make 0816078 L
exposure of any individual) in an reports under paragraphs (a) or (c) of : o ——— :
unrestricted area in excess of ten times this section shall, within 30 days after -y R WS D 1 i e
any applicable limit set forth in this part learning of the overexposure or &l —
or in the license. excessive level or concentration, makea ; :: »
%  (2) Each report required under report in writing to the U.S. Nuclear Yewr
@ paragraph (a)(1) of this section must Regulatory Commission, Document e ——
describe the extent of exposure of Control Desk. Washington. D.C. 20855, ::fo ST -
individuals to radiation or to radioactive with a copy to the appropriate NRC Wie . -
material. including: Regional Office listed in Appendix D of 11012
(i) Estimates of each individual's _ this part. s
exposure as required by paragraph (O] 20406 (Reserved) g dong e gredin i ugieg gt
(if) Levels of ru(dil‘;lon and I § 20.407 Personnel monitoring reports. The low exposure range data are re
T T e Each person described in § 20.408 of | uired tn order to obtain better infor.

% FRI1s2S

3 el

>

48 FR 3385%0

involved;

(iii) The cause of the exposure, Icvoll
or concentrations; and

(iv] Corrective steps taken or planned

_to prevent a recurrence.
™~ () Any report filed with the Com-

mission pursuant to paragraph (a) of
this section shall include for each indi-
vidual exposed the name, socia) secu-
rity number, and date of birth. and an
estimate of the individual's exposure.
The report shall be prepared so that
this information is stated in a separate
part of the report.

(e)(1) In addition to any notification

43 FR a4

this part shall, within the first quarte:
of each calendar year, submit to the
Director of Management and Program
Analysis, U.S. Nuclear Regulatory
Commission, Washington, D.C. 20555,
the reports specified {n paragraphs (a)
and (b) of this section covering the
preceding calendar year.' All other
persons specifically licensed by the
Commission shall, within the first
quarter of calendar years 1979 and
1980, submit to the Director of Man-
agement and Program Analysis, U.S.
Nuclear Regulatory Commission,
Washington, D.C. 20555, the reporis
specified in paragrzphs (a) and (b) of
this sectian covering the preceding cal-

mation about the exposures actually

recorded. This section does not require

{improved measurements.

§20.408 Reports of personnel monitoring
on termination of employment or
work.

(a) This section applies to each
person licensed by the Commission to:

(1) Operate a nuclear reactor de-
signed to produce electrical or heat
energy pursuant to §50.21(b)
§ 50.22 of this chapter or a testing Ib
cility as defined in §50.2(r) of th
chapter;

(2) Possess or use byproduct materi-
al for purposes of radiography pursu.

mmwg‘ﬁ N-‘:ﬂ of this part, each : enduAyem 197l{md ;919.1'-' he totay AP 0 Parts 30 and 34 of this chapter:
make a re in writing o (a) report of either (1) the to -t
levels of radiation or nlm. of . number of individuals for whom per: (3) Possess or use at any one time,
radiocsctive material in excess of limils sonnel monitoring was required under | for purposes of fuel processing, fabri-
by 40 CFR Part 190, § 20.202(a) or § 34.33(a) of this chapter | cating, or reprocessing, special nuclear
amental Radiation Protection during the calendar year; or (2) the - material in a quantity exceeding 5,000
Standards for Nuclear Power total number of individuals for whom 2 sTams of contained uranium-235, ura-
personnel monitoring was provided - nium-233, or plutonium or any combi.

Operations,” or in excess of license
conditions releted to compliance with 40
CFR Part 190.

(2) Each report submitted under
paragraph (c)(1) of this section must
describe:

(i) The extent of exposure of
individuals to radiation or to radioactive
material,

(ii) Levels of radiation and
concentrations of radioactive material
involved;

(iil) The cause of the exposure, levels,
or concentrations; and

(iv) Carrective steps taken or planned
to assure against a recurrence, including
the schedule for achieving conformance
with 40 CFR Part 190 and with
associated license conditions.

(d) For holders of an operating license
for & nuclear power plant, the incidents
included in paragraphs (a) or (¢) of this
section must be reported in accordance

July 29, 1983

during the calendar year; Provided,
however, That such tota) includes at
least the number of individuals re-
guired to be reported under paragraph
(a)1) of this section. The report shall
indicate whether It is submitted In ac-
cordance with paragraph (aXl) or
(aX2) of this sertion. If personnel
monitoring was net required to be pro-
vided to gny individyal by the licensee
under $§ 20.202(a) or 34.33(a) of this
chapter during the calendar year, the
licensee shall submit a negative report
indicating that such personnel moni-
toring was not required.

(b) A statistical summary report of
the personnel monitoring information
recorded by the licensee for individ-
uals for whom personnel monitoring
was either required or provided, as de-
scribed in paragraph (a) of this sec-
tion, indicating the number of individ.
uals whose total whole body exposure
recorded during the previous calendar

2142
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nation thereof pursuant to Part 70 of
this chapter;

(4) Possess high-level radioactive
weste at a geologic repository oper-
ations area pursuant to Part 60 of this
chapter; or

(5) Possess spent fuel in an Inde
pendent spent fuel storage installation
(ISFSI) pursuant to Part 72 of this
= chapter; or

(6) Possess or use at any one time,
for processing or manufacturing for
distribution pursuant to Parts 30, 32,
or 33 of this Chapter, byproduct mate-
rial in quantities exceeding any one of
the following quantities:

'A licensee whose license expires or termi:
nates prior to, or on the last day of the cal-
endar year, shall submit reports at the expi-

raton or termination of the license, cover:
ing that part of the year during which II-‘

license was (n effect.
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(7) Recaive radicactive waste from
other persons for disposal under Part 81
of this chaoter.

r.l! L] !’44.1

(b) When an individual terminates
employment with a licensee describe
in paragraph (a) of this section, or an
individual assigned to work in such s
licensee's facility but not eraployed by
the licensee, completes the work as-
signment in the licensee’'s facility, the
licensee shall furmish to the Director
of Management and Program Analysis,
U.S. Nuclear Regulatory Commission,
Washington, D.C. 20555, & report of
the individual's exposures to radiation
and radioactive material, incurred

=
~
-
.
-
T
.
-
-

during the period of employment or

work assignment in the licensee's fa-
cility, containing information recorded

by the licensee pursuant to
§120401(a) and 20.108. Such report

shall be furmished within 30 days after

the exposure of the individual has

been determined by the licensee or 90
days after the date of termination of
employment or work assignment
whichever is earlier.

"The Commission will evaluate the data
obtained for 1978 and 1979 pursuant Lo this
paragraph. and the benefits derived there
from and may take action, Including publi
cation of notice of proposed rulemaking. to
exiend or otherwise modify this reporting
reQuirement

§ 20409 Noltifications and reports to indi-
viduals

(a) Requirements for notifications
and reports to individuals of exposure

« 1o radiation or radioactive material are

.
-
«
M

©
-

L

—~

specified in § 19.13 of this chapter

(b) When & licensee is required pur-
suant to §§ 20.405 or 20.408 o report
(0 the Commission any exposure of an
individual to radiation or radiocctive
material, the licensee shall also notify
the individual. Such notice shall be
transmitted at a time not later than
the transmittal to the Commission,
and shall comply with the provisions

Lol § 19.13(a) of this chapter.

EXCEPTIONS AND ADDITIONAL
REQUIREMENTS

§20.501 Applications for exemptions.

The Commission may, upon applica-
tion by any licensee or upon its own
initiative, grant such exemptions from
the requirements of the regulations in
this part as it determines are author-
ized by law and will not result In
undue hazard to life or property.

§ 20.502 Additional requirementa

The Commission may, by rule, regu-
lation, or order, impose upon any Ul-
censee such requirements, in addition
to those established In the regulations
in this part, as it deems appropriate or
necessary to protect health or to mini-
mize danger to iife or property.

ENFORCEMENT

§ 20.601 Violations.

An injunction or other court crder
may be obtained prohibiting any viola-
tion of any provision of the Atomic
Energy Act of 1954, as amended, or
Title 1I of the Energy Reorganization
Act of 1974, or any regulation or order
issued thereunder. A court order may
be obtained for the payment cf a civil
penalty Imposed pursuant to section
234 of the Act for violation of section
53, 57, 62, 63, 81, 82, 101, 103, 104, 107,
or 108 of the Act, or section 208 of the
Energy Reorganization Act of 1974, or
any rule, regulation, or order issued
thereunder, or any term, condition, or
limitation of any license issued there.
under, or for any violation for which a
license may be revoked under section
186 of the Act. Any person who will-
fully violates any provision of the Act
or any regulation or order {ssued
thereunder may be gulity of a crime
and, upon conviction, may be punished
by fine or imprisonment or both, as

L;\rr".".ded by law
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APPENDIX B
Concontrations in Ak ond Weter Absve Natwrsl Bockgrovnd
[See notes st end o appende )

i
Toble | Tobie B
— ] ——
Powont | whomic ovmbe lsatepe ' Cel 1 | Ceb 2 | Cel 1| Cek 2
A Weater . Water
+ (uCi/ml)(uCi/ml)(yCi/ml)(yCi/ml)
Actiniem (39). .. Ac 2% ] 2x10" & x10? 8 x10°' 2x10°*
I Ixwo " 9 x107? 9 x10" Ix10
Ac 228 s e x10" Ixio" Ix10™ 9 x10?
[ 2 x10" Ix107? ex10° " *x10"
Americiom (93) . Am 24 L & xrom 1 x10* 2 x¥o " axiot
nl 1 x107" s xi10t 4« xi10" axi0?
Am 242w exio " 1 x107 2x10°" e x10*
[ 3xio" 3Ixi107? *xio " *x107*
Am 242 s 4xi0 4x107 1 x10° 1 x107*
[ sx10™ 4x107? 2x10°" 15107
Am 243 ] exion T x10°¢ 2x10°" 4x10*
| 1x10°" s x107 exwo" I x107t
Am 344 s 4axio™ 1 x1w0! 1 x10°7 s x107*
1 2x107* 1 x10 s x10’ s x107?
Antimeny (81). . BEURE:] s 2x1077 " x10* e xi10" 3 x10*
i i 1x107 | exrec | sxw0 | 3xi0
S 124 $ 2x107? 7 x10t sxw0"* 2x10°?
T [ 2x1w0* 7 x10* 7 x10°% 2x10°*
- 6 128 s $x1077 3x107? 2x10" 110
g | I X107 Ixi0? 9 xi0"” 1 %107
Argen (18) AN Sub! ex10™ | .. .. 1 x10°*
A Sub 2x107* S 4xio™
Arsenic (33) ... . . As 73 s 2x10 1 x1077 7 x1w0" s x10°*
1 4x107’ 1 x107? 1 x107* S x107
; As 78 s axio’ 2x107? 1 x107* s x107?
. ' 1 x10°7 2 x107? 4x s x1o?
A 78 s 1 x1077 &x10* 4xi0™ 2x10°?
| 1 x10°? exio™ Ix10™* 2x107*
As 77 s s x10°7 2x107? 2x10°* s xi107?
[ 4 x1w0’ 2x107 ¥ x107* ®x107?
Astatine (83) sresnes] MDEDY 7 x10™ sx1w! 2x10°" 2x10
| Ix10 2x107? 1 x10 7 x10*
Beriom (36). ... . .| Ba 1M} s 1 x107* $ x107? axio 2x10°¢ 5
[ axio’ s x10™* 1 x107* 2x10
8 140 5 1 x10°7 e x10 4x10™ 3 %107
[ axi10 7 x10 1 %107 2x107!
Borkollem (97) . .. | Bk 249 s 9 <107 2x107? axwo" 6 x107*
[ 1 x10°7 2x107 4x10™ 6 x107*
B 1350 s 1 x1077 éx107 s x10* 2 %107
[ 1 x107 & x107? 4x107 2x107*
Boryllium (4) . | Be7 s éx10™ $ x107? 2 x10°7 2 x107
' 1 x107 s x10? 4x1o 2x107
Blameth (83). . . . | B 208 s 2x1077 1 x107? & x10™ 4x107!
[ 1 x10°7 1 x107? s <10 4x10
207 s 2x1077 2 %107 6 x10™* & x107
1 1 x10™ 2x107* S x10" & x107*
20 s sx10™ 1 x107* 2x10°% 4x107?
i éx10™ 1 x10? 2 x10°" 4x10°*
» 12 s 1 x10’ 1 x10? 3 x10 4x1w
! 2x10°7 1«10 7= 4 x1n
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PART 20 ¢ STANDARDS "OR PROTECTION AGAINST RADIATION

APPENDIX 8

Concontvatians in A and Werer Above Notvral Backgrownd — Continved
[See notes at end of appendca )
; : Tebie | Table i
| |
e a & y! 2 ' Cab ' N 2 | col ' toma 2
1 i
| | Ak Warer Aw Ware
/ : t (uCi/m){(uCi/ml)(uCi/ml) (Ci/ml)
—————— e e— = = —_— — | — ——— e ——— - - e .
Bomine (35) » 02 $ L 1wt 8x10 | 4x10'  3x107*
| axvwe? 1 x10 ? exio* ax10?
Codmivm (48) Ce 109 s s$«<10" Sx10° 2xv0" 2x10 ¢
1 7x10" s x1w0? Ix0* 2x10*
Cd 115m s axi0o* 7«10 1x10* 3x10?
i ax10" 7 %10 1 x10°" 3x10!
' Cé 118 s 2x10 7 P x19 ex10* 3x10°
' 2«10 1 %10} exio* axio?
Calcium (20) Co 43 s axwot Ixio 1x19°* <10
' 1«10’ sx107? 4xi0* 2x10"
Ca 47 s 2107 1 x10? exio"* sxwo?
' 2x10 7 1 %10 ex1g" 3xi0?
Califarnivm (98) Cr 249 s 2x10° " 1 x10 s x10 ™ axio*
' 1107 7 x10 Ixi0 M 2x10°!
Ct 250 s sx0o " 4axio 2x10 " ix10?
| tx10" 7 x10°* Ixwo "™ Ixrw?
s s 2x10°" 1x10 ¢ 6x10 " ax10t
« | ' 1107 Bx10 ¢ Ix10 " 3x10?
- Cf 132 .S (R Ix10" 2x0 " 710"
z ) It 2x10 1 x10 " 710"
Cr 283 s | exwe™ ax10? <" 110 ¢
] sx10 " 4x10? Ixwo " 1 %10
| CF 254 s Sx10' . axrw0t 2x10 " 1 x10°7
| ol osx10" ex10* | 2x10" 1 x1077
Carben (8) lcra s | axw0* 2x10! 1 x10°* 810
(€Ol Sub s <10 1 %10
Cortum (59) | corr s ax10’  3x107 [ 2x10*  exi0?
| ' 2x10°7 + 3Ix107? s x10™* *x10?
| Co 143 s Ix10’ 1 x10°? 910" 4axiwo!
| U 2x10"7 1 x107? 7 x1w* 4xi0!
| Co 144 s 1 x10°* Ix10 Ixo " 1 x10?
| ' | ex0* Ix10* 2x107" 1 x107?
Cosium (35) | Co 1 s o1 xwe?t 7 x107? axio’ 2 x107?
[ Loax107t 3x107? I %107 9 x10 ¢
Co 134m s | 4axio? 2x10"" 1 x10 & x10!?
) i ex19t Ixr0? 2x10" 1 x107?
Cs 134 $ | axi0* ; 3xi0* 1x107° | exi0t
1 12107 ' 1xi07? 4xr0" ax10?
Cs 138 s sx1w0 3 x107? <10 1 %107
‘ | ex10 7 <10 3Ix10" 2%10°*
Ca 138 s | axr0’ 2x10°"? 1 x107* 9«10
i ! l 2¢107 2x1070 | &x10°* | exie?
Co 27 s ex10" 4ax10t 2x10" 2x10"’
| | yx0* 1 x10? sx1w0" 4x10*
Chlarine (17) <% s | ax10’ 2x10? 1 x10" s x10?
' I 2axwt 2«10 e xi1g 6 x107?
(< ™ s | 3axr0 1 x10°? exiot axi0*
' f 2210 ' 1 x107? 7 x1w0* 4ax10
Chremive (24) <N s 1 1 x10? sx10’ axyw’ 2x10”
' 2 %10 3 x10? s x10 2x107?
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PART 20 » STANDARDS FOR PROTECTION AGAINST RADIATION

APPENDIX B
Consonwations in Al and Weter Abeve Netwral Background — Continved
(See notes 8t end ol appende |

Teble | i Table

Homent b e | Inetops ' Column | | Columsn 2 Columa | : Column 2
A | vt | Ak " Waser
+ (pCi/ml)(UCi/ﬂl).(uCilll)(u(ﬂ./ﬂl)
| | |

Cobui2 (7). ... . . Ce 57 s axio | 2x107 11077 | 8 x107*
| 2x10°7 i x1ot l ex107 | axi0™
Co 38m s %107 | ex107? ex10°’ | 3Ixi107?
[ ex10t | ex107 Q Ixio? | axe™
Co 38 ] e x107 4x10” x| x0T
' $x10* | 3Ixi0? | ax10* | 9xio™
Co 80 s axio? | 10 1x10% | Sxi0t
[ ex1e* | 1 xw0 Ix107" Ix1ot
Copper (29) Cu b4 s Ix10™ | 1 xi07? 7 x10 Ix10*
[ 1x10°* | ex107 ax10* | axi0
Corlum (98). . .| Cm 243 ] 1 x1ee ] yx107 | axwo" ' 2x10°*
.t 2x19% | 7x10 | ex10v | 2x107
Com 243 ] ex107 ! 1xi0¢ | axiem| sxie
' 1x10% | 7x10¢ | 3x107" | 2x107?
Com 244 s ex10°" | 2x10°* | IxIOM, Fxi0™
i 1 Ix™ sx10t |, IxOM I 3 x1w0*
Cm 248 s SX10°M | 1x107¢ | 2x10°" | ex107*
s | 1x10°% | Ex107* | 4x10°" | 3x107*
Cm 244 s $x10°" | x| ax107" | 4 x10™
ﬂ I Ix10°% ' axie™ | axio? | 3xi07
Cm 247 s Sx0 | 1x107* | Ixi0OM axr0™
' 1x10°® | &xi0 | axio" I 2x10°*
Cm 242 s s x10°" 1x10°% | axiov | exio’
» t 1X10°M [ Ax10  4x10°" | 1xI07
Cm 249 s 1x10% | exi0? | axiw’ | wx107?
' 1xt | exiot | axi07 4 x107"
Dyspresivem (88) Dy 188 L Ix10* 1 1 x| sx10 I 4axio*
| 1x10°¢ | 1x107 | rxi0t | axi0T
Oy 144 s 21x1077 | 1 x107? L ex10? | 4x107
) ax1077 | 1x107 | 7xi0” ax107
Unsteinive (99) | #3253 s | exwee | 7xie¢ | 30| 2xie?
' axwo™! 7xi0* 2x10 " 2 %107t
s 254m $ | sxwo*, sxw* axi0® 2 x107?
' exi0* sx10 ¢ 2x10 " 2x107
s 154 L ] Ix0o " axiot exwo " ' x10°?
I 1x10% | axi0 ax10% | 1x0!
s 255 s Sx10" exi0* 2x10 " 3 %107
' axio* ! waxio 1x10 % 3x10
Erbivm (88) 1 ] ex0’ | 3Ixr0? 2xic " exio*
1 4x10 7 | 3Ix¥0 1x10t s x10"
[ "B 241 | 2xe? Ixi0? 2xw0* ! ixwot
1 | exw’ | 3Ixr07? 2x10" 1 x10°*
Turopium (63) v 192 s | axw’ ! 21x10? 1x10" sex10?
(T/2 =92 hes) | axie’ | 2axi0? 1x10* exio?
v 152 s | Ix10* ! axw0? Aaxio ™ sx10?*
(T/2 =13 ymi | ;x0T 2x¥07? & xio ™ s xi0?
e 134 $ | axwo” sx1o " 1xig® 2xie?
] | rxio " éx10* 2x10 " 2x10?
te 135 s | exio® ex10 %10 210"
1D rxiee ex10? 3 x10°* 2x10°
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APPENDIX 8
Concantations in Al snd Wale: Above Nerwral Bockgrovnd — Continved

(See notes a1 end of appenca)

§ | Table | ; Teble it
| : : .
e (@homi o) Inetepe ' Cel 1| Cel 2 Celumnl! Column2
{ |
| ~ woer | oAb | e
: t (uCi/ml)(uCi/m1)(,,Ci/ml) (,Ci/nl)
a— . L : )
|
Formivm (100) | b 254 s exio* 4x107 2x10™ 12107
| ' LT X0t 4x10 2x10°  1x107t
| Fm 233 S 2x10' 1 1x107 1 ex10" | 3xy07
] | 1 x10°* I x107 ! 6:!0"‘5 I x10?
| #m 236 $ 3.0 3x107 | 1x10% | exi0’
| ' P2x10™ 1 3x107t ! ex10M | exi0?
lu..a..m (BT $ | sxi0 21077 | _x107 | sxiot
! I loaxioe 1x10°7 | 9«10 S x107¢
Gadolinium (84) Q4 133 s <107 | ex10" | sxi0™* | 2x107
' | 90107 | ex10? | 3Ix10 | 2x10°*
Gd 139 $ . Sx1077 ' 2x30' ! 2x10Y . gx10°t
' | 4x¥0’ loaxer Ly xee ax10?
Ouitium (31) | Ge 72 s 210’ 1 x10°? 8x107" | axi07?
i ' [ axio? 1 x107? ex10™ | 4ax107?
< Garmenivem (32) Ge 71 $ | 1x107 ! $x107? 4x10’ 2107
; ' & x10* $x107 ' 2xer ! 2xi0
Geld (79) Av 198 S S L $x107" | ax10" ' 2x10°*
: | I . exwo? 4x1077 | ax10* | ) xi107t
CAw I 1 o3x1eT axet ' gy xiet s x1w
4 ‘ ' 3xie7? 121077 | axio? | §x10°?
| Av1oe s 1 %107 s x107? ax0 ‘ 2 x107*
i [ s<10’ 4x10? Ixio 2x10°*
Metnivm (73) | wem s | a0 2107 | 1x10° | 7x107
| I 710" © 3x10Y | 3x10° ! 7 xi107?
Helmivm (47) e 168 s 2x10 "’ *x10* 7 <107 3 %107
C ' N B3 *x10* éx107 | 3xr07
Mydrogen (1) ] $ | sxiwot 1x107' C ax10? | 3 xi07?
! ' s x10°* 1x107'  2axie? | 3xi07
Sub 2x10° 4axiot
indivm (49) [ in 113w s ' sxw0* 4 x107? 3Ix1077 | 1 x107
' ' 7 10t axio? x|y x107?
Lin 1 1am s 1 x10’ sx10* 4x10™ 2x10°"
: ' 2x10"* $x10°* rx1w0"l gxi0t
TR EE T s 21x10 ¢ 1107 . gxi0 axi0
1 2«10 1 x10? 6x10* | 4axi0*
| m s s 2107 IO | ex10* | exi0ot
' 3«10 3«10 1x107* | 9xi0t
lodine (33) 1128 $ , e’ ax10’ $x10" | 2x10°7
[ | 210" exio? ax10 210 ¢
1126 R 0w $x10°' | ex0" 3«10’
l ' Ixre’ I« i1xi0* *x10"
e s 2x10" 1x10? 2x10" ! ax10*
i ' Zx10" éx10? Ix10"* 2x10"
REL s 10" exi0* 1x10°", 3«10’
' 3«10’ <10 1x10' | ex107
T s 210’ 21x10? I exi0*
' ] *«10 "’ $ <10 ? Ixi0 2«10
113y s 3«0 2«10 4xto "™ 1«10
1 2«10 " 1«10 ? 7x1w0?"* 4 =10
AR T s 3«0’ ax10? ' sxr0 2 %107
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PART 20 e STANDARDS FOR PROTECTION AGAINST RADIATION

APPENDIX 8
Concontrations in Al and Water Absve Nsturel Backgrawnd — Continved ®
[See notes a1 end Of sopendes]
Tabls | ’ Table it

- |

hﬂ; 2 r—— B op 1 Cal '] Cal 2 | Salha 1 i Cab 2
Al Wetw = Al | Warer
# (uCi/ml)(uCi/m1)(yCi/al) (4Ci/ml)

| |
todine (33) .. ..........| 1134 [ 3x10™ | 2x1077 | 1x1077 | ex107
| 1es s 1 x10°7 7 x107* 1 x10™ l 4x10™
' ax10’ 2x107 1x10% | 7xwe7?
Wialwm (77).. . ... | ®1%0 s I X187 %107 axwo 2x107*
1 axio’ s x107" 1 x107* 2x10°¢
L] s 1 x1077 1x10°? ax10™* 4x107!
] Ix10™ 1x107? e x10" 4axo
14 s 2x10°" 1 x107 ax10™ | 3x107?
' ax1077 | 9x107* | sxi0” | 3xi07t
bon (26). .. | re s s *x10°" 2 %107 I x10" e x107*
| 1 X107 7 x1e™ 3 xo™ 2x10?
Fe 39 5 1 x10°7 2x10™ s x1w0* e x1ot
' s x107* 2 x107 2x10™ $x107*

Krypton (34) | Kre 83m Sk exio™t | . 1 x10°7 |

3 Xr 08 Sub 1 x107* b 3xV0”’ |

(o 4 Seb 1 x107* 2x107* |

< Xr 98 Sub 1x107% ax10* |
wlenthanwm (57) s 140 s 1xt0’ 7 x10 l sx1w* 2x10°*
' 1x10°" Tx10™ | ax10 | 2x107*
g : 203 s 3x10% | 1x107 | exiot | axio
| 2x107* 1x107 | ex10* | 4xi0
210 s 1x10°% | ax10™ | ax10°® | 1 x1077
' 210 | sx107 | exiov | 2xi07
e 212 s 2x107 e x107* | oxur'" 2x107"
[ 21107 $xi0™ | Txio™ 2x107"
Lutetium (71) TR s ex107? | 3x1e | axi0 | 1 xi0t
' 3 x10™7 3 x10™ 2 X107 | 1 X107
Mangeness (15) Ma 53 ] 1x1077 1 x107* 7xw? | axie?
' ' x1077 X107 sx10™ | 3Ix10"
| Mn 34 . ax1e’ axie? | ixi0f Ioyxve
| [} 4 x10 axwt | 1xie” | yxi0t
| a3 s s x10? 4x107 1x10* | I1xw
| ' s x10°7 Ix107 2 x10™ f 1 X107
Mercery (80) .| Ng 197w s 7 x10”’ & x10 axw* | axwot
' s x107’ s x107? Ix10t | 2xV0
Ny 197 s 1 x107t *x107" aexot | 3Ixiw0t
' Ix10™ 1 x107? e xi0* 1 $ X107
Mg 03 ] 7 x19™* Ioaxe 2x107?
' 1 x10°" | ax1wt | Vx0Tt
Molybdonum (42) e 9 s 7 %1077 sx10 | 3x10 L 2 X107
i axe? 1x1077 | rxie” | axie?
Nesdymivm (80) . Nd 144 s | exo ™ 1x107" ‘ axw v 7rxwet
1 axev 1x10°" | #ext0™?

| Nd 147 s | axwo” | 1x1e* | exi0? .

' 2x10°" 2x10? | axie™ | exi0!
Nd 149 s | 1xi07 8 x10 e x10 Ix107t
v 1xiet Ex10 | Sx107 | 3Ix107*
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PART 20 « STANDARDS FOR PROTECTION AGAINST RADIATION

APPENDIX B
Conconwations in Aw and Weter Abave N Bachgrovnd — Conn,
[See noles 8l end of appends)

Tobie | | Tabie 8

Ae L Wee AR e
+ .(ny./ﬂl)‘(UC1/nl)(yCi/m1) (uC1/n1)
! w——

I v
Nopronivm (¥3) | Np 237 s 4x10° 1 9x107F | 1x10°®  3x19°
1 110 9x10t | axida 7 3.0
Np 239 s $x1077 | 4x10' | 3Ix)0* | yxi07
) 75107 | ax107 | 2x10% | ixi0-
Nitkel (20) N ose s $x10°7 i ex1w0? | 2x107" ' 2x10 ¢
) 8x107 | ex10 | axiet ! 2x00
o3 s exi0* | axior | 2x107 | 3xi00
I I’ 1x107" i X0  rrio
N oS H ' *x10°? ax0t' | 3x10 1 X107
' [ $x10°7 ¢ Ix10 | ax10* ' 1xi0¢
Niekivm | Nb93m s ; 1x10°7 | 1x107 | 4x¥0* | 4x10*
(Columbivm) (41). T -‘ ano'; Sorxiett o sxiet | axio
$x10°7 | 3x107? | 2x10°° 1 x107
d < 1 ] 1x10°7  3x107 | 3107 1 x107*
3 | w7 s | exm* [ 3x107 g X107 | ex10°¢
i 1 $x10% | 3x1077 ! 2x10°7 ' exi0*
o Osmivm (76) | ©s 108 $ 0 3x07 | 2x100 | 2yt | 7xie
- | ol osxaer | oaxier | 2xiet | 7 xi0
e [ Os 191m $ . 202 7x0? | ex107 | 3axio?
w3 thes| phes | Ined ine
» 10~ s x10 I oaxiot 2x10 ¢
' ; ax10°7 | Sx00 | 1x10 | axi0¢
Os 192 5 | x| 23x30* ! 1x107 | exi0?
f ol axaer | axien | ox10 | 50
Patlodi Jm (44) | pe 103 $ | 1xi0t | o1xie? | s I 10 ¢
"‘ o l’ l 7:‘..: ¢ 8x107? ; Ixw Ix10° ¢
| Loexyr Ixiwe? 21x107 * x107?
i i axie? | oaxter | axiet . 7xiect
l Phespborvs (13) ‘ran ‘s nvo: S osxwt 2107 2x10°"
; #x10* | rxi0* Ixi10* 2x10 ¢
Platinum (78) e s Ex10’ | axi0? Ixio 1x10 ¢
' ' €107 3x10°'  3x10" 1 x107*
;NI”- $ ‘ 73107 © ax0? L Ix¥0 1 x107?
1 | Sx1I0* ' sx107 ! w1077, YV x107?
* I "in 5 | 120 ' svi0t . cvvo'l * 0
- ' 397 s<10? 1«10 ¢ 2 -0
AL ‘s :u:’: :.n': X107 | 1xi10?
! xig" 1x'0 21x10°7 | ex10*
LRL 's :..:: nno-: ' Ixie* ! 1xio
. 0 | I 2% " 1 %10
Proresive (04) v H 2 x16Y 1x10 ¢ Tx10°" 1 s x10°.
: [ 3" ex10t ! axwm, 3xi0*
[ Py 230 '1 :.:: :" PRI0 Y| ex10 S x10*
| ¢ X190 ' I1xt0 % Ix1o?
Pu 240 .l 2xic 9 1 x¥0 ¢ éxig '+ S <10
‘ ax 0" axi0 ¢ 1x107 3x0 4
R L1 s *xio " ’x'0? I<on 2x10*
| axio? e x10? Ix10" I x0?
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APPENDIX B
wbummAm.nmw-w

[See nowes &t end of appende )
!
; Teble | Tabie #
| |
' \ '
“ p—_ aad htops | col v | Ceb 2 | Colomal ' Colvmanl
i |
) A ‘ Water Y i Weter
¢ (et/m)Ci/m1i(CL/al) (,C1/al)
| i . |
st 000 .. ..... .| 0 . 210" 1x107* | exio™ %10,
| axie | exro | lxl."‘ 3 x10™*
Py 243 s 2x107 1x107 | exw0 Ix10™
' 21 %10 ix10 | exiot | 3xi0™
Py 244 5 2x10°" lx!."l 0:!0"‘1 4ax10™
[ 3x1o" 1 x1o°v 1 x1et
Polonium (B4) Ps 270 ] sx10°" 2xro " P
I 2x10°" | 7 x10°"
Potasslem (19) .. . . (K 82 s 2 xw 7 x10™
' 1 x10°7 axw™
Proscodymive (39) .| Pr 142 ] 2 x10°" 7 x10™
{ 1x107’ sx10™
ALt ] 3x10"’ 1 x107*
' 2x10°7 | s x10"
Promothivm (81) . . | Pm & ] e xio™ | 2x10™
i I 1 %1077 3 x10™
Pm 149 s 3xo”’ | 1107
P ' 1xt0’ 1oexie™
W Protesctiniom (91) .. | Pu 230 5 axo* sex10"
< | s x107" I axwo"
Pe 0 ] ' xo" {4 x10°"
1 1x1ete | O x0Tt | axio
Pe 212 s | exwo”’ axi0? : ax1w™T | 1xi0t
) [ 2x107’ ex10™ 1 %107
Radiem (88) e 113 s 2 x10™ axio" rxve’
[ 2% sxio™" axw
e 224 ] s x10* 2x10°% x10™
] 7 xW0" Ix10™ ! 2 xw " s x10*
e 726 s axo" axi0”’ | 3xi0°" I x10™
1 s xwo " ex10™ | 1x10°% 3 x10™
e 728 s 7 <o " ax107? | 2x10°" | 3Ixie™
' axio" 7 x107 1x10"" Ix1o?
Reden (38). . . s 220 s Ix10°? | . P T xret -
- ’ LA "o
e 12 3 %10 'oax1e™ |
Rhenivm (78). . | Re 183 s I 2x107? | ¥xw0t
! 2 x10”’ s x10” s x1w0™ ‘
e 184 s axi0”’ Ix10” 2 x10" |
i | 2107’ 1x107 X107 |
!luw s *x107* 7 x107* l Ixio”’ |
' sx0’ ax10”’ Ix10* | .
Re 108 s ax10”’ 2 x107 ! 1x0*
| 2x10"’ *x107* ex10”
Rhodiom (49) h 103w s s x10? ax107' | 3Ix107™
i s x107! x| 2x107
s 108 s e x10”’ axiot | 3Ix10™
' s xwo’ axio? | 2axr0™
Rubidivm (37) . " s 3 x10’ 2x107" 1 x107
' 7 xv0™ 7 xw 2 x10"
(Y ] s x10”’ I x10? 1x10™
| 7 x10 s x10” 2 %10
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A
APPENDIX 8
Conconmotions in Ak and Warer Ab ~ i Backy @ — Contnues
[See notes a1 end of append )
Tabie | Tabie #
| i
Hlameont | -~ ] ' Colwmn 1 | Cols 2 Coé 1 | Cel 2
|
i Ak ‘ Wetwe = Ak | Wele
| + (uCi.Inl)(uCi./nl)'(uCi/ml}(uCUal)
Ao 3
Rurhaniom (44) ' Rewr s 1x10°* 1x1077 | ex10* | 4xi0
' Ix10™ 1 x10°? & x10t I x10°
s 103 s s x10°" 21x107 2 x10° s x10"
' . x10™ 2x107? axwe ' x107
Rty 108 s 7 x10°7 3 x107 2x10°" 1 x107
' s x10°’ 3 x10? 2x107 1 X107
Ry 106 s I Ex1et 4x107* Ixio* 1 x107
1L exie 3 x10* 1x10°% | 1 x10t
Samertvm (42) | Sem 147 s 7 xwo " 1x19? x| e xr0™
i IO | 2x107 Oul."" 7 x10°*
S 131 s 6x107* 1x107? 1x107" | 4x107*
] 1x10’ 1x10°? s xw 4x1w
Sem 133 s 8 x10°7 2107 21 x10™ s x107
' “«x10 2 x10™ i x10t 8 x10™*
¥ Seandivm (31) | 5c 48 s Ix1077 | 1 x107 | s x10™ 4 x107
2 Lo oax1e® | axiet | oaxiew | axie
Se 47 $ | exw? 3 x107? l 1x107* | ¥xi0”
-4 I x| axiet | axiet | exiet
| Se 48 $ 0 1077 | axiet ! ex10” | 3x107
(N ; ! et ax107* | sx10” | 3Ixl0t
Seleniven (34) i Se 78 $ | 1x10° | 810 | ex10* | 3Ixl0¢
I Corx1e7 | oax1et | axwe? !
Silicon (14) | s s | exwr | 3xi07? 2x10°7 |
| i l 1x10° | Ixi0*
Sihver (47) Ag 108 5 ex107 | 3xier | 3xie |
' Coexe* | 3x107 | 3xi10™ |
Ag 110m s axie’ X107 | 7 xi107*
ol o1xe | oexiet | 3xie
I Ag 112 $ | aIxwe’ 1 x107 | 1xie™
I Loaxve? 1 x107 P x10
Sedium (11) Me 72 S| axie7 | 1xie 1 e x10™
i o’ x10™ * %107 310"
Ne 24 ] o Ixie ex10 | 4 <10
L 1xe? x107* | sxi10™
Sweattum (38) | S 83 s, axw X107 | 1x10™
i o 3x1et | axte” [ 1107
| s ] 210"’ Ixiet | gxr0
: 1 1x107 1x107 | ax107
we s | a3xet | axiet | Ix107"
I axwet | gxie 110 |
- % s 1x10° 1x10°* | 3x0™
w | sxme 1x1077 | 3x10°%
e s 41077 . 2x107 | 2xi0"
i ' 3107 | 10 " x:7
| 502 ] axio’ | axie? 2 %107
[ IO 2 x? | 1xi0
Sulter (16) | 898 ] Ix1077 | 3x107? | e x10™ |
P 3xw’ | axie? %107 |
Towtalum (73) | ve 182 s axwo* | yxie ’ P xi0 |
' 2x10™ | ) x107 7 x10°"
20-22
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APPENDIX §

Convanmations in Al ond Weter Abeve Netwrel Bechgrovnd — Continved
(See notes of end Of agpenda )

Toste | Table U

Columea | Colwmn 2 Column | Cotvmn 2

[ Aw "are an waore
4+ (uCi/ml)(pCi/ml)(,;Ci/ml) (y,Ci/al)

s x10? x10 Ixwo* I x%
Ixw xieo! xio* I x10

’ x10 * x1o* x10

4 xia? x1o* x10
x190°* x10* x19
x10™* x0™ x10
x10°* x10~7 x10
xW-! x10™ x 10
x1w x10™ x10
x 1077 x10°7 x10
x1 xio* x10
x190°? x10™*
x10" x10
x10™* x10™"
x10™
x10™
x10™*

exleo
2 xW
2x10™
2x107’
1 x10°?
I x1’
'
s

4 x10
' %10
3 xi™
e xio™
4xrw’
1 x10°7
1 x10?
4 xr0™
2 x1w0
*x1077
®xo™
3 x10™
s x10™
4 xio
4ax1”’
2x19°7
2x10°7
1 %07
1 x10°7
2 x10™
Ixi0™
| I x10
naan 2 x\0
*x10
| maon s x10
2xt0
n 204 éx10
Ixe
| T™h 227 IXx1e
axio
™am X0 :
exio
™ as axie
1X10
™an 1X10
1xX10
™ 232 axie
axye
e natursd exie’
ex10

T T T T T

L Al R R R

X X
oo
P 4
- -

| T 200

| :i
| :
| :
: :-
?= a

&ND‘C"--.0-nnu.-u.nuuuu—-unuu-_.g.

eesdoed Sl dddidd

P AN L L ANUAPE S NUNURR “NNUEEENNSw -

ioveswbabidse
- - e EmEe ==
- oo esoens?
- N
X M X
sttt bbanbatan
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, APPENDIX §
Conconmutions in Ak ond Water Above N { Background — Continves
' [Sew notes &t end of appendix) &
1]
~ Table | Tabie B l
j | T S R .
] ]
y e 1 bor) lsstope ' Column | Ceol 2 Cels ' Cole 2
' i
i ' Aw Warer . Aw y Woter
| t (uCi/ml)(uCi/ml)(,C1/ml) (4C1i/ml)
; Therium (90) ™ 234 s X107 | Bx10¢ | 2x10° | 2x107*
: i 30 sxw0*! axwe*| 2x10°
! Theliem (69) Tm 170 s 10 X107 | Ixi0* $x10 ¢
i ' Ixio 1x10? I x10°* Sxwo
! ! T 171 s 12107 | ixier | axio 3 x10°
. ' ) 2x10°7 1 x197? ex0™ 5w
- | Tim (30) | Sa 113 s ax10°'  2x107 1 x10°* *x10°!
' : ' sx10t 2x107 2x10 x10?
s I $n 128 s X107 Sx10%* ., 4x10"  2x10°*
| } T ex10 . sxi07t Ix10™ 2x107
| Tongeten (Weltram) (74) © W 181 $ 1 2x1I0' T 1x107 | 8x1070 . 4xtot
| ' 1107 1x107 | 4x107 ., 3Ix10*
) Rl s $x1077 | 4xIC? 1 IxI0Y , x4
’ N 1x1077  3x107 4 xi0” 1x10°*
) w e s ' axw’ axwe? ! g2xie 7 %107
i s bl oaxer !l oaxiet | ixiet | exiet
Urenivm (92) v 2% s | 3xe* 1xiee Lorx1e" | s x10
£ 1 rx1e®! yx107 | axie® ' 3 xig
v 132 3 1Xx10°%  Ex10™ ¢ IxIOM . 3 xi0t
& 1 INIOT T ExI0* | x0T 3xi0t
| v 133 s IX10°% | 9 x10* 210" 3x107t
: | ' I x10" *x10°" 4x1™ 3107
IR s! ex10°®  ex10* | ax10M  3xi0? e
. H ' 1X10°% . 9xi0* 4x10°"  3x0t
. | *s| U238 ¢ sx10®  ex10 | 2x00"  3x107
i ' 1x10°* ! gxi0 ax0m’ 30t
v 23 ] X107 | 1x107 xi07"  Lx107t
: ' 1X10°% | 1x107 | ax10v | 3xi0
| el U 238 s' 7x10M 1 x107 anr‘] ax10t
i [ 1 X107 1 x107 $ x19" 4 xio
v 240 s 2x1077 | 1x107 | ex10* | 3xios
} 1 2x1077 | 1x107 | 4x10 | Ix107
: o | Uenaturel s! 1x10°% | 1 x107 x| 3xwot
h ' 1 x10 lxl."" 1 x10™
| . Yenedivm (23) v s *x10* e xio™ Ix1w0?
i 1 I oaxet | 2xie , 3x10!
! | Xenon (34) Xo 131m Swh | 4x107’
: | Xe 133 Swh ' 3 x10°’
| Xe 133m Swh I %1077 |
H \ Xe 138 Sk txo’
, Yoerbivm (70) e 178 ' { 1x10% | 1x10
' | 2x107 | 1x10°¢
| Yowdem (39) Y % s | ax10”* | 2x10!
3 ' | 3 x10™ ! 2x107
Y- s txo’ 2 x1w0
' ; ex1o’ 310
re s i 1 x1 axwo?
' | 1x107 | 3x107
e s : 1 x107* & x107*
1 1 x0 & x10™
e s 4 x1o 3 x10t
] s x1w0 2 x0
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PART 20 « STANDARDS FOR PROTECTION AGAINST RADIATION

*Amended 17 FR 23019,
** Amended 39 FR 23990 foninote re
designated 40 FR 50704
**samended 40 FR 50704,

AL BFL AL N
39 PR 15460 redesignated
0704,

APPENDIX &
Conconmations in Al snd Water Absve N I Backgrovnd —C -
Table ! ‘ Table It
i ; | !
flames - natape | : Col ] Cok 2 | Cob 1 Cok 2
I A | wew | AR Wew
(y 1/-1)5(uc1/-1)1(,,c1/-11 (yCi/ml)
. 1 . |
In 68 s | e Ix10™ | a4xw0™ 1 x107*
ions , - exio™ . sx1w0 | 21x10" 2 x10*
In 9w ] axiwo’ axiot | ixre 7 x10°*
' axie”’ | axwer | 1xi0 ex10?
| Enew s 7x0 | sx¥07? 2x107 | 2x107
' *x10* l s x107? Ix1e’ 2107
Lireonivm (40) " s a0’ 2 x0 axro™ axo™
' | I’ 2x10? 1 x10 s xio
i 198 s 1 x10”’ 21 x107 ax10™ & x107*
[ ‘ 3 x10 2 x107 1 x10* e x107*
-4 LW s 1x10 | sx107t | axie | 3xi07t
' v <10 $x10 ¢ Ix10"* 2 x107*
B Any single redionvelide b 1 X107 3Ix10°*
ol lisred above with
siphe smission o
spentensevs Resion | |
ond with redieactive |
hatt-iife less than 3 i
howrs.
Any single redienvciide Ixv *x10* 1 xo" Ixiot
ot fiared ebeve with | :
docey mede ether then i H
sighe emissien o i !
spenrancevs Assien
and with redionctive l i |
halt-iife groater than 1 | |
hawn i ‘
Any single redionvelide L oaxio®! axie’ | axie vl 3100
et lisied sbeve, whith ! | :
dacuys by sipha smin- | |
sen 0 spentenseve
L ' ] '
. (5). inscdie

mwu.-‘ M“‘"u-mao t4. Por soluble miztures of U-238, U-234

samaphencal rieds Cloud Of rbOme Makenal and U-288 in air c. 'mical toxicity may be the
Hmiting factor. If L percent by waight (en-
richment) ¢! U-335 1 less than §, the con-

* These radon concentrations are appropri- m"“r .u"':.:m“mmm + Amended
uummn‘--ﬂ“ meter of alr aversge. Pur any earichment, t Amended
with ita short-lived daughters. Alternatively, ibe product of the average concentration snd a0 R
e value in Tebis [ may be repiaced by one- iime of exposurs during & $0-Bour workweek
aitrd (%) “workine Jovel ™ (A “working shail not exoeed §x 10 8A /ml, where
w-’n-cnnv—mdm ~ BA W the specific activity of the ursnium in-
lived redon-333 dsughters, polonium-318. « haled. The concentration valus for Table Il
Jead-314, Dlamuth-314 and pelonium-3l4. in “ 0007 milligrams uranium per cublc meter of

{-nmdu.m-q-.um R alr. The speciia activity for
of squiltbrium, that will result in the ult- , SRAUNS Sranbun
G mate smisston of 1.3 x 10 MeV of alpha ® 77X 10+ curies par gram U. The specifie
Nw_’mmgm-,- activity for other mirtures of U-338 U-338
”J"m.(:ldlm and U-334, if not known, shall be:
Jevel. " limit on radon co0cun Trations SA=86x10" curkes/gram U vagu
15 restricted aress mAy De Dased on AR AD- |“-|.A.“.'§.~"l.‘ R20
— where E is the peroen of U-238
. ‘n.by—w

20-25
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PART 20 STANDARDS FOR PHOTECTIO™ AGAINST RADIATION

NOTE YO APPFNDIX B 3. Ir any of the conditions specified below

NOTE: lo any oase where there is o @isture in air or | AF® Met, the corresponding values specified
water of more thad one red,onuctide. the Umiting veiues | Delow mAy be used in lieu of those specified
for purposes of (his Appendis showld be determined s 1o paragraph 2 above.

"“'l ?:u oty and ko o ek 5 A If the identity of each radicouclide In
clide in the misture are known. the limuing 'aiues| D€ IDIZtUre s k but the tradon
should be derived as follows Determine. for sach ra umamoummmmmum
dlonuchide in the miztare, (he raiin hetw sen the quantits © mizture i not known, the concentrstion

0 the misture and 1he limit otherw ise estah lmit for the mizture s the limit specifisd
ubed n Appendis B lor the specific radionuciide when o Appendix “B” for the radionuclide in the

not in & mixture  The sura of sueh for all the
s e o (oo mnure a0 B ol S “('-Em:':, Baving the lowest concentration
& Enws It rdlonyciides A, B. and C are present \den
in concantreiions ..c-.ude.mum".;pmgu:'m hl‘:’wm:ﬂm
‘.?""("1‘.:':.:?('.. snd MPCa and MPCe respee | that certaln radionuclides specified in Ap-
the febowing retsnaty e o “!M' 1 pendiz “B are not present in the mirture
c. Ce ce : concentration lmit for the mixture is
~ 1 lowest concentration limit in
SPES SRS SiPe; “B" for any radionuciide which
é- Heither (8 sdes 10 g w e cumeentat on of ang :“m‘ﬂhmtﬁ_ﬁ'm;
PRINOG AR L e e e BN, e Limiting,
vatae fwopaariees o Apgendia N oooal' be
- a. Por purposes of Table I, Col 1 —8x10-%
& b Por purpoces of Table 1. Col. 3—4 X 10
e ¢ Por purposes of Table I, Col 12 x 10-%
d. Por purposes of Tabie 11, Col. 38 x 104
e ——
Table I Table 11
& Element (i ber) and . P " P "
ams ums Colums 1 2
Alr GO | Weter | atr el o
WCimi) wCuml)
uu-unnuuun.nnuana.lm.mg
tabie il oniy), Pb 210 Po 210, At 211, Ka 223, Ra 224,
Ra 726 Ac 727, Ra 224 Th 2 Pa 21, Th 32 To
net, Con 208 C1 354, and Fin 25 are not prasent .. cesnsvessennas OXMPO R .. X0
128t s known thet Sr 90, 1 123, 1128, § 18, (1 )31, 1 12,
#llmt’).'bﬂthﬂa Ra 23, Ra 72, Ra 278,
A1, Tonal, Cm 248, Cf 254 and Fus 258 are not
AR e e - - oaes | ——aene X104
& Wivis known that B 80, 1129, (1128, 1126, 1 10 cable 11
et only). Pb 210, Ra 29, Ra 22 Crm 248, anu Cf 254 are
a Dot present. .., qs s X0 SVOSSSI— L et o
Ui & known that (1 129, tabie U only), Re 22, and Ra
T2 are not present . SRONNES 0 oy e wa iy — - S| SRR 1104
Uit s known ¢ uguonnm-nhnnl.n
20, Ac 21, Ra 23, P 20 Py M1, end Bk 208 are nat
I, & oo oo nsiatsn s s b nns sy s ss e Eae Fde s ons e ban Do e R 1 —ous
1t @ known that aiphsemitiers and Pb 210, Ae 227,
RaZ® snd PuMiwenotpresent. . . .. ... .. DS o] DWW L
Uit s known (hat aipbsemitiers and Ac 277 ww not
Pl fan il cereiaiaaso] BNNPS L] X |
L LN A R
m
B IR < covasns sosisutnasisnoocanssinnastimad Dare o] X | S
—
3"' 4. If & mixture of radionuciides consists of
~ uranium and its daughters in ore dust
3 o chemical separation of the uranium from
the ore, the valuss specified below may be
T used for uranium and its daughters
radium-226, instesad of those from
§ 1.2,0r 3 above.
—_—
& Por purposes of Table I, Col. 1—1x10-*
.\cl/-lpo-npnmvny.: or 5108 O
ml ostural ursnium: or 75 micrograms per
™ ecuble meter of alr natural uranjum.
x b. For purposes of Tsbie II, Col. 13 x 10-%
" #Cl/ml gross siphs sctivity; or 32X 10-% 401/
£ mi natural ursnium; or § micrograms pee
L cubic meter of alr natural urantium.
8. Por purposes of this @ote, & radio-
nuciide may be considersd as not present in
& mixture if (s) the ratio of the concentra-
tion of that rsdicnuciide in the mixture
(Cs) w0 the concentration Umit for that
radionuciide specified in Table I of Ap-
= pendix B (NMPC.) does not exceed We
& Ca 1
-
Tatios for all the radionuclides conaldered as

,_
g

i

5

3

-

§

i

|
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-

Arvanstx C

Americium-241
Antimony-123
Antimony-124 ... .ciunninn P
Antimony-128 .

e LR
SIIRY . o v oneaisnsnsesnenvs
RO o & s ubnaninsnimpni

T
Blamuth-310 .. o.oeennnnnannn 1
i LT —

Coletumidd ...ccncccccvcccncccase
[ R
L |
Certum- 141
Comtum=I48 ....cccvvvcecccccnces

OO ssoriisssasaserasesss
Colem=188 ...concccvonscnnsnnscs
e i R —
o U ——
L O ———"
Chromium-Bl ... .ccccccencnenes
Cobalt-0m ... c.cccaveconcconnas
- OO ——
Oobalt-80 ..........
OUPPITD ....cncoscsccvencoscane
Dysproalum-188 ... .concnnnn

Dysprosium-108 .....cuvvnnncnnnn
S osiscsssnsonovanassve

i S ——
Europlum-162 0.9 B .ouccnnnnnnnn
Earoplum-1582 18 yro....... BN 1
Kuropiur-154
Ewropinum-1808 ... .. .....

Oagclinivm-180 ... . sssacases
o =
OermaiiumeTl . cnccnncnnnnns
Quid- 108
Qoid- 199
RIS «oocovcvsnsassosance
Nolmbun-108 ... annncnannsons

Hydrogen
Indivmi-113m ...... sesasens ensese

..... SRR ss s em s

B e

Indium-109 ... ..., sessccsssssee

Neodymium-147
Neodymium-148
Nickel -89 ... ..
Nicket-03 |
Nickei-63

Nisbium-83m ...
Niohinm-w8
Niobium-97
Osmium- 1 AS

Microcuries
.0

35 FR 8425

*f*rnorium (mni)'-..........--.

Any alpha emituing redionuclioe
Dot liste’ above or mixtures of
alpha emitters of unknown com-

L e T

Materol
Lot LT TR L R T L — SR

Microcuriss

Puliadium- 108
Phosphorus-33 ...... cosssascacese
Pistinum-191
Platinum-100m ....cvcvvvnccncnnne
Platinum-193
PIatinum- 10T cacccvvrconnnoncns

B

Platinum-197 ...
Plutanium-339
Polonium-210 .

Prasecdymium-143 . ..uccnnccnanna
Praseodymium-148

R

Promethium-147 e ccennccnnconn
Promethium-140 ... necnnnnnan

Rubldium-88 .....cccecncconcnncns
e AT p——
Ruthenium-®T ... vccacacons
Ruthenium=108 ... eencncncnns
Ruthenium-108 ... ccannves
Ruthenium-100 ... nvrnccnns i
Samarium-181
Samarium«183 .. cnencnn

Selenium s . .cccenecvrncnncmnces
Silicon-31
Siiver-108 ......... P
SIVr-1 10 .cccocomoccrecsssnncsse 1
Siiver-111
Sodium-M . ..nncnncnnnnrrnne
Strontium-88 . ....cnnnnne R
Buontium-88

B Y

DRIV . orovsovesvosnnsove
Technetium-08 .. .. R ——
Technetium-#Tm

Tellurtum-137m
Tellurium-137
Tellurtum-1239m
Tellurium 129
Tellurtum-131m

Thallivm-201
THhalllum-202 .. .. .aenncnnnnncns
Thallium-304 .

Thullum-170
Thulium-171 ..
Tin-113
T «vasveinans
Fungsien-181 ... ...
Turgsten-188
Tungsten- 1807 ... .
ranium (umnn' :
Uranium-233 .
Urantum-234 Uraniu
Vanaginm-48 .. .....
Xensn-131m .
Xenon-133 _ ...
Xenon-138
Yuerblum-178 ... ... .....
Yurium-90o .. ..
Yttrium-91
Yiulrium-92
Yiirium-93
Zinc-88
Z'nc-88m ..
Zinc-89 .
Zirconium-93 ..
Zirconium-98 ..
Zirconium-97 .. ...
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PART 20 e STANDARDS FOR PROTECTION AGAINST RADIATION

APPENDIX D —UNTED STATES NUCLEAR REGULATORY COMMISSION REGIONAL OFFICES

Region ¢ Cormection, Deleware. Deinct of Columbia, Mare. Meryend Messacty | USNRC, 631 Park Ave. King of Prussa, PA 15408 e @18) 3375000 (FTS) 488-1000

st Nee Hampetwe New Jersey New Yo Perveyhvew Thode mend and | |

vearmont.

Regon & Alsbema. Flonde Georga. Kemucky, Mssssgpl, Noth Carclne. Pueo Mvovmsvumvmln“mm —y (404) Z2V-4800. (FTS) 2424500

fco. South Caowa. Tervessss Virgrsa, Vg isande, end West Virgrea | |

Regon il rom, ndane. 'owa, Mchgan. Mrvreeots. Masourt., O, and Wisconen | USNAC, 798 Acosevelt Rosd Gien Elywn L 80137 —ceeed (312) 790~ $500 (FTS) 384-2500

Regon v Afarsss. Colormio a0, Kamsas Lousara Monana Nebraska, New USNAC, 811 Ryan “azs Drve, Sute 1000, Adngion, TX 7601 | . (817) 880-8100, (FTS) 7288100

Mamoo. Mot Desots. Oxanome. Soutn Dasote. MMWW ¢

Regon IV Fakg Ofos - 4 USNRC, Regon IV Ursnium Recowery Flakd OMcs. 730 Sevwme | (303) 234-7232. FTS) 2347232
Svest. P O. Bon 25329, Derwar. CO 80228

wvummmﬂm&www USMAC, 1450 Mare Larm, Sute 210 Wairst Crosk, CA 94508 | (415) 33700, (FTS) 833700

UL wriones and possssscns » e Paofic.
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RULES and REGULATIONS

T'TLE 10, CHAPTER 1, CODE OF FEDERAL REGULATIONS - ENERGY

e e

PART
34

-

::; . § 34.1 Purpose and scope.

342  Deflnitions. This part prescribes requirements for

34.3  Applications for specific licenses. the issuance of licenses for the use of

Subpart A-Specific Licensing Requirements | sealed sources containing byproduct ma-

34.11 [lssuance of specific licenses for use of | terial and radiation safety requirements

sealed sources (n radiography. for persons using such sealed sources in
Subpart B-Radiation Safety Requirements radiography. The provisions and require-
EQUIPMENT CONTROL ments of this part are in addition to, and
not in substitution for, other require-

o Limit e f radlation [ di X

s '.::k_ :::,:u: 4,:“: :;;‘n; ments of this chapter. In particular, the ™
#§® containers. provisions of Part 30 of thus chapter

34.22 Locking of radiographic exposure do-} 3pply to applications and licenses subject
vicss and storage containers. to this part. Nothing in this part shail?

:_;: m‘." .m"' :‘:::"mmu apply to uses of byproduct matenal forg

34.38 Leak testing, repsir, tagging, opening, | Medical diagnosis or therapy. -

tion and t of
-oaﬂ:w“.‘ replecement o § 34.2 Definitions. <

:;: 3"”:;:‘;;““"' As used in this part:

34.18 Inspection m: maintenance of radio- (a) "Radiography” mears the exami-
grephic exposure devices and stor- » nation of the structure of materials by =
age containers. = nondestructive methods, utilizing sealed

34.39 Permanent radiographic installations. I sources of byproduct materials;

PERSONAL RADIATION SAFETY RE-S
QUIREMENTS FOR RADIOGRAPHERS
AND RADIOGRAPHERS’ ASSISTANT

34.31 Training.

3433 Operating and emergency procedures.

34.33 Persoanel monitoring.

PRECAUTIONARY PROCEDURES IN RADI-
OGRAPHIC OPERATIONS

Security
Posting.
Radiation surveys and survey records

Supervision of radiographers’ assistants
EXEMPTIONS

Applications for exemptions.
Appendix A.

Autbority: Seca. 81, 181, 182 183, 88 Stat.
S35, 948, 983, 964, as amended: &2 USC 2111,

344
M40
3443

34,44

.5

(b) “Radiographer’” means any indi-
vidual who performs or who, in atten-
dance at the site where the sealed source
or sources are being used, personally
supervises radiographic operations and 3
who is responsible to the licensee fora
assuring compliance with the require- &
ments of the Commission's regulations
and the conditions of the license;

(¢) “Radiographer's assistant”” means
any individual who, under the personal
supervision of a radiographer, uses radio-
graphic exposure devices, sealed sources
or related handling tools, or radiation
survey instruments in radiography;

(d) “Radiographic exposure device”
means any instrument containing a sealed
source fastened or contained therein, in
which the sealed source or shielding
thereof may be moved, or otherwise
changed, from a shielded to unshielded

LICENSES FOR RADIOGRAPHY AND RADIATION SAFETY
REQUIREMENTS FOR RADIOGRAPHIC OPERATIONS

position for purposes of making a radio-
graphic exposure;

(e) “Sealed source’” means any by-
product material that is encased in a
capsule designed to prevent leakage or
escape of the byproduct material,

(f) *‘Storage container” means a de-
vice in which sealed sources are trans-
ported or stored.

o

() “Source changer” means a device
designed and used for replacement of
sealed sources in radiographic exposure
devices, including those also used for
transporting and storage of sealed
sources;

(h) "Permanent radiographic
instailatic " means a shielded
installation or structure designed or
intended for radiography and in whizh
radiography is regularly performed.

e

§ 34.3 Applications for specific l-
censes.

Applications for specific licenses for
use of sealed sources in radiography shall
be filed on Form NRC-313R, “Applica-
tion for Byproduct Material License—Use
of Sealed Sources in Radiography.”

Subpart A-Specific Licensing
Requirements

§ 34.11 Issuance of specific licenses
for use of sesled s urces in radiog-
raphy.

An application for a specific license
for use of sealed sources in radiography
will be approved if:

(a) The applicant satisfies the general
requirements specified in §30.33 of this
chapter,

(b) The applicant will have an ade-
quate progra= for training radiographers
and radiographers’ assistants and submits
to the Commission a schedule or de-

February 13, 1981



scription of such program which specifies
the:

(1) Initial training;

(2) Penodic training:

(3) On-the-job traiming;

(4) Means to be used by the licenses
to determine the radiographer's knowl-
edge and understanding of and abuity to
comply with Commssion regulations
and licensing requirements, and the oper-
& ating and emergency procedures of the
3 applicant; aad

{  (5) Means to be used by the licensee
to determine the radiographer's assistant’s
knowledge and understanding of and abi-
ity to comply with the operating and
emergency procedures of the applicant,

(¢) The applicant has established and
submits to the Commussion satisfactory
written operating and emergency proce-
Ldnm as described in §34.32,

—

(d) The applicant will have an internal
inspection system adequate to assure
that Commission regulations.
Commission license provisions, and the
H .pphcam s operating and emergency

are followed by
udio.nphers and radiographers’
. assistants; the inspection system shall
2 include the performance of internal
i inspections at intervals not to exceed
three months and the retention of
records of such inspections for two
years:

{e) The applicant submuts a descrip-
tion of its over-all organizational struc-
ture pertaining to the radiography pro-
gram, including specified delegations of
authornity and responsibulity for operation
of the program: and

(f) The applicant who desires to con-
duct his own leak tests has established
2 adequate procedures to be foilowed in
= leak testing sealed sources, for possible
flukan and contamination and submts
®to the Commission a descniption of such
| procedures including

(1) Instrumentation to be used,

12) Method of performing test, g,
points on equipment to be smeared and
method of taking smear, and

(2} Partinent experience of the person
who will perform the test.

August 1, 1980



PART 34 ¢ LICENSES FOR RADIOGRAPHY AND RADIATION SAFETY

Subpart B—Radiation Safety
Requirements

EQUIPMENT CONTROL

§ 34.21 Limits on levels of radiation
for radiographic exposure devices and
storage containers,

Radiographic exposure devices measur-
ing less than four (4) inches from the
sealed source storage position to any
exterior surface of the device shall have
no radiation level in excess of 50 mulli-
S roentgens per hour at six (6) inches from
@ any exterior surface of the device. Radio-
graphic exposure devices measunng 3
minimum of four (4) inches from the
sealed source storage position to any
exterior surface of the device, and all
storage containers for sealed sources or
for radiographic exposure devices. shall
have no radiation level in excess of 200
milliroentgens per hour at any extenor
surface, and ten (10) milliroentgens per
hour at one meter from any exteror
surface. The radiation levels specified are
with the sealed source in the shielded

(i.e., “off'") position.
——

ﬁ 34.22 Locking of radiographic exposure
devices, storage containers, and source
changers.

(a) Each radiographic exposure device
shall have a lock or outer locked
container designed to prevent
unauthorized or accidental remova! of
the sealed source from its shielded
position. The exposure device or its
container shall be kept locked when not
under the direct surveillance of a
radiographer or a radiographer s
assistant or as otherwise may be
authorized in § 34.41. In addition. during
radiographic operations the sealed
source assembly shall be secured in the
shielded position each time the source is
returned to that position.

(b) Each sealed source storage
container and source changer shall have
& lock or outer locked container
d to prevent unauthorized or
accidentel removal of the sealed source
from its shielded position. Storage
containars and source changers shall be
kept locked when containing sealed
sources ~xcept when under the direct
surveilis nce of a radiographer or a
radiographet’s assistant.

OF
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§ 34.23

Locked radiographic exposure devices
and storage containers shail be physically
secured to prevent tampering or removal
by unauthonzed personnel.

§34.24

The licensee shall maintain sufficient
caiibrated and operable radiation survey
instruments to make physical radiation
surveys as required by this part and Part
20 of thus chapter
B
e
‘ Each radiation survey instrument shall
2be calibrated at intervals not to exceed
=three months and after each instrument
= servicing and a record shall be maintained
“of the results of each instrument calibra-
'itxon and date thereof for two years after
L(_hc date of calibration.

Storage precautions.

Radiation survey instruments.

r- Instrumentation required by this sec-
| tion shall have a range such that two
milliroentgens per hour through one
] roentgen per hour can be measured

}§34.23 Leak testing, repair, tagging,

' opening, modification and replace- |

&, ment of sealed sources.
E (a) The replacement of any sealed
Z source fastened to or contained in a
:ndiopaphlc exposure device and leak
testing, repair. tagging, opening or any
| other 1aodification of any sealed source
{ shall be performed only by persons spe-
| cifically authonzed by the Commission to
| do so
{ (b) Each sealed source shall be ' ted
| for leakage at intervals not to excer ©
In the absence of a certificate

| montns

343

from a transferor that a test has been
made within the 6 months prior to the
transfer, the sealed source shall not be
put into use until tested.

{c) The leak test shall be capavle of
sdetecting the presence of 0005 mucro-
fcune of removable contamination on the
o sealed source. An acceptabie leak test for
T sealed sources in the possession of a

radiography licensee would be to test at

the nearest accessible point to the sealed
source storage position, or other appro-
priate measuning point, by a procedure to

be approved pursuant to §34.1 I(f)

85

i_ Records of leak test results shall be
2 kept in units of microcunes and main-
® tained for inspection by the Commission
Z for six months after the next required
< leak test is performed or until the sealed
Lsource is transferred or disposed of.

(d) Any test conducted pursuant to
paragraphs (b) and (¢} of this section
which reveals the presence of 0.005
| microcurie or more of removable radio-
| active material shall be considered evi
dence that the sealed source is leaking.
The licensee shall immediately withdraw
the equipment mnvolved irom use and
shall cause it to be decontaminated and
repaired or to be disposed of, in accor-
dance with Commission regulations. A
| report shall be filed, within § days of the
test, with the Director of Nuclear Mate-
| mal Safety and Safeguards, U.S. Nuclear
gRegulatory Commuission, Washington,
=D C. 20555, descrnibing the equipment
= invalved, the test resuits, and the correc-
2 tive action taken. A copy of such report
| shall be sent to the Director of the
| appropnate Nuclear Regulatory Commis-
i sion's Inspection and Enforcement Re-
| gional Office listed in Appendix D of Part
20 of this chapter “*Standards for Protec-
tion Against Radiation.”
i {e) A sealed source which is not fas
| tened to or contained in a radiographic
t exposure device shall have permanently
{
|

annmga ¥

attached to it a durable tag at least one
(1) inch square bearing the prescribed
! radiation caution symbol in conventional
. colors, magenta or purple on a yellow

background. and at least the instructions
“Danger-Radioactive Material-Do Not
Civil Authorities if

| Handle - Notify

August 1, 1980




—§ 34.26 Quarterly inventory

Each licensee shall conduct a quarterly
physical inventory to account for all
sealed sources received and possessed
under his license. The records of the
inventorits shall be maintained for two
years from the date of the inventory for
o inspection by the Commission, and shall
':mclude the quanuties and kinds of by-
= product matenal, location of sealed
« sources, and the date of the \nventory

T 83427

Each licensee shall maint an current
logs. which shall be kept ava’ Jole for two
years from the date of the recorded
event, for inspection by the Commussion,
at the address specified in the license,
showing for each sealed source the fol-
uowmg information

Utilization logs.

(a) A description (or make and model
number) of the radiographic exposure
bl
= device or storage container n which the
® sealed source is located:

« {b) The identity of the radiographe:
2 to whom assigned. and

{¢) The plant or site where used and

dates of use

’-Q 34.28 Inspection and maintenance of
radiographic exposure devices, storage
containers, and source changers.

(a) The licensee shall check for
obvious defects in radiographic
exposure devices, storage containers.
and source changers pror o use each
day the equipment is used.

(b) The licensee shall conduct a
program ‘or inspection and maintenance
of radiographic exposure devices.
storage containers. and source changers
at intervais not to exceed three months
or prior to the first use thereafter to
assure proper functioning of components
important to safety Records of these
inspections and maintenance shall be
kept for two years.

§34.29 Permanent radiographic
instr .ations.

(a) Permanr at radiographic
i 1stallation, having high radiation area
e trance .ontrols of the types described
in § <«w.203(c) (2)(it). (2)(ui). or (4) shall
also meet the foilowing special

uirement.

{(b) Each entrance that is used for
personne! access to the high radiation
area in a permanent radiographic

s FRS080S

installation to which this section applies
shall have both visible and audible
warning signals to warn of the presence
of radiation The visible signal shail he
actuated by radiation whenever the

August 1, 1980

MSource is exposed. The audible signal
shall be actuated when an attempt is
made to enter the installation while the
source 13 exposed.

[¢) The alarm system shall be tested
at intervals not to exceed 'nree months
or prior to the first use thereafter of the
source in the installation. Records of the
tests shall be kept for two years.

PERSONAL RADIATION SAFETY
REQUIREMENTS FOR
RADIOGRAPHERS AND

RADIOGRAPHERS ASSISTANTS

$34.31 Training.

{a) The licensee shall not permit any
individual to act as a radiographer until
such individual:

(1) Has been instructed in the subjects
outlined in Appendix A of this part.

(2) Has received copies of and
instruction in NRC regulations contained
\n this part and in the applicable
sections of Parts 19 and 20 of this
chapter. NRC licenseis} under which the
radiographer will perform radiography
and the licensee’'s operating and
emergency procedures;

(3} Has demonstrated competence to
use the licensee's radiograpnic exposure
devices, sealed sources, related
handling tools. and survey instruments;

—dd F 5080

and

(4) Has demonstrated understanding
of the instructions (n this paragraph (a)
hv successful compietion of a written
test and a field examination on the
subjects covered.

{h} The licensee shail not permit any
individual to act as a radiographer s
assistant until such individual:

(1) Has received coptes of and
instruction in the licensee's operating
and emergency procedures;

2) Has demonstrated competence (0
use. under the personal supervision of
the raaiographer. the radiographic
exposure devices. seaied sources.
related handling toois. and radiation
survey \nstruments that the assistant
will use: and

i3) Has demonstrated understanding
of the instructions in this paragraph (b)
by successiuily compieting a written or
oral test and a field examination on the
subjects covered.

(¢) Records of the above traimng,
including copies of written tests and
dates of oral tests and field
examinations. shall be maintainec for
three years

SAamended 43 FR 18849

S

PART 34 ¢ LICENSES FOR RADIOGRAPHY AND RADIATION SAFETY

§ 34.32
cedures.

The licensee's operating and emer-
gency procedures shzil include instruc-
tions in at least the following:

(a) The handling and use of licensed
sealed sources and radiographic exposure
devices to be employed such that no
person 18 likely to be exposed to radiation
doses 1n excess of the limits established in
Part 20 of this chapter “Standards for
Protection Against Radiation™,

(b) Methods and occasions for con-
ducting radiation surveys:

(¢) Methods for controlling access to
radiographic areas:

id) Methods and occasions for locking
and securing radiographic exposure de-
vices, storage containers and sealed
sources;

(e) Personnel monitonng and the use
of personnel monitonng equipment;

(f) Transporting sealed sources to
| field locations, inciuding packing of radi-
ographic exposure devices and storage
containers in the vehicles, posting of
vehicles and control of the sealed sources
_\iurmg transportation,

Operating and emergency pro-

41 FH 18045

E- (g) Minimizing exposure of persons in
®the event of an accident;
(hy The procedure for notifying
;,amper persons in the event of an acei-
‘I‘J:n(.md

(1) Maintenance of records.

bes

-

» "
= ) The inspection and maintenance of
= radiographic exposure devices and storage
= containers.

-
-
-

i

(k) Steps that must be taken
immediately by radiography personnei
in the event a pocket dosimeter 1s found
to be off-scaie

41 iS008

L

2 {l) The procedure(s) for identifying

-+ and reporting defects and

= noncompliance, as required by Part 21 of
z this chapter.

S—

§ 34.33 Perscnnel monitoring.

(a) The licenses shall not permit any
individual to act as a radiographer or a
radiographer's assistant unless, at all
times during radiographic operations.
each such individual wears a direct
reading pocket dosimeter and either a
film badge or a thermoluminescent
dosimeter ‘TLD). Pocket dosimeters
shall ha.e a range from zero to at least
200 miiliroentgens and shail be
recharged at the start of each shilt. Each

fiim badie and TLD shali be assigned to
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and worn by only one individual.
{b) Pocket dosimeters shall be read
and exposures recorded daily
() Pocket dosimeters shall be
checked at periods not to exceed one
year for correct response to radiation.
o Acceptable dosimeters shall read within
2 plus or minus 30 percent of the true
S radiation exposure.
z (d) If an individual's pocket dgm?rm'
“ is discharged beyond its range. fus film
S badge or TLD ahill be immediately sent

§ 34.44 Supervision of radiographers’
assistants.
Whenever a radiographer’s assistant
uses radiographic exposure devices.
| uses sealed sources or related source
handling toois, or conducts radiation
» Surveys required by § 34.43(bj to
2 determine that the sealed source has
S returned to the shielded position after
z an exposure. he shall be under the
- personai supervision of a radiographer.
+ The personal supernsion shall include

[ for processing.

(e) Reports received from the film
badge or TLD processor shall be kept for
mu&mamm

their disposal. Records of
daily pocket dosimeter readings shall be
kept for two years.

-
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tant shall maintain a direct surveilance of
e the operation to protect against unau-
= thorized entry into a high radiation area,

(a) the radiographer's personal presence
at the site where the sealed sources are
being used. (b) the ability of the
radiographer to give immediate
assistance if required. and (c) the
radiographer’'s watching the assistant's
performance of the operations referred

L_to in this section.

PRECAUTIONARY PROCEDURES IN | EXEMPTIONS
RADIOGRAPHIC OPERATIONS § 34.51 Applications for exemptions.
§ 34.41  Security. 2 The Commission may, upon applica-

During each radiographic operation = 'on by any licensee or upon its own
the radiographer or radiographer's assis- T Witiative, grant such exemptions from the
o requirements of the regulations n this
-~

part as it deterrmunes are authonzed by
law and will not resuit in undue hazard to

& as defined in Part 20 of this chapter, life or property

2 except (a) where the high radiation area is
equipped with a control device or an
alarm system as described in|
§20.203(cX2) of this chapter, or (b)
where the high radiation area is locked to !
protect against unauthorized or acci- |
dental entry. ’

§ 34.42 Posting.

Notwithstanding any provisions in
§20.204(c) of this chapter, areas in |
which radiography is being performed o
shall be conspicuously posted as rcquueds
by §20.203(%) and (¢) 1) of thus chapter. 2

-
§ 3443 Radlation surveys.

(a) At least one calibrated and
operable radiation survey instrument
sha. be available at the location of
radiographic operations whenever

. radiographic operations are being
performed.

{b) A survey with a radiation survey
« | instrument shall be made after each
“! radiographic exposure to determine that
3/ the sealed source has been returned to
its shielded position. The eniire !
circumference of the radiographic

-
-
-

FR 30808

Appendix A
1. Fundamentais of Rad:ation Scfety

A. Charactenstics of gamma radiation

B. Units of radiation dose (mrem| and
quantty of radioactivity (cune)

C. Hazards o _osure to radiation.

D. Leveis of radiation from licensed
matenal.

E. Methods of controiling radifon dose:

1. Working time

2. Working distances

3. Shieiding.

/1. Radiation Detection [nstrumentotion To
Be Used

A. Use of radiation survey instruments:

1. Operation.

2 Caiibration.

3. Lmitations.

B. Survey techniques

C. Use of personnel monitoring equipment:

1. Film badges and thermoiuminescent
dosimeters [TLD's)

2 Pocket dosimeters

Il Radiogrophic Equipment To Be Used

A. Remote handling equipment.
B. Radiographic exposure devices
C. Storsge containers

exposure device shall be surveyed. If the
radiographic exposure device has a
source guide tube. the survey shall
include the guide tube.

{¢) A record of the survey required in
paragraph (b) shall be maintained for
two years when the survey is the last
survey prior to locking the radiographic
exposure device and ending direct
surveillance of the operation.

IV. iaspect:on and Maintsnance Performed
by the Radiographers

V. Case Historres of Radiogrophy Accidents

NOTE - The reporting and record
eeping requirements contained in this
part have been approved by the General
Accounting Office under B-18022%
JFROOSZ), (RO315)

325
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hons censes an0 Opeating
procetures M ADPy 10 work
You aTe engagedc 0 and expiew
e DIPRS.ONS Y0 yOu
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TITLE 25. RULES AND REGULATIONS
PART I. DEPARTMENT OF ENVIRONMENTAL RESOURCES
Subpart D. ENVIRONMENTAL HEALTH AND SAFETY
ARTICLE V. RADIOLOGICAL HEALTH

CHAPTER 233. INDUSTRIAL RADIOGRAPHIC OPERATIONS
Authority

The provisions of this Chapter 233 issued under act of January 28, 1966, P.L. 1625
§ 301 (73 PS. § 1301).

Source

The provisions of this Chapter 233 adopted February 1, 1972, effective March 1,
1972, 2 Pa. B. 212.

GENERAL PROVISIONS
§ 233.1.  Definitions.

The following words and terms, when used in this Chapter shall have the following
meanings, unless the context clearly indicates otherwise:

(1) Cabinet radiography - Industrial radiography using radiation-producing
machines or equipment, which is conducted in an enclosed, interlocked cabinet, such that
the radiation machine will not operate unless all openings are securely closed, and which
openings meet the requirements of § 227.63 of this Title (relating to high radiation areas),
and which cabinet is so shielded that every location on the extericr meets conditions
for an unrestricted area.

(2) Industrial radiography - The industrial examination of the macroscopic
structure of materials by nondestructive methods utilizing radiation sources.

(3) Radiographer - Any individual who performs or who, in attendance at
the site where radiation sources are being used, personally supervises industrial radiographic
operations and who is responsible to the licensee or registrant for assuring compliance
with the requirements of these regulations and all license conditions.

(4) Radiographer's assistant - Any individual who, under the personal
supervision of a radiographer, uses radiation sources, related handling tools, or survey
instruments in industrial radiography.

(5) Radiographic exposure device - Any instrument containing a sealed source
fastened or contained therein, in which the source or shielding thereof may be moved,
or otherwise changed, from a shielded to unshielded position for purposes of making a
radiographic exposure.

(6) Shielded room radiography - Industrial radiography which is conducted
in an enclosed room, the interior of which is not occupied during radiographic operations,
and which is so shiclded that every location on the exterior meets conditions for an
unrestricted area, and the only access to which is through openings which are interlocked
so that the radiation machine will not operate unless all openings are securely closed and
meet the requirements of § 227.63 of this Tlitle (relating to high radiation areas).

(7) Storage container - A device in which sealed radioactive sources are
transported or stored.

§ 2332 Scope.
The provisions of this Chapter shall establish radiation safety requirements for persons

utilizing sources of radiation for industrial radiography. The requirements of this Chapter
are in addition to, and not in substitution for, the other requirements of this Article.

233.)
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SEALFD SOURCE REQUIREMENTS
§ 233.11. Radiation level limits.

(a) Radiographic exposure devices measuring less than four inches from the sealed
source storage position to any exterior surface of the device shall have no radiation level
in excess of SO milliroentgens per hour at six inches from any exterior surface of the
device.

(b) Radiographic exposure devices measuring a minimum of four inches from the
sealed source storage position to any exterior surface of the device, and all storage
containers for sealed sources or outer containers for radiography exposure devices, shall
have no radiation level in excess of 200 milliroentgens per hour at any exterior surface,
and ten milliroentgens per hour at one meter from any exterior surface.

(¢) The radiation levels specified are with the sealed source in the shielded ("OFF")
position.

§ 233.12. Radiation source locks.

(a) Fach radiation source shall be provided with a lock or outer-locked container
designed to prevent unauthorized or accidental production of radiation, or removal or
exposure of a sealed source, and shall be kept locked at all times except when under
the direct surveillance of a rudiographer or radiographer's assistant, or as may be otherwise
authorized pursuant to § 233.51 of this Title (relating to security).

(b) FEach storage container shall be provided with a lock and kept locked when
containing sealed sources, except when the container is under the direct surveillance of
a radiographer or radiographer's assistant.

§ 233.13. Storage precautions.

Locked radiographic cxposure devices and storage containers shall be physically
secured to prevent tampering or removal by unauthorized personnel.

§ 233.14. Repairs and testing.

(a) The replacement of any scaled source fastened to or contained in a radiographic
exposure device and leak testing, repair, tagging. opening or any other modification of
any sealed source shall be performed only by persons specifically authorized to do so
by the Department, the US. Atomic Energy Commission or any agreement state.

(b) Each sealed source shall be tested for leakage at intervals not to exceed six
months. In the absence of a certificate from a transferor that a test has been made
within the six-month period prior to the transfer, the sealed source shall not be put into
use until tested. The leak test shall be capable of detecting the presence of 0.005 microcuric
of removable contamination on the sealed source. An acceptable leak test for sealed
sources in the possession of a radiography licensee would be to test at the nearest accessible

int to the scaled source position or other appropriate measuring point. Records of
test results shall be expressed in units of microcuries and maintained for inspection
by the Department.

(¢) Any test conducted pursuant to subsection (b) of this section which reveals
the presence of 0.005 mucrocuric or more of removable radioactive material shall be
considered evidence that the scaled source s leaking. The licensee shall immediately
withdraw the equipment involved from use and shall cause it to be decontaminated and
repaired or to be disposed of, in accordance with § 225.22 of this Title (relating to
transfer of materials) and § § 227.81 - 22785 of this Title (relating to waste disposal).
Within 15 days after obtaiming rosults of the test cvidencing leakage, the licensee shall
file a report with the Department describing the equipment involved, the test results and
the corrective action taken

(d) A sealed source which is not fastened to o1 contained in a radiographic exposure
device shall have permanently attached to it a durable tag at least one inch square bearing
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the prescribed radiation caution symbol in conventional colors, purple on a yellow
background, and at !east the instructions: "Danger - Radioactive Material - Do Not Handle
- Notify Civil Authorities if Found."

§ 233.15. CQuarterly inventory.

Each licensee shall conduct a quarterly physical inventory to account for all radiation
sources received or posscssed by him. The records of the inventories shall be maintained
for inspection by the Department and shall include the location, quantities and kinds
of radioactive material, and the date of the inventory.

RADIOGRAPHY AND RADIATION-PRODUCING MACHINES
§ 233.21. Cabinet radiography.

Cabinet radiography using radiation-producing machines or equipment shall be exempt
from other requirements of this Chapter. No registrant, however, shall permit any
individual to operate a cabinet radiography unit until such individual has received a copy
of, and instruction in, and demonstrated an understanding of operating procedures for
the unit, and has demonstrated competence in its use.

§ 233.22. Shielded room radiography.

Shiclded room radiography using radiation producing machines or equipment shall

be exempt from other requirements of this Chapter. The following shali apply, however:

(1) No registrant shall permit any individual to operate a radiation-producing

machine or equipment for shielded room radiography until such individual has received

a copy of, and instruction in, and dernonstiated an understanding of operating procedures
for the unit, and has demonstrated competence in its use.

(2) E~ch registrant shall supply appropriate personnel monitoring equipment
to, and shall require the use of such equipment by, every individua! who operates, who
makes "set-ups,” or who performs maintenance on a radiation-producing machine for
shielded room radiography.

§ 233.23. Other radiography.

Other radiography using radiation machines or equipment shall be exempt from §
§ 233.11 - 23315 and § 23353 (¢) and (d) of this Title (relating to sealed source
requirements, radiation surveys and records thereof). The following shall apply, however:
(1) A physical radiation survey shall be conducted to determine thac the
radiation machine 1s "OFF" prior to each entry into the radiographic exposure area. Such
surveys shall be made with a radiation measuring instrument capable of measuring radiation
of the energies and at the dose rates to be encountered, which is in good working order,
and which has been properly calibrated within the preceding three months or following
the last instrument servicing. whichever is later. Survey results and records of boundary
locations shall be maintained and kept available for inspection.
(2) Mobile or portable radiation machines shall be physically secured to prevent
removal by unauthorized personnel

RADIATION SURVEY INSTRUMENTS AND LOGS

§ 23331 General requirements.

(a) The licensee or registrant shall maintain sufficient calibrated and operable
radiation survey instruments to make physical radiation surveys as required by this Chapter
and Chapter 227 of this Title (relating to standards for control of radiation exposure).

(b) Each radiation survey instrument shall be calibrated at intervals not to exceed
three months and after ecach instrument servicing and a record maintained of the latest
date of calibration.
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(¢) Instrumentation required by this Chapter shall have a range such that two
milliroentgens per hour through one roentgen per hour can be measured.

§ 233.32. Utilization logs.

Each licensee or registrant shall maintain current logs which shall be kept available
for inspection by the Department, showing the following information for eacn source of
radiation:

(1) A description (or make and model number) of each radiation source or
storage container in which a sealed source is located.

(2) The identity of the radiographer to whom the source is assigned.

(3) Locations where used and dates of use.

(4) The voltage, current and exposure time for each radiographic exposure
employing a radiation machine.

OPERATORS' PERSONAL SAFETY REQUIREMENTS
§ 233.41. Limitations.

(a) Radiographer. No licensee or registrant shall permit any person to act as a

radiographer until that person has complied with the following requirements:
(1) Been instructed in and demonstrated understanding of the following
subjects:
(1) Fundamentals of radiation safety, including:
(A) characteristics of gamma and X radiation;
(B) units of radiation dose (mrem) and quantity of radioactivity
(curie);
(C) hazards of excessive exposure of radiation;
(D) levels of radiation from sources of radiation; and
(F) methods of controlling radiation dose, including working time,
working distance and shiclding
(ii) Radiation detection instrumentation to be used, including:
(A) use of radiation survey instruments, including operation,
calibration and limitations,
(B) survey techniques: and
(C) usc of personnel monitoring equipment, including film badges,
pocket dosimeters and pocket chambers.
(1i1) Radiographic equipment to be used, including:
(A) remote handling equipment;
(B) radiographic exposure devices and sealed sources;
(C) storage containers, and
(D) operation and control of X-ray equipment.
(iv) The requirements of pertinent federal and state regulations.
(v) The licensee's or registrant's written operating and emergency
procedures.
(2) Received copies of and instruction in the regulations contained in this
Chapter and the applicable sections of Chapter 277 of this Title (relating to standards
far control of radiation exposure), and the licensee's or registrant’s operating and emergency
procedures, and shall have demonstrated understanding thereof,
(3) Demonstrated competence to use the source of radiation, related handling
tools, and survey instruments which will be employed in his assignment.

(b) Radiographer's assistant  No licensee or registrant shall permit any person to
act as a radiographer's assistant until such person has complied with the following
requirements:

(1) Received copies of and instructions in the licensee's or registrant’s operating
and emergency procedures, and shall have demonstrated understanding thereof.

(2) Demonstrated competence to use under the personal supervision of the
radiographer the sources of radiation, related handling tools, and radiation survey
instruments which will be employved in his assignment.
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§ 23342 Operating and emergency procedures.

The licensee's or registrant's operating and emergency procedures shall include
instructions in at least the following:

(1) The handling and use of radiation sources to be employed such that no
person is likely to be exposed to radiation doses in excess of the limits established in
Chapter 227 of this Title (relating to standards for control of radiation exposure).

(2) Methods and occasions for conducting radiation surveys.

(3) Methods for controlling access to radiographic areas.

(4) Methods and occasions for locking and securing sources of radiation.

(5) Personnel monitoring and the use of personnel monitoring equipment.

(6) Transportation to field locations, if appropriate, including packing of sources
of radiation in the vehicles, posting of vehicles and control of sources of radiation during
transportation.

(7) Minimizing exposure of persons in the event of an accident.

(8) The procedure for notifying proper persons in the event of an accident.

(9) Maintenance of records.

§ 233.43. Personnel monitoring control.

(a) No licensee or registrant shall pcrmit any person to act as a radiographer or
as a radiographer's assistant unless, at all times during radiographic operations, each such
person shall wear a fim badge and a pocket dosimeter, pocket chamber or other device
which can be read immediately. Pocket dosimeters and pocket chambers shall be capable
of indicating exposures as low as 50 milliroentgens (such as, ranges from zero to 200).
A film badge shall be assigned to and worn by only one person.

(b) Pocket dosimeters, pocket chambers or other Department approved devices shall
be read and doses recorded daily. A film badge shall be immediately processed if a pocket
chamber or pocket dosimeter is discharged beyond its range. The film badge reports
received from the film badge processor and records of pocket dosimeter and pocket
chamber readings shall be maintained for inspection by the Department.

PRECAUTIONARY PROCEDURES
§ 233.51. Security.

During each radiographic operation the radiographer or radiographer's assistant shall
maintain a direct surveillance of the operation to protect against unauthorized entry into
a high radiation area, except:

(1) where the high radiation area is equipped with a control device or an alarm
system as described in § 227.63 of this Title (relating to high radiation areas); or

(2) where the high radiation area is locked to protect against unauthorized or
accidental entry.

§ 233.52. Posting.

Areas in which radiography is being performed shall be conspicuously posted as
required by § § 227.62 and 227.63 of this Title (relating to posting).

§ 233.53. Radiation surveys and records.

(a) No radiographic operation shall be conducted unless calibrated and operable
radiation survey instrumentation as described in § 233.31 of this Title (relating to radiation
surveys) is available and used at cach site where radiographic exposures are made.

(b) A physical radiation survey shall be made after each radiographic exposure
utilizing radiographic exposure devices or sealed sources of radioactive material to determine
that the sealed source has been returned to its shielded condition.

(¢) A physical radiation survey shall be made to determine that each sealed source
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is in its shielded condition prior to sccuring the radiographic exposure device or storage
container as specified in § 22312 of this Title (relating to locks)

(d) Records shall be kept of the surveys required by subsecuon (¢) of this section
and maintained for inspection by the Department



COMMONWEALTH OF PENNSYLVANIA
ER-BRP-04:Rev. 8/78 DEPARTMENT OF ENVIRONMENTAL RESOURCES

NOTICE TO EMPLOYEES

Standards for Protection Against Radiation

In Title 25 of its Rules and Regulations, The Pennsylvania Department of Environmental
Resources has established standards for your protection against radiation hazards

YOUR EMPLOYER'S RESPONSIBILITY REPORTS ON YOUR RADIATION EXPOSURE HISTORY

Your emplover is require : ! 2
: : 1. The Department of Environmental Resources regulations require that

! Apply these Department of Environmental Resources regulations and any employer give you a wntten report i you receive an exposure i exces
onditions of his radioactive materials license to all work involving of any applicable limit as set forth in the regulations or the license. The
radiation source: basic limits for exposure to employees are set forth in Chapter 227 of

the regulations. This chapter specifies limits on exposure to raduation and

2 Post or otherwise make available to y 1 copy of the regulations exposure to concentrations of radioactive material in air
licenses, and operating procedures which apply to work you are engaged
in, and explain their provisions to you 2 If you work where personnel monitoring is required pursuant 1o Chapter

7

YOUR RESPONSIBILITY AS A WORKER s

You should familiarize yourself with these provisions of the regulations (a) Your employer must give you a written report of vour radiat

ind operating procedures whi h apply to the » rk you are engaged in. You exposure upon the termination of your employment if vou request

should observe their provisions for vour own protection and protection of it, and

Y our L1 =N ”kt'[‘\ >

(b) Your employer must advise you annually of your exposure if vo
. ~ request 1t
WHAT IS COVERED BY THESE REGULATIONS
. ' INSPECTIONS
limits on exposuce to radiat ind radioactive materials in restricted
and sncestricted areas: All activities involving radiation are subject to inspection by representives of
the Pennsylvania Department of Environmental Resources

2. Me 1sures to 'u (4‘.4~v 1{!9'! al @r-n!.-,’ exposure

3. Personnel monitoring, surveys and ¢ Jutpme nt. |NW|R|ES

t. Caution signs, labels, and safety inteclock equipment; Inquiries dealing with matters outlined above can be sent to the Bureau of

3 [ Radiation Protection,Pennsylvania Department of Environmental Resources

) ’ Xposure ,.u(i\ .ql.{ el wis, rlll*' :

P. O. Box 2063, Harrisburg, Pennsylvania 17120. Telephone 717.787.3720
6. Related matters.

POSTING REQUIREMENT

Copies of this notice must be posted in a sufficient number of places in every establishment where
activities covered by the regulations are conducted to permit employees working in or frequenting

any portion f a restricted area to observe a copy on the way to or from their ;:'m e of Q'ln':lolyn)r(][,
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U.S. NUCLEAR REGULATORY COMMISSION

MATERIALS LICENSE

Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93 - 438), and Title 10, |
8 Code of Federal Regulations, Chapter 1, Parts 30, 31, 32, 33, 34, 35, 40 and 70, and in reliance on statements and representations |
8| heretofore made by the licensee, a license is hereby issued authorizing the licensee to receive, acquire, possess, and transfer byproduct, '{

|

| source, and special nuclear material designated below, to use such material for the purpose(s) and at the place(s) designated below; to
deliver or transfer such material to persons authorized to receive it in accordance with the regulations of the applicable Pari(s), and to
import such byproduct and source material. This license shall be deemed to contain the conditions specified in Section 183 of the
Atomic Energy Act of 1954, as amended, and is subject to all applicable rules, regulations and orders of the Nuclear Regulatory
Commission now or hereafter in effect and to any conditions specified below

Licensee [

iNorth American Inspection, Inc. | 3. License number  37-23370-01

]
. 0. Box 88 o - ‘
urys Station, Pennsylvania 18059 4. Expiration date March 31, 1989

"5, Docketor
P | Reference No.
7. Chemical and/or physical

S

6. Byproduct, source, and/or

8. Maximum amount that licensee

special nuclear matenal form may possess at any one time !
. under this license !
8 A. Cobalt 60 A. Sealel sources A. Not to exceed 30 curies g
: (Technical Operations per source o
: Model A-424-18) »
i B. Cobalt 60 B. Sealed sources (Gamma B. Not to exceed 50 curies |¥
. Industries Model A-4-A) per source o
8l C. Cobalt 60 C. Sealed sources (Gamma C. Not to exceed 100 curies g
. Industries Model A-5-A) per source -
il D. Cobalt 60 D. Sealed sources D. Not to exceed 100 curies :
‘ (Technical Operations per source
A Mxiel A-424-14 or Gamma 5
A Industries T-8-T) g
S E. Cobalt 60 E. Sealed sources (Gamm E. Not to exceed 100 curies |
: Industries Model A-5-A) per source ;
i F. Cobalt 60 F. Sealed sources F. Not to exceed 100 curies E
" (Technical Operations per source :
¥ Model A-424-13) P
4/G. Cesium 137 G. Sealead sources (Gamma G. MNot to exceed 125 milli- |
. Industries Model VD(HP)) curies per source I
4 H. Cesium 137 H. Sealed sources (Gamma H. Not to exceed 225 milli- B
" Industries Model VD(HP)) curies per source .
8 1. Iridium 192 I. Sealed sources (Gamma I. Not to exceed 100 curies |g
. Industries Model A-2-A, per source (:
N Technical Operations Model 5
. 848, or Autamation Industries .
l Model G-2/G-3)
8 J.  Iridium 192 J. Sealed sources J. Mot to exceed 100 curies |
l (Technical Operations per source B
- Mxiel A-424-9, Gamma )
. Industries Model T-3-T, .
. or Automation Industries B
. Model T-3) ¥
J
o
-
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U.S. NUCLEAR REGULATORY COMMISSION | ‘ 2 l

OF PAGES N
Lnocm number L
37—23370—01 ™
MATERIALS LICENSE - i
|

Dock ¢ Ref .
SUPPLEMENTARY SHEET o8 o5 Nolwonn Suirlo '

r—‘_‘"_‘_“_‘“’"‘"‘_‘"_' —— ‘

t

aliana : L -
Byproduct, source, and/or 7. Chemical and/or physical 8. Maximum amount that licens
special nuclear material form may possess at any one tim
under this licerse

Iridium 192 Sealed sources K. Not to exceed 100 curies
(Autamation Industries per source
Models N-2/N-3, Gamma
Industries Model B-8-A,
or Technical Operations
Mxiel 866)
Iridium 192 Lo Segl e} souroes . (Gamma L. Not to exceed 100 curies (¥

R R L R e e e

Llngistries Modal per source .

Iridium 192 CI \Gealed sour ces (Gaﬁn‘ M. DNot to exceed 200 curies

Industries Model PL-2¥Y per source

Iridium 192 N. Sealed sources (Gamm ‘5’1 Not to exceed 200 curies (¥
Industries Mndel TP or C" _per source

Technical Operat ions Model ’))
,,(5-58101 -8)

. ". J..
7 .

Ty e £ -
For use in Tedm"ioal Qrwemtiom )bdf_l 741 exposyre devices for industrial radiographyg
amd in Tedmmq.q:eratxons Mode) 771 source d:argers for stagage and replacement of
For use in Garma"mdust.ri.es Model Gammatron 50 exposure devicee for industrial
radiography and ip-Gamma Industries Model C-8 sour ce dﬁarqers for storage and
replacement of sotrces. ;
For use in Gamma Industries Model Gammatron 100 exposure devices for industrial
raliography and in Gamma Industries Model C-B spurce chamgers for storage and
replaceament of sources.
For use in Technical Operations Model 680 exposure devices for industrial
radiography and in Technical Operations Model 771 or Gamma Industries Model C-8
source changers for storage and replacement of sources.
For use in Gamma Industries Model Gammatron 200 exposure devices for industrial
radiography and in Gamma Industries Model C-8 source changers for storage and
replaceament of sources.
For use in Technical Operations Model 676 exposure devices for industrial radiograp
and in Technical Operations Moadel 771 source changers for storage and replacement of
sources.
For use in Gamma Industries Model Tattle Tale exposure devices for industrial
radiography.
For use in Gamma Industries Model Master Minder 1 and 2 exposure devices for
industrial radiography.
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" License number
{ 37-23370-01
MATERIALS LICENSE

' Docket or Reference number

|

SUPPLEMENTARY SHEET

} R R L SRR

i
1

13. continued

14.

15.

16.

17.

Date

APR 0 5 1984

C. Sealed sources authorized for a use other than radiography shall be tested
as radiography sources in accordance with Section 34.25 of 10 CFR 34.

The licensee is authorized to receive, possess, and use sealed sources of
Iridium 192 or Cobalt 60 where the radioactivity exceeds the maximum amount of
radiocactivity specified in Item B of this license provided:

A. Such possession does not exceed the quantity per source specified in Item 8

by more than 20% for Irxdx og ;unchr Cobalt 60;
s
B. Records of the lice t.hat no more t maximun amount of

radioactivity per
fran the suppli

specifiel in Item 8 of license was ordered
transferor of the byproduct rsial ; and

C. The levels of raliation for radiographic exposure deviges and storage

containers dogpt exqeed (t\hose specified in Sq:tgpn 34,2, 10 CFR 34.

" :
Pursuant to Titlg.]0, Chapter'¥, Code of Federal lbgulauons('mrt 40, "Domestic
Licensing of Sc:urqe Material,". the licemsee is gutharized to poesess, use,
transfer, and impart up to 999 Kilograms of wagium’/contained“as shielding
material in the ;shography exp)oure devices ud sour ce d\angqn authorized
by this license., ” t -~
\D

The licensee may transport licensed material or deliver licensed material
to a carrier for trapnsport in accordance with the provisions of Title 10,
Code of Federal Regulationa, Part 71, "Packagimg of Radioactive Material
for Transport amd 'I‘uns;nrtauon of Radioactive Material Under Certain
Conditions."

Except as specifical ly pravided otherwise by this license, the licensee shall
possess and use licensed material described in Items 6, 7, and 8 of this

license in acocordance with statements, representations, and procedures contained in

application dated Jaruary 31, 1984; and letter dated March 22, 1984. The Nuclear
Regulatory Canmission's regulations shall govern the licensee's statements in
applications or letters, unless the stataments are nore restrictive than the
regulations.

FOR THE U. S. NUCLEAR RHEGULATORY COMMISSION

& ﬁal L:.censmg anch

F/ sion of Fuel COyff" e ami Mati:rial
Safety
Washington, D. C. 20555

:
|
8
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mum—mn":m August 9, 1983

\Q AGREEMENT STATES

Became an
gzr'entnt State

10/1/66 Alabama 205-832-5992

Mr. Aubrey Godwin, Chief

Bureau of Radiological Health
Environmental Health Adminis.
Room 314, State Office Building
Montgomery, Alabama 36130

5/15/67 Arizona 602-255-4845

Mr. Charles F, Tedford, Director
Arizona Radiation Regulatory Agency
925 South 52nd Street-Suite 2
Tempe, Arizona 85281

7/1/63 Arkansas 501-661-2301

Mr. Frank Wilson, Oirector

Div. of Environ. Health Protection
Arkansas Dept. of Health

4815 West Markham

Little Rock, Arkansas 72201

9/1/62 California 916-445-0931
License Insp.

Mr. Joe Ward, Chief-916-322-2073
Radiologic Health Section
Department of Health

714 P Street, Room 498
Sacramentc, California 95814

2/1/68 Colerado 303-320-8333
Ext. 6246

Amended Mr. Albert J. Hazle, Director
4/20/82 Radiation Control Division
Office of Health Protection
Department of Public Health
4210 Easc llth Avenue
Denver, Coloraso 80220



7/1/64

12/15/69

10/1/68

1/1/65

3/26/62

§/1/67

Florida 504-487-1004

Lyle €. Jerrett, Ph.D., Director

Qffice of Radiation Control

Dept. of Health & Rehabilitative
Service

1323 Winewood 81vd.

Tallahassee, Florida 32301

Georgia 404-394-5795

Bobby G. Rutledge, Oirector
Radiological Health Section
Department of Human Resources
47 Trinity Avenue

Atlanta, Georgia 30334

[daho 208-334-4107

Mr. Robert Funderburg, Supervisor
Radiation Control Section
[daho Department of Health
and Welfare
Statehouse
Boise, [daho 83720

Kansas 913-862-9360 Ext. 284

Mr. Gerald W. Allen, Director
Bureau of Radiation Control
Division of Environment

Oept. of Health 4 Environment
Building 740, Forbes Field
Topeka, Kansas 66620

Kentucky 502-564-3700

Mr. Ocnald Hughes, Manager
Radiation Control Branch
Bureau for Health Services
Oept. for Human Resources
275 East Main Street
Frankfort, Kentucky 40621

Louisiana 504-925-4518
FTS-687-0598

Mr, William H, Spell, Administrztor
Nuclear Energy Division

Qffice of Environmenta!l Affairs

P. Q. Box 14690

8aton Rouge, Louisiana 70898




10/15/62

8/1/64

9/1/69

7/1/65

1/1/80

9/15/69

-4-

New York 518-474-2178

Mr. Jay Ounkleberger, Director
Bureau of Nuclear Operation
New York State Energy Office
Agency Building 2

2 Rockefeller Plaza

Albany, New York 12223

North Carolina 919-733-4283

Mr. Dayne H. Brown, Chief
Radiation Protection Section
Division of Facility Service
Box 12200

Raleigh, North Carclina 27605

North Dakota 701-224-2374

Mr. Dana Mount, Oirector

Div. of Environmental Engineering
Radiological Health Program

State Department of Health

1200 Missouri Avenue

Bismarck, North Cakota 58501

Oregon 503-229-5797

Mr. Ray Paris, Manager
Radiation Control Section
Dept. of Human Resources
1400 South West Fifth Avenue
Portland, Oregon 97201

Rhode Island 401-277-2438

Mr. James E. Hickey, Chief
Div. of Occupational Health
and Radiation Control
Rhode [sland Dept. of Health
Cannon Building
75 Davis Street
Providence, Rhode [sland 02908

South Carolina 803-758-5548

Mr. Heyward Shealy, Chief

Bureau of Radiological Health

State Department of Health and
Environmental Control

J. Marion Sims Building

2600 Bull Street

Columbia, South Carolina 29201



s &
Vumn Maryland 301-382-2744

Mr. Robert E. Corcoran, Chief
Division of Radiation Control
Dept. of Health and Mental Hygiene
201 W. Preston Street

Baltimore, Maryland 21201

7/1/62 Mississippi 601-354-6637/6670

Mr. Eddie S. Fuente, Director
Division of Radiological Health
State Board of Health

Felix J. Underwood Building
2423 North State Street

P. 0. Box 1700
Jackson, Mississippi 39205
10/1/66 ‘\ebraska 402-471-2168

Mr. Julius E. Haes, Jr.

Oivision of Radiological Health

State Department of Health ’
301 Centennial Mall South

P. 0. Box 95007

Lincoln, Nebraska 68509

7/1/72 ; Nevada 702-885-47%0

Mr. John Vaden, Supervisor

Radiological Health

Consumer Health Protection Services
Room 103 Kinkead Bldg., Capitol Complex
Carson City, Nevada 89710

5/16/66 New Hampshire 603-271-4587

Ms. Diane Tefft, Program Manager
Radiclogical Health Program

Bureau of Environmental Health
Oivision of Health Services

Health & Welfare Bldg., Hazen Drive
Concord, New Hampshire (03301

S/1/74 New Mexico 505-984-0020

Mr, Benito Garcia, Acting Chief

Radiation Pratection Bureau

Environmental [mprovement Oiv. ‘
P. 0. Box 968

Santa Fe, New Mexico 87504-0968



9/1/65 Tennessee 615-741-7812

Mr. Michael H. Mobley, Director
Division of Radiological Health
Department of Public Health
Cordell Hull State Office Building
Nashville, Tennessee 37218

3/./63 Texas §12-835-7000
Amended Mr. David K. Lacker, Chief
3/24/82 Bureau of Radiation Control

Texas Department of Health
1100 W. 49th Street (mail only)
Austin, Texas 78756

12/31/66 Washington 206-753-3459
Amended Mrs. Nancy Kirner, Supervisor
2/19/82 Radioactive Materials

Oepartment of Social and Health Services

Mail Stop LD-11 :
' Airdustrial Park

Olympia, Washington 98504



RADIOGRAPHY OPERATING AND EMERGENCY PROCEDURES

NORTH AMERICAN INSPECTION, INC.
P.0. BOX 88
LAURYS STATION, PA. 18059 i o
Rev. 0 (1-84)

4.0 RADIOGRAPHY OPERATING PROCEDURES

”q , 0”

4.1

Personnel Monitoring:

a.

BADGE - Each employee at
TLD or film badge.
cement is received.

a job site must wear a current
Badges will be worn until a repla-

POCKET DOSIMETERS - Each employee at a job site must
wear an operable pocket dosimeter. The pocket dosi-
meter must be charged before each shift and the read-
ing at the beginning and end of each shift recorded.
Employees should frequently read their dosimeters
during radiographic operations. Employees must first
record their pocket dosimeter reading on the form prior
to recharging their dosimeter at anytime throughout

the shift. (See Form RS-4-1)

LOCATION WORN - Badges and dosimeters may be worn at
any convenient location between the shirt collar

and front trouser pockets; such as, shirt pockets or
at the waist on the belt or belt loops.

DISCHARGE OF POCKET DOSIMETER - Should the pocket
dosimeter be found discharged at anytime when in

the vicinity of radiocactive material, the employee
must immediately stop work in the vicinity of radio-
active material, notify the Radiation Safety Officer
(RSO) and submit his badge for processing. He

cannot return to work with radioactive material until
a determination of his radiation exposure has been
made.

STORAGE OF BADGE - When not engaged in radiographic
operations and not wearing your assigned badge, keep
it away from sources of radiation such as in dark-
rooms where cameras are stored, and in a cool and
relatively dry area.

4.2 Check Out Of Equipment:
A, RADIOGRAPHY CAMERA
1. Utilization Log Entry - The radiographer must
PROCEDURE NO. = ISSUE DATE | _ REV. DATE _ et

PROCEDURE TYPE
Radiation Safety

TEST METHOD

Radiography
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i, R NORTH AMERICAN INSPECTION, INC,
, P.0. BOX 88 e
' LAURYS STATION, PA, 18059 "oe

Rev. 0 (1-84)

4.2 Check Ou- Of Equipment: (continued)

£. MAXIMUM RADIATION LEVELS FOR IRIDIUM 192
CAMERAS DO NOT EXCEED 50 MR/HR AT SIX (6)
INCHES FROM THE SURFACE, AND COBALT 60
CAMERAS DO NOT EXCEED 200 MR/HR AT THE
SURFACE AND 10 MR/HR AT THREE (3) FEET

FROM THE SURFACE

SOURCE INDICATOR PIN ON PIPELINE DEVICE
OPERATES PROPERLY

TECH OPS 616 - CLEAN VACUUM PLUG AND PORT;
AND CHECK SAFETY WIRING AND FASTENERS

B. SOURCE TUBE AND CONTROLS - The radiographer must
perform these inspections prior to leaving the shop
and daily prior to commencing operations:

1. Source Tube Inspection

a. SOURCE TUBE IS FREE OF KINKS AND CRIMPS
AND THE DISCONNECT COUPLING OPERATES PROPERLY

SOURCE TUBE END OR COLLIMATOR ATTACHES
EASILY TO SOURCE TUBE AND IS NOT CLOGGED

Controls Inspections

a. PIG-TAIL (SOURCE) CONNECTOR MATCHES WITH
SOURCE IN CAMERA AND IS NOT WORN OR BENT

b. DRIVE CABLE IS FLEXIBLE, LUBRICATED AND NOT
BENT 2R CRIMPED

c. DRIVE CABLE CONDUIT IS FLEXIBLE, NOT CRIMPED
AND CONNECTS EASILY TO CAMERA

d. CONTROL ASSEMBLY IS NOT LOSE OR WORN AND
WILL DRIVE THE CABLE WITHOUT SLIPPING

e. TECH OPS 616 - CHECK VACUUM WITH CONTROL
VALVE OFF; AND CHECK VACUUM WITH CAMERA
LOCKED
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4.2 Check Out ()f__f'bi_ui_p_nl_(:;rlt‘: (continued)

C. Survey Meters (See Appendix 4-1)

l. Operation Verification - Check out one (1) and
if possible, two (2) survey meters and check
operation by surveying the camera with each
meter. Record the reading at the source out-
let nipple for your future reference.

Calibration - Check the calibration -date on the
sticker on the meter. Do not use any meter if
the date is more than three (3) months old. If
it is approaching three (3) months since it was

calibrated, notify the Radiation Safety Officer
(RSO) .

Mal function - On any job when the first meter
fails to operate, notify the Radiation Safety
Officer (RSO) "immediately" for a replacement.
IF BOTH METERS DO NOT OPERATE AT ANY TIME,
IMMEDIATELY CEASE OPERATIONS AND NOTIFY THE
RADIATION SAFETY OFFICER (RSO).

Caution Signs And Warning Rope
CAUTION - RADIATION AREA (See Example 4-1)
CAUTION - HIGH RADIATION AREA (See Example 4-2)

CAUTION RADIOACTIVE MATERIAL (See Example 4-3)

YELLOW WARNING ROPE OR TAPE
ellaneous (Some items may not be required)
Film
Developing Chemicals
Penetrameters
4. Lead Numbers and/or Letters
Documents And Forms
Operating and Emergency Procedures

Rules and Regulations - Parts 19,
(See RSO = Part 2)
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4.2 Check Out Of Equipment: (continued)

3. Radioactive Material License =

a. NUCLEAR REGULATORY COMMISSSION (See RSO - Part 3

b. COPY OF AGREEMENT STATE NOTIFICATION
(See RSO - Part 3)

4. Dosimeter and Survey Forms (See Form RS-4-4)

5. Nuclear Regulatory Commission Form - 3,
"Notice To Employees" (See RSO - Part 2)

Equipment Required For 120 Curies To 240 Curies Of
Iridium 192

l. Crank-Out Devices - Minimum forty (40) foot
crank-outs and approximate 6 HVL collimators
or thicker (approximate one (1) inch wall
thickness of tungsten)

Pipeline Devices - Minimum fifteen (15) foot
control assemblies.

NOTE: Use of high activity sources must be
specifically authorized by the Radiation
Safety Officer (RSO). High activity
sources will not be used on lay barges
or in crank-out devices on cross-country
pipelines.

See RSO - Part 6 - for manufacturers standard
operating procedures (SOP) for projectors and

source changers used by North American Inspection,
Inc.

4.3 Transportation:

A. Placards And Signs

1. RADIOACTIVE - Vehicle or darkrooms in which
radioactive material is transported will be
identified with "RADIOACTIVE" placards as re-
quired pursuant to 49-CFR 172.504.
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4.3 Transportation: (continued)

CAUTION - RADIOACTIVE MATERIAL sign with radia-
tion symbol must be placed on darkroom whenever
radioactive material is stored inside (although
this is not required during transportation, it
is best to place these signs on the darkroom
whenever it contains radioactive material).
(See Example 4-3)

Radiation Survey

ks Survey s outside of I vehicle y be certain
that radiation levels "N exceed 2 MR/HR

at any exter.i

y the cab ol ) r driver and
ngen sitions he vehicle and attempt

2 MR/HR or less.

'E.:\ & B)

Security - Always keep the locked camera in a locked

darkroom or a locked vehicle. Keys to the darkroom
and vehicle must remain with the driver at all times.
Prevent camera from moving and causing damage.

Survey Meter - Keep at least one (1) survey rneter
with you in the cab or front seat.

Accidents [f yoO . involved in a traffic accident
and you are survey the camer: If the radia-

tion levels 11 he vicinity ¢ ymera are higher
than normal o1 f 1s likely e camera is damaged:

NO NOT ALLOW ANYONI N THE AREA EXCEPT TO RESCUE
AN INDIVIDUAL.
INFORM THE POLICE THAT THE VEHICLI MUST NOT BE

MOVIED.

NOTIFY IMMEDIATELY THE RADIATION SAFETY OFFICER
(RSO) WHO WILL NOTIFY THE APPROPRIATE RADIATION

REGULATORY AUTHORITIES. (See Form
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Establishing Radiography Control Areas: (continued)

J.

all times during an exposure. Instruct unauthorized ;
individuals entering the restricted area to leave. |
If they do not leave p omptly, terminate the exposure.

If any individual does not promptly leave the radia-

tion area upon notice, immediately terminate the

exposure and start again when the area is clear.

When using Iridium 192 sources exceeding 120 curies, up
to and including 250 curies, use Table 4-G for the
distance to achieve for the 2 MR, 5 MR and 100 MR
boundry levels.

When using Cobalt 60 sources exceeding 120 curies,
up to and including 200 curies, use Table 4-H for

the distance to achieve the 2 MR, 5 MR and 100 MR
boundary levels.

Making An Exposure:

A.

Authorized Operators - Only a radiographer or assistant
radiographer under the personal supervision of a
radiographer may operate the controls.

Establish radiography control areas as above.
Crank-Out Device

l. Survey camera at source outlet nipple. Note read-
ing for comparison at end of exposure.

2. Remove safety plug and connect source tube to
camera. Position source tube end or col'imator
in desired location, and whenever possible direct
open beam down and avay from possible occupied
areas. Locate the camera such that source tube
is in an approximate straight line without
kinks. Place film.

Crank out approximately six (6) inches on control
cable and remove protector cap from lock box.
Inspect control cable and pig-tail connectors

to be certain they are not worn, bent or broken.
Connect control cable to pig-tail and screw
conduit male connecting thread into lock box.

Hold hand crank back (counter-clockwise) to
prevent source from moving and to enable lock
to operate on some units. Unlock the pig=tail
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4.5

Making An Exposure: LN U

4. and continue t hold the ank back.

. Stretch control abl¢ wway ramera in as
straight a line at ( b ntinuing to hold
‘rank back.

6. Crank source it as smoothly and rapidly as
possible, but d 10t t e rce tube hard.

D. Pipeline De Les 1an ) ries) - Hand Operated -

R SURVEY CAMERA NEAR P. NOTE READING FOR COMPAR-
ISON AT END OF EXPO

” REMOVE D AN N KNURLED KNOB.

3. POSITION CAMERA y LM.

4. UNLOCK CAMERA

- i STRETCI \ FAI \ i LE MAINTAININ THE
GREATEST DISTANCE BETWEEN HI RSO OF THE
BODY AND THE SOUI . ROTATE THE KNURLED KNOB
180 DEGREES EXPO NG THI 3 OURCE AND REVEALING
THE RED INDICATOR PIN.

6. MOVE AS FAR AWAY A EXPOSURE TIME PERMITS AND
WHERE YOU CAN MAINTAIN RI ' SURVEILLANCE.

E. Pipeline Device sreater That 20 Curies) = Crank

Operated -

ks SURVEY "AMERA A 0 READING FOR COMPAR=-
ISON AT EN ]

P REMOVE | A C REM CONTR .

DO T p ol 4 A ) I\

) . i > 4 A | A\ A

4. UNLOCK THE CAMI

. OPERA CONTR ! N WHEEL 180 DEGREES
EXPOSIN {} AN ) 'HE CURCE
POSITION | \']

6. MOVE A \ y ME PERMITS AND
WHER M \ IR LLANCE .,
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4.5 Making An Exposure: (continued)

F. Vacuum Operated Self-Contained Camera =

l. SURVEY CAMERA NEAR TOP. NOTE READING FOR COMPAR-
ISON AT END OF EXPCSURE.

2. CONNECT VACUUM HOSE TO CONTROL UNIT, AND LAYOUT
HOSE TO PREVENT KINKING.

3. POSITION FILM AND CAMERA.
4. UNLOCK CAMERA.

5. PUMP HANDLE TO OBTAIN FIFTEEN (15) INCH VACUUM.
TURN CONTROL VALVE TO "ON" POSITION.

6. MOVE AS FAR AWAY AS EXPOSURE TIME PERMITS AND
WHERE YOU CAN MAINTAIN DIRECT SURVEILLANCE.

4.6 X-Ray Machine Exposures:

A. Authorized Operators - Radiographers using X-ray
units must be trained and qualified as required for
radiographers using isotope equipment. Only a
radiographer or an assistant radiographer under the
personal supervision of a radiographer may operate
the X-ray unit.

B, Establish RESTRICTED, RADIATION, and/or HIGH RADIATION
AREAS as outlined above using Table 4-G for potential
and current not less than the KV and MA employed.

C. Exposure Procedure -

1. POSITION X-RAY TUBE AND COLLIMATOR, WHEN IT CAN
BE USED, IN DESIRED LOCATION. WHENEVER POSSIBLE
DIRECT OPEN BEAM DOWN AND AWAY FROM OCCUPIABLE
AREAS. PLACE FTLM.

2. POSITION CONTROL AS FAR AS POSSIBLE FROM THE
X-RAY TUBE AND OUT OF THE DIRECT BEAM.

3. ACTIVATE THE TUBE FROM THE CONTROL PANEL FOR
THE DESIRED TIME AND OBSERVE THE INDICATOR LAMP.

4. WHEN EXPOSURE IS TERMINATED OBSERVE THAT THE
X=RAY INDICATOR LAMP IS OUT AND APPROACH THE
X=RAY TUBE WITH AN OPERABLE SURVEY METER. SURVEY
THE CLOSEST ACCESSIBLE POINT TO THE TUBE HEAD.
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4.6 X-Ray Machine Exposures: (continued)

4. IF THE SURVEY DOES NOT READ OVER BACKGROUND,
THE X-~-RAY TUBE MAY BE HANDLED AND MOVED.

Crawler Operation -

1. SET X-RAY UNIT EXPOSURE CONTROLS AND SET CRAWLER
INTO MOTION.

WALK ALONG THE PIPE WITH A SURVEY METER TO
FOLLOW THE CRAWLER AND REMAIN OUT OF THE X-RAY
BEAM TO THE GREATEST EXTENT POSSIBLE.

MAINTAIN A RESTRICTED AREA IN THE VICINITY OF
THE CRAWLER BY HAVING PERSONNEL CARRYING
CAUTION-RADIATION AREA SIGNS PRECEDE AND
FOLLOW THE CRAWLER AT A SAFE DISTANCE WHILE
MAINTAINING SURVEILLANCE OF THE AREA.

WHEN THE CRAWLER EXITS THE PIPE, SURVEY THE
CLOSEST ACCESSIBLE POINT TO THE TUBE HEAD,

AND TURN OFF EXPOSURE CONTROLS. IF THE SURVEY
METER DOES NOT READ OVER BACKGROUND, THE CRAWLER
AND/OR X~-RAY BE MAY BE HANDLED AND MOVED.

4.7 Master Minder and Tat._le-Tale Operations:

A. Master Minder

l. PLACE ON PIPE SO THAT DIRECT BEAM WILL BE AWAY
FROM YOU AND THE BEAM PORT IS AGAINST THE PIPE.

UNLOCK SOURCE AND PULL IT OUT TO FULLEST EXTENT.
IF TIME PERMITS MOVE AWAY FROM UNIT.
AT END OF EXPOSURE APPROACH THE UNIT, REMAINING
ouUT OF THE DIRECT BEAM, PUSH IN THE SOURCE ROD
AND LOCK IT.

lattle-Tale
ATTACH THE UNIT TO THE CRAWLER SECURELY.
IMMEDIATELY BEFORE THE CRAWLER ENTERS THE PIPE,
WHILE REMAINING OUT OF THE DIRECT BEAM, UNLOCK

THE SOURCE ROD, PULL IT OUT TO ITS FULLEST EXTENT
AND RELOCK IT IN THE EXPOSED POSITION.
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4.7 Master Minder and Tattle-Tale Operations:

(continued)

C.

Surveys

4.8 During An Exposure:

3. IMMEDIATELY AFTER THE CRAWLER EMERGES FROM THE
PIPE, WHILE REMAINING OUT OF THE DIRECT BEAM,
UNLOCK THE SOURCE ROD, PUSH IT IN AND RELOCK IT.

1. AFTER EACH EXPOSURE MEASURE THE RADIATION LEVEL
AT THE BEAM PORT TO MAKE SURE THAT IT HAS RE-
TURNED TO ITS ORIGINAL LEVEL, INDICATING THAT

THE SOURCE 1S PROPERLY SHIELDED.

2. RECORD THE LAST RADIATION LEVEL MEASURED ABOVE
PRIOR TO STORING THE DEVICE AND LEAVING IT
UNATTENDED.

A.

4.9 At End Of Exposure:

Direct Surveillance - Maintain direct surveillance
and allow only necessary radiographic personnel

to enter the Restricted Area. If a person accident-
ally enters the Restricted Area and does not leave
immediately upon notice, terminate the exposure

and start over again.

Radiation Area Surveys - During each exposure,
check the radiation level at the operator position
by observing the survey meter near you and time
permitting survey the radiation levels at the peri-
meter of the Restricted Area and/or Radiation Area.
Make adjustments in the barricade or location of
signs. The radiation level may be determined from
the appropriate table using the maximum estimated
exposure time in one (1) hour.

AO

Crank-Ont Device =

1. Crank the source back into the camera as smoothly
and rapidly as possible. Continue to hold the
crank firmly to prevent the source from moving.

2. Approach the camera from the lock box side with
a survey meter. Staying behind the camera,
reach around and survey the camera at the outlet
nipple and then survey the entire length of
source tube. The reading at the outlet nipple

should be the same noted just prior to making
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4.9 At End Of Exposure: (continued)

2. the exposure. Lock the pig-tail in the camera.
I1f at any time while approaching the camera,
higher than normal readings are encountered,
only attempt to crank in the source as above.
If this fails to decrease the high reading,

follow the emergency procedures below.

3. If you are going to make another exposure in
the same general area or near»y pipe joint, then
it is not necessary to disconnact the control
cable and source tube. If the camera must be
transported to another location or returned to
storage, then disconnect control cable and

source tube, and replace the lock box protector

cap and safety plug.

B. Pipeline Device/Self-Contained Camera -

1. Without Remote Control - Approach the camera
with a survey meter in the hand that you will
not be usint to operate the camera. Stretching
as far as possible to maintain the greatest
distance between the torso of the body and the
source, rotate the knurled knob at 180 degrees
shielding the source and retracting the red

indicator pin.

With Remote Control - Operate the control to
rotate the source wheel 180 degrees shiclding
the source, and observe that the source position
indicator shows that the source is properly
shielded.

Vacuum Operated - Turn control valve to the "OFF"
position and approach the camera with a survey
meter.

Immediately survey the camera at the same spot
prior to the exposure. If you get the same
reading, lock the camera. If you cannot immedi-
ately obtain the original reading by rotating

‘10 know a few degrees then follow the emergency
procedure below.
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At End Of Exposure: (continued)

c.

I1f the camera is to be left unattended, then it

must be returned to the locked storage area, secured
by placing it in a locked darkroom, locked storage
vault or other locked room or area which is appropri=-
ately marked with Caution - Radioactive Material
signs. Before storing the camera, measure the
radiation level as above and record the reading

on the survey form.

On-Site Records:

A'

Dosimeter Readings - Enter readings at beginning of
shift and end of shift.

Radiation Surveys
DAILY AT BEGINNING OF EACH SHIFT.
EACH TIME OPERATIONS COMMENCE IN A NEW LOCATION.

EACH TIME THERE IS 2 MAJOR CHANGE IN AN EXISTING
RADIATION AREA PERIMETER.

Camera Surveys - Each time the camera is returned

to locked storage preceding the absence of radiographic
personnel, the radiation level, as measured above,

will be recorded on the last survey form.

(See Form RS-4-6)

Check=In Equipment:

AI

Radiography Camera

1s UTILIZATION LOG ENTRY - THE RADIOGRAPHER MUST
ENTER THE FOLLOWING INFORMATION IN THE UTILI-
ZATION LOG: (See Form RS~-4-6)

a. DATE CHECKED IN.

b. CAMERA SURVEY.

¢. RADIOGRAPHER.

CAMERA MAINTENANCE =~ INFORM RADIATION SAFETY

OFFICER (RSO) OF ANY MAINTENANCE REQUIRED, AND
ANY MALFUNCTION OR DEFECTS NOTED. (10CFR-Part 21)
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4.11 Check-In Equipment: (continued)

B. Controls and Survey Meters - Inform Radiation
safety Officer (RSO) of any maintenance required,
and any malfunction or defects noted. (10CFR-Part 21)

Source Exchange Procedures:

A. Authorized Personnel - Only radiographers may perform
source exchanges.

B. Cutline of Procedures - The following is a general-
ized outline. The manufacturer's attached instru-
ctions for each model changer must be followed
explicitly during the exchange.

1. Check for proper operation of survey meter

and survey the changer in its shipping configu-
ration for any radiation levels in excess of
200 MR/HR at the surface and 10 MR/HR at one
meter the surface.

Establish and post restricted and radiation
areas as described above, assuming a one (1)
minute exposure time.

3. Set up the exchange tube and follow the explicit
instruction of the manufacturer for the changer
being used.

4. After the exchange is completed, survey the
camera to determine if radiation levels for
Iridium cameras exceed 50 MR/HR at six (6)
inches from the surface; or if radiation levels
for Cobalt cameras exceed 200 MR/HR on the
surface or 10 MR/HR at one meter from the sur=-
face. The changer, in its shipping configuration,
should not exceed 200 MR/HR on the surface or
10 MR/HR at one meter from the surface.

5. Prepare the changer for shipment by applying
the security seal, correct shipping labels,
transport index, and shipping papers.

4.13 Emergency Procedures:

AT ANY TIME THE SOURCE CANN /T BE RETURNED TO ITS NORMAL

SHIELDED POSITION AS SPECIFIED IN THE OPERATING PROCE~
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Emergency Procedures: (continued)

DURES, CLEAR THE DEFINED RESTRICTED AREA, ESTABLISH

BARRICADES AT 2 MR/HR, MAINTAIN DIRECT SURVEILLANCE

AND_NOTIFY:
a. ROBEBT KEITH SHUMWAY 215=-262-1100
(24 HOURS)

/.F
RADIATION SAFETY OFFICER.... 215-262-1111
R.5.0. (NIGHTS, WEEKENDS,
OR AND HOLIDAYS)

ASST. RADIATION SAFETY OFFICER....215-262-1111
(NIGHTS, WEEKENDS,
OR AND HOLIDAYS)

NUCLEAR REGULATORY COMMISSION 215-338-5000
U.S.N.R.C. (24 HOURS)
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4,14 INSTRUCTION FOR USE OF:

RESTRICTED AREA, RADIATION AREA

AND HIGH RADIATION AREA TABLES.

Tables for Iridium 192 and Cobalt 60 are available. Each
set contains a RESTRICTED AREA TABLE, A RADIATION AREA
TABLE AND A HIGH RADIATION AREA TABLE.

The purpose of the tables are to provide the radiographer
with initial distances to establish and/or define boundaries
for Restricted, Radiation, and High Radiation Areas.

Since the tables are based on calculated radiation levels
for an unshielded source, they provide safe and conserva-
tive distances. Attenuation and scatter or radiation

by the specimen and other objects in the vicinity will
produce radiation levels different from given in the tables,
but the actual radiation levels will generally be lower.

During the first exposure, the Restricted Area boundary
should be checked by performing an actual physical survey

and adjusting the boundaries out where required, and in where
permissible and only if there is a need to do so.

To use the tables, select the desired Restricted Area,
Radiation Area, or High Radiation Area Table for the proper
isotope being used.

Estimate the maximum number of radiography shots to be
performed in the next hour and the maximum exposure time

for each shot. From this information, determine the maxi-
mum exposure time in minutes to be performed in the next hour.

In the second line of the table labeled MIN/HR, select the
column with the lowest MIN/HR which is not below the esti-
mated work load (e.g. for an estimated maximum exposure
time of 27 minutes in the next hour, select the 30 MIN/HR
column). If desired, linear interpolation may be used.

From the Decay Chart supplied with the radiography source,
determine the activity of the isotope. Then opposite the
activity of the isotope in the selected work load column
above, read the distance in feet from the source to define
the desired boundary (e.g. if the work load is 30 MIN/HR
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4,14

(CONTINUED) USE OF RADIATION AREA TABLES:

f~v an B0 curie Iridium 192 source, then the distance from
the source to establish the Restricted Area is 344 feet).

If a Collimator is used and the useful beam is directed
downward, then the activity may be reduced by the attenu-
ation of the collimator (e.g. if the collimator has three (3)
half-value layers for the isotope being used, then the
activity can be reduced by 23 or the 80 curie source would
be considered a 10 curie source and the Restricted Area
distance for a 30 MIN/HR work load would be 121 feet).

The first line labeled MR/HR gives the radiation level at
the established boundary for each work load in the line
below it (e.g. for a 30 MIN/HR work load using an Iridium
192 source, a survey meter would read 4.0 MR/HR at the
boundary to achieve the desired 2.0 MR/HR in any one (1)
hour required by the regulations).

ALWAYS perform a physical radiation survey with a survey
meter to determine i1f the estimates provided by the tables

are adequate.




RESTRICTED AREA
Number of feet from unshielded Iridium 192 source for 2 MR in any one (1) hour as a function of
total exposure time in one (1) hour and activity of Iridium.
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RADIATION AREA
Number of feet from unshielded Iridium 192 sources for 5 MR in any one (1) hour as a function of
total exposure time in one (1) hour and activity of Iridium.
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HIGH RADIATION AREA

feet from unshielded Iridium 192 source for 100 MR in any one (1) hour as a function of

e time in one (1) hour and activity of Iridium.
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