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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.O.) has the complete authority in implementing

I 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 N!ERICAN INSPECTION, INC.

4 . - .. - . ,-

f
Robert K. Shumway,
President

RKS:jb
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" DEFINITIONS"

ACTIVATION............................The procesc by which neutrons
bombard stable atoms to make
them radioactive.

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

ALPHA PARTICLE........................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.

4
ATOM..................................A particle of matter indivi ,

sible by chemical means. It
is the fundamental building
block of chemical elements.

ATOMIC NUMBER. . . . . . . . . . . . . . . . . . . . . . . . . Denotes the number of protons
in the nucleus, the number
of positive charges in the
nucleus, and the number of
orbiting electrons.

AUTHORIZED PERSONNEL..................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.

BACKSCATTER........................... Radiation scattered from the
floor, walls, equipment, and
other items in the area of a

I

I
radiation source.

1

(

|
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DEFINITIONS: (continued)

COMPTON SCATTERING (continued) . . . . . . . . photon is scattered at an
angle to the original photon
path.

CONTAMINATION.........................The prescnce of unwanted
radioactive matter, or the
" soiling" of objects or
materials with " radioactive
dirt".

CURIE.................................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.

DECAY.................................The spontaneous radioactive
transformation of one (1)
nuclide into a different

! energy state of the same
nuclide. Every decay process
has a definite half-life.j

| (see half-life)
i

DECONTAMINATION.......................The removal of radioactive
i
l

contaminants from surface,
I as by cleaning and washing

with chemicals.

DOSE..................................The amount of ionizing radia-
!

| tion energy absorbed per unit
i mass of irradiated material

at a specific location; sucht

! as, a part of the human body.
| Measured in rems and rads.

DOSE RATE.............................The radiation dose delivered
per unit time and measured,

|

|
for instance, in rems per

|| hour. (see dose)'

| DOSIMETER.............................A device that measures radi-
| ation dose. It contains an

ionization chamber.

_ __-___ - _
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DEFINITIONS: (continued)

BETA PARTICLE (BETA RAY) . . . . . . . . . . . . . . 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 is
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.

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

CALIB RATION . . . . . . . . . . . . . . . . . . . . . . . . . . . As - u sed in this pa rt - mean s
to check the accuracy of
radiation measuring instru-
ments against a known standard
and correct as required.

CESIUM- 13 7. . . . . . . . . . . . . . . . . . . . . . . . . . . . A radioiso tope o f the element
Cesium.

COBALT-60.............................A radioisotope of the element
Cobalt.

COLLIMATOR............................A beam shaping device which
utilizes shielding material
to restrict the direction
in which radiation is emitted.

COMPTON SCATTERING....................A process in which a photon g ;

transfers a portion of its
energy to an orbital electron
is matter and a lower energy
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DEFINITIONS: (continued)

DOSIMETER CHARGER.....................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........................A radiation detection and
measuring instrument. It
contains a gas-filled 1he
which discharges elect:4 i

ically when ionizing radia ia:
passes through it. Dis- k
charges are counted to mea-
sure the radiations intensity

I I
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 . . . . . . . . . . . . . . . . . . . . .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.

HALF-LIFE.............................The time in which half the
atoms in a radioactive subs-
tance disintegrate. Half-
lifes vary from millionths oj )
a second to billions of yeart

.

..

|
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DEFINITIONS: (continued)

HALF-LIFE - BIOLOGICAL..................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.

'

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

HIGH RADIATION AREA.....................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.

ELECTRON..................:. ..........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.

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

EMERGENCY PROCEDURE. . . . . . . . . . . . . . . . . . . . . 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.

| I ENCAPSULATION . . . . . . . . . . . . . . . . . . . . . . . . . . .The proces s of sealing radio-
active materials to prevent
contamination.
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DEFINITIONS: (continued)

EXPOSURE................................ Radiation intensity multiplied
by 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 ene rgy short waveleng th
electromagnetic radiation
emitted by a nucleus. Ener-
gies of gamma-rays are usu-
ally between 0.010 and 10 MEV
x-rays also occur in this j g
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

j
' with charged particles pro-

duced by particle accelerators

INVERSE SQUARE LAW. . . . . . . . . . . . . . . . . . . . . . (at a distance f rom a point
source) The intensity of ( l

radiation received varies
! as the inverse square of the
! distance of the source.

|
,
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DEFINITIONS: (continued)

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

IONIZATION..............................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.

IONIZATION CHAMBER......................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.

IONIZING RADIATION......................Any radiation that directly
or indirectly displaces
electrons from the orbital
shell of atoms. e.g. alpha,
beta, gamma-radiation.

| IRIDIUM 19 2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . A radioisotope of the element
i Iridium.

ISOTOPE................................. 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
6c12, 6c13, and 6c14 are iso-
topes of the element carbon,
the subscripts denoting their
common atomic numbers, the
superscripts denoting the
varying atomic weights.

{ p

LEAK TEST...............................A test on sealed sources to
I assure that radioactive

material is not being released

!

!
1

_.
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DEFINITIONS: (continued) )

LICENSED MATERIAL....................... 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.

MASS NUMBER.............................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.

MAXIMUM PERMISSIBLE DOSE (MPD) . . . . . . . . . .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)

MEV.....................................Million electron volts.

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

NEUTRON.................................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.

NONDESTRUCTIVE TESTING.................. Testing to detect internal
and concealed defects in
materials using techniques
that do not damage or destroy
the items being tested.

NUCLEAR REACTOR. . . . . . . . . . . . . . . . . . . . . . . . . A device by means of which a
I Ifission chain reaction can

be initiated, maintained, and
controlled. Its essential
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DEFINITIONS: (continued)

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

NUCLEUS.................................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....................... 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) . . . . . . . . . . . . . . . . . . As used in this part -
instructions to be " STRICTLY"
followed for radiographic
activities.

PERSON..................................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) anyg

4 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. film badges, pocket
chambers, pocket dosimeters,
film rings, etc.

PHOTOELECTRIC EFFECT. . . . . . . . . . . . . . . . . . . . A process by which electro-
magnetic radiation imparts
energy to matter.

PHOTON..................................A discrete quantity of electro-
magnetic energy. Photrons
have momentum but no mass or
electrical charge.

PROJECTOR...............................As used in this part - a
radiographic exposure device
containing a licensed radio q
active isotope for industrial
radiography applications.

PROTON..................................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.

RAD..................................... Radiation absorbed dose. The
basic unit of absorbed dose
of ionizing radiation. One
rad is equal to the absorp-
tion of 100 ergs of radiation
energy per gram of matter.

RADIATION...............................The propagation of energy
through matter of space in
the form of waves. In atomic
physics the term has been !

extended to include fast- fmoving particles.(alpha and | |

beta rays, free neutrons, etcc
Gamma-rays and x-rays, of
particular interest in atemic

._. . .-. . - _ _ - _ _
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DEFINITIONS: (continued)

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

RADIATION AREA..........................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 .O. ) . . . . . . . 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 instr-
ument (survey meter) to m 1-
sure the presence of ionizing
radiation.

RADIATION SURVEY METER. . . . . . . . . . . . . . . . . . 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

1

-. _. _ __ _
__ _ _ _ _ - .. _ _ _ .
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DEFINITIONS: (continued)

RADIOGRAPHER (continued) . . . . . . . . . . . . . . . .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................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 or
shielding thereof may be
moved, or otherwise changed, I k

from a shielded to unshielded
position for purposes of
making a radiograghic exposura

.

This may also refer to mach-
ines which produce ionizing
radiation.

RADIOGRAPHY.............................Means the examination of the
structure of materials by

[ nondestructive methods util-
izing sealed sources of by-
product material and other
sources of ionizing radiation.

RADIOISOTOPE............................An unstable isotope of an
element that decays or disin-

| tegrates spontaneously,
I
|

emitting radiation. More
than 1300 natural and arti-
ficial radioisotopes have
been identified.

i

t

REDUCTION FACTOR........................ Dose rate without a shield
divided by the dose rate witr
a shield interposed between ( l

source and a point at which
radiation is measured.

I
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DEFINITIONS: (continued)

REGISTRATION STATES..................... 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 -
( RB E ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . The rel ative e f fec tivene s s o f

a given kind of ionizing
radiation in producing a
biological response as com-
pared with 250,000 electron
volt gamma-rays.

REM..................................... Roentgen equivalent man. A( I

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.

i

SCATTERING..............................A process that changes a
particles or photons tra-
jectory. Scattering is
caused by collisions with
atoms, nuclei, and other

q ,

particles. If the scattered
particles energy is unchanged
by the collision, elastic
scattering prevails; if there

. . . __ -
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DEFINITIONS: (continued)

SCATTERING (continued).................is a change in energy, the
process is called inelastic
scattering.

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

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

SOURCE..................................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.

SOURCE PIPE POSITIONER..................A source positioning device
for making single wall expo-
sures on piping by means of
a radiographic access hole
or opening.

STABLE ISOTOPE..........................A nuclide that does not under-
go radioactive decay.

STORAGE CONTAINER. . . . . . . . . . . . . . . . . . . . . . .Means a device in which sealedsources are transported or
stored.

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 specific set of
conditions. When appropriate,
such evaluation includes a
physical survey of the loca- g
tion of materials and equip-
ment, and measurements of
levels of radiation.

-



4

4
-- --- J- - NORTH AMERICAN INSPECTION, INC. Page 15

P.O. B0X 88
LAURYS STATION, PA, 18059 Rev. 0 (1-84)

O

DEFINITIONS: (continued)

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

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

U.S.N.R.C............................... United States Nuclear Regula-
tory Commission.

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

X-RAY...................................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.

.

G

._ - __ -
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13.14 Proense of representauves et :!ames= miseson and centro!!ad by a 11cansee. , dwee applicable to Ucansed scavttias;een and warsars durms taspectioria, bus does not it'eh dm tas !!censee. ;; (4) any cossa or ventarnn involvingis.13 e=ra-airanaq wisa weezars durtas 1a. *

N radtoLMicalwors2ngennMttfant proposectsessuens. '$fdl " License * :neens e l!canse issued = |mnaminna of etytt penalty, or artier ts.13.13 Reevesse by wortars for tusoections
==n== nos verranssic intstant . under the regulations in Parts 00 through * scad pursuant to succart 3 of Part 2 ofEl A$ tar, and an7 rteponse tan the13.40.60.48.70 er 12 of tais caseter.

is.20 Masamana, j h''Ndf"1 Licenses to operate a (b) U posting d a d= a=. + 613.21 maa*= na= ter ===an==- . penAr"na or utilization fac11tY :n parasrson (&J (1). (2) or (2) of th:.s1s.22 caer== tan greaanstan, a punnant to Psrt so of this chapter and secuou :.s noe pracccante, the ::cansee
Aamhusert Seem.33,sa.at. las. :os.1st.1sa. ,,, !!canses to possess prwer resc:or spent . may pass a nonce wtuca deserttes caees seas, as& sat saa, ass, str. see, sea, ae * heiIn anindecendent spent fuel stcrste aaenmans and stacas waars 11 may seamended. see. 34, sa stat. 464. as assaded installadon (ISFSU pursuant to Part ?*. mcunars.

(42 U.1C. 33r3. Det .*.11223. m4. 22. of this chacret. "L*censee* casas themL 2nIk see.nts. 30 Stas.1243, as
ammaand by Pea. I. s6.rs, as Sams. 412 (42 hofder of such a licasse.

e
11.1C. seet L Peth I. as=est. see. ta. 83 Stat.
: set (42 U.S.C.sas11 g (d Each !!carsee aad acollcant shad

=

= fes '3astucted area'* :neans any area * post Form NRC-3. (Revtmon Worfor tas perpeans elsee..*23. as Sase set as access to wnica ta contrated by me 11. N,

aseended (42 U.1C. 2:r31: il 1s.15ak (ch (dk conaes for ptzrposee et groteccan of in. C later) "Notics to Earpioyeen,*. asg p,g, g gand (et and 1112 are teseed under see.18th.
ditttiusis trous exposure to twanan and '* and W of Wa %sn88 31st. 344 aa ==== dad (42 U.3.C.2:01(blk radioneuve enatartals. "Rastzteced area" *.

, f and il 1112 and 111ef a) are issued unear saa11 not include any areas used asa?nst- ,
=

saa tata. 4S Stad. 98& as amanded (48 f.l 1C. c Annen1 attarters, althousn a separate (d) h9nts. nonces. or fo2?_s
-|=n(e)), % roeat or rooms in a r-str mettfAl btu! ding posted cunnant o .his seccon saan ap.e

"g may be sat spart as a resu"1sted ares. **me in a mer' ant number of places toe
,.,ermit inslividt:als engaged :n Ifesetectg 19.1 Purpose. * 1 19.4 ! -. - -"
acuvtuae to comerve thans on tse way to

?e regulations In this ; art establish 8 Except as spect2cally anthertred by the ,or Imn any tarucular .icensed acuvtty
recturentants tat. noccas, instruccons. e wn='aiaa in arruins, no interpretacon

sa'nd De con:^ ** Man to wruca the doctmsent sopilas,and reCorts by Ucansees to indiftduala of the manning et the reg,,tarinne in (nis Dscuous, and snail be re=
* partcpas:ng in Ucscsed accTicas, and part By any od!cer or empic7ee et tSe ;1 aced it detaced or altand.
OogCons avadante to such ind17ttfttals in cammismari otnar than a wr!ttats in. (83 N"***"- documents poitedaC conneccon wtta rSmmteman inspeccons targretacon by the Geners4 Counset vtg pursuans to paragrace taJ W of 21.s
* of Wanama= to ascertain comnHanen irtta

be rececmzad to te mtncing upon the , days after nestos of the documssta fretusec*.*.on sand be postad wtth!n 2 wori:ngO the provtmons d tas Atonne Energy Act e m==' ** m, :;
of 1364, as amended 7. tie II c( t2e En* = Q the Commhaa* L34 !!cansee's response.

f fars a*tter bersy Reors= "a" Act of 137 "g19J r*- -_ -"m
U_ wo ,m, ndi. zmpt vn.e omamse ,.ecited in e-=ments maa - ==.4 :- a

.MOEE' this park a8 cocimun1CaCons angt reterts cuZumtim et 3 worsing days of t=t3 34
* concernmg taa resuist Ons in this ;arg %en correcung the 7tolagon aas been
2 anould to addressed to the Cirector. Cf. completed, wruenever *J star.==

F 8888* "See of Insoeccan and Enforcement. U.S. I 19.12 !assrunden se ruere.ss)The requistions in this part appy to aH Cruciaar Regulatory Can m'wan Wa.sn*
persons was receive. ;ossess, use or g inston D.C. :0258. Cocun'm'ewans, re- An indivt main worsing in er he.
transfer matertalI! censed by the ports. and sonnemans may me delivered tag any porcon of a men'.cted ares mau

* Nuclear Regulatoty Contanseion in :erson as cae C mmtman's oc:ces as be teos informa4 of the starage. trans.
far, or 'ase or radicanute matanais - d

I pursuant to the reguladons les Parts *O W 3 Sh N. Wasnington, 3C.: n41stion in suen marcons of tne to.
e thrc$ 3f.4o.44.48.70 ee it et taas or at 320 Nortods Avenue. 3ethanda. strtetas area: snad be instructed in the
e, operate a producnon er'anHzadetscaspter. Incinding persons licensed to

Marylans1. health protecuan We mg
wtta exaceurs to suca radioscure mata.

,.

., Iset11ty pursuant to Part 30 of this rials or r$e''artan in precauuans or pro-.

chepter sad /ersons IIcensed to possess escures to mtmmw= orcosure. and in tae
power rencor spen Nei tu an purposes and funcuens or =rotecure de.*

vtcas emnsored: anau to instructed in..

ladopendent scertt Nei storage and instruc*ad to onaarm to tne mant
lasta114non (13FSI) pursuant to Part T.* wunan tas worzar's control. 2e tocuca.

,of this chantu. te provtssons et C=mtman restuattonss
Cecemoer "O,1982

%
i

l

l

,, --.-- - , - - - , - . - - - - - - - - - - - - - - - . - -,.



<

. a _

PART 19 o NOTICES, INSTMUCTIONS, AND REPORTS TO WORKERS: INSPECTIONS

and Ucenses for the ;rotection of pet. ecort snail be tim ***ted it a uma deMerately interferes vita a f22.r 2.nd
sonnel trem expcsures to melacon or :ot 'ater taan tas *rsnsmittal to tae ' orcerty :nsceccom. Wim regar:1 to areas.

rsdicacuve -*stma.Ls cccurn=3 m sucs Camr=;asIcn. conta:m:g tro.Inacen c"ed by m
arena: 214 be instri:cted of their re. agency of the C.3. Gover== ens ;n me=

sponnadity to report prom:Cy to ce 11 """ g 3, .Ae rec *aest of a worxer wno is Oterest ci canonal secunty, an taa.tnd. '

censee any concition vt:cs =sy lead ; **A * *##U3*E**"8 10 033'CIC# "F~*- .:. at:nI emotoy=ent in
catencar quarter w:ts 1:e b.a IIven have access to suca informacon only :tor cause a -totacon of Cam-mon regu.

lacons and 3 censes or unnecessary u. eansee in mcorad *a n so. Vita .egaru u any
posure to raciacon or to radioacuve =a. wcrx ;svotving raf.aacen dese, er Of a area contatsmg propnetary = tor =at:on.
tartal: snad be =structen n tne appro. worxer woo. wrue emcloyec by anctaer the worters' representaure for that arts
pnate response to var ==gs =ade us the persen. :s termmanca assis= ment to anali he an scindual previously author.
event of acy uz=2sual-.r e or mal. wcrx utvolving radiacca cess in ::e 1:ed by the Ucensee to enter that area.
P.tsccan that may myolve e.x;osure to,2 Licensee s fac:.a."i m Ost cater j 19.15 Consultatiova = itis workers dam.
rudime or radioacuve matenal: and nattar. sacn ucensee scan provice to ing insp.eetions.
sama be adyssed as to the rutman ex { each sucs worter. cr to 1:e worxer s fa) C"-~" inspectors may cen.

~

posure reporta vn:ca worters =ay re. . cesques. at ter=macon. a wntten suit ;nvately mta worzars ccccermng
quess pursuant to | 13.13. Os extens of * n;crt resarc=.g the ractacen dose matters of occu;acenal rad. acon protec.
these instrucuoc.s shall be ea*='a.n'er, recesved by 1:at werxer : rem c;eracens -on and ocer matters mtated to ap.

ar,e vita potentisi .aciclogical healta of tas I:canses cur:ng t at sce1='.c.ady puesale provtsions of Camra me 7tu.
ProtecCon proolems in tae restricted identf ed caler1 Car quarter cr imenca I

aret. (3ereof. ct ;rcYtce a wntteu estusets of of an decure and Corougn msgeccon,
g 19.13 .%:iaestione end rep.no i in. that dose of tas Esally ceter..=ed ab) Oun= the course of an =s=ecuan

divodssale. persocnol notatcrOg results are Col any worter may bnng privately to the
fa) D * r* expcsure data for an avada:Le at 13at use. f sC:2ated Costs .attenton of the Inspectors, either orady

:=dividual, a=4 the resulta of any mess. sha3 be clearty tacicated as suc:. or in wnung any :ssa or present condi.
urements, analyses. and **fe''M** of Ccn vales he has reason to bedeve may=

radioaccve :catenal deposited or re. have contnbuted to or caused any vio.=

tatcadin the body of anicaincual.saad i19.14 Presence el rvpcomentauves el tauon of the act. the regulacons in tt:a
be reported to the indiftdual as spec: fed licenseen and weezers daring laspee. chapter. or deense conc 1can. or any un.
in tats seccon. ne informenn reported umae. =ecessary uposure of an 2cividual to

#* ' h d ** ** '**scan 'ufuh data and reruits ootained (a) Esca ?femus shall aford to the tenal under the Ucensee's contral. Anypursuans to t'~~'"* regniar"* or. e., u,,,,, at au re= <m*aw J'es op.derS of Ucense condinons, as saown in st3ch Cotice in unting shad comply with"orsc%Cy to 2steet ''''*reh ac37t hreem es - by mo u m .o .ur. :aciutas, premises, and reccrds ;ursu. mereot-mentsaia m .suant to '" **' 'mq l Eaca
_ no~_'and '

regu acona. .

, m,:m,.2de nm muurm,e . j a m = = f.gr
n - m me -ee<meucmee. m -:ome===- =emoot.ib, = .r., . - ~ ' ~ m n _ ,,,..,_ toc1,,,, ,aa = == gg

.naune m wm.
.e ,,
m ,,,ccocn,

=e r.=spect.
n =me a me movmai. me =mvumm

=ay ,n mely mta n_ ,u,sumoto,m.u.
"" asm social secunty sumcert t=emr's the tccl. C . C g }9.1% Requesse by weekere foe inspee.

f vtdual's exposure informsen; and con. g. g uc.g,gq g "

int otsar mme of 'an H''' ''*,,'s dur. N
*n , f ,, ,,.'m n *nsp u' tortaan me fonowtng staran=": f a) Any worter or representative of ;

T%s rugori is furnuned to you under tne grow. (c) !!. as the time of inspeccon, as wortars who belteves that a vtalation of ,,
sm>rs of sne Nuctear Regunasort Cammance reva- indiftdnal has been authonzed by the a Act, the Msulacons a this cnastar.
tasson to dyR Part 19. Yois snound freserve ths worters to represens them dur*.ng Com. or 3 cense concicons ex:sts or has oc.
resort for furtner reverence. ,"'' aq inspecccca. the Ocusee stad curred in Ucense acunces vtta regard to

Ta cn unmg conmuons in valen(b) At the requasa of any worker. eacs cocfy the inspectors of sucn autaon:2
*Jcensee saan advise sucn wortar annu. tion and shad nye the wortars' repr,. me worter La engaged. may request an
ally of the workar's exposure to radiataan sentauve an occorTantty to accompany Lnscaction by nnns notice of me adesed
or radioacave matar:21 as snowtt in rec. the :nsceetors dunnt the inspection of nounos to trie Carector o(!asoeccon sne En.
orgs .r.nmrwars by the Ucensee pursu. ;aysical vorm coccicens, forcement. to the Director of tne soevo,
ans to t 20.401(a) and (c). (d) Eacn verzerr representative shall Unste Commiman Rettnnsi C ice, or to

(c) At tas requast of a worter former. be roum.caty engaged ;n Ucesed acuit. C0mmman inscectors. Any sucs :occe
17 engaged in Ucensed acuttcas con. Mas tmcar conues of tas Ucensee and snad te a vnnst, stad set forta the
trolled by tas Econsee. eacn Ocensee snad sand have received Lnstrt1cnons as spec. specinc grotmda for the notice. and saan
furntsn to tas wortar a report of the !f ed 1n i 10.1? be signed by tae woner e nonsenta.
worzars esposure to restw or radto. (e) Otferens 'ecresentatives of 'i. uve of woners. A copy sand be pronced
active matarial. Suca recort snad te fur. emseet a.c4 wortars may accompany the ene licensee ey (fie Cirwror of invoecoge sad
31sned within 30 dars from the uma tue larcectors durt=g diferent paa.ses of an Ensorcement. itepons& Office Otructor,
requiart is made, or with:n 30 days af ter inspect:ca tf there is no resulting inter. or tuo t=scector no later *.han as the time
the expceure of the incandust has been farence witn the conduct of the mspec. of inspectos except taat. Upon the re.
daterztuned by the Ucensee, wtucnever is tion. However, only one wortars' repre. Quest of *.as worter stytag suca notice.
'.atar: sand cover. Tttain the ;ertod of sectative as a cme may accompany ".he his nacle and tas name of malviduals
Ltmospec Sed in the r14usst. eacs calan. tnspectat 3. referTed to theresa sand ".01 1DDest |n
dar quartar ut vn:en ene worzers ac. (1) With the approvst of the licenses sucn copy or on any record puo1Laned.
t17ttsas involved exposure to acLacca and me wortars' noresentauve an :n. released. or usans svadante of the Carn.
frogs racloacuve matenska 3cmsed by 417tanal vno La not rouunely engs.ged m2mnn. except for good cauJe snown,
the Cammtenn and innd %-we the in 2 censed sauttt2es under control og (b) f.f. upon recusol og suen nouce, the
dates and locanons of Ucensed act17ttas the Ucense for example. A consultans Director of Inspect 30s sne Ensorcement or Ae.
Ln walen the worEar ;stnnDeted durtng to the Ucensee or to the werters' reDrs. g30naa Office oirector deterrmnes snas

,

this period. sectauve. snad be afctded the CDCor* the comDisint meets the requirements set
idJ Whan a 3censee is required pur. tumry to wam"*ay Cwmtmnn insCoo* forta in garacagn (a) of tais secton,

suans to q ;0.40S or 1 *0.6Cs of tala enao. tors dur"ag the u"scoccon of ;aymccl and taas taere are reasonsola grounds to.

tar to report to the Ccmemnq any ex. wort:ng condicona tetieve that the adeced vtoiacon ex:st.s
posure of an 13 41714 321 to radiat%cn or it) Notwithstanding *.he other provt* Cr 2144 occurred. he 131,3 cause an U1
ranloactive teatenal tas Ucensee sand sions of taas seCCon. CJmm.sacu ins =ec* speccca to be I".ade as soon sa Craccca.
stao *rovide the Ladittdual a report on tors are ment! ed to refuse to pero 118 gje, ;o eggerms,ne tg suen adeved violat3cn
his exposure data ulciudad theretn. Suca wamS=a'-aent 3y any Lud171 dual vno enst.s or has occu.rred. Insseccons pur.

e

secternoer 1,1982 s.;
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PA,RT 19 o NOTICES, INSTRUCTIONS, AND REPORTS TO 'NORKERS: INSPECTIONS

suans to uus seecen nose nos ne 1:mased m
te masters referret .e Rt.ite cometa&mt. g i 19J0 TAsione.

*

An anJuncuan or otner ccurt creer narII ** "** ~-
*. , .*

@ any smaton d ce Act or utie abe ootainets prontbtung any vgi.aucn of
g -' **

h sat tt the Drector et taspecnoe and Enforce-
'

ment or og tne sessoorisse Regsonaa ; the Energy Reorgan.: acon Act of 13"4.of
o

Catas determines. wita respect to a * or any nsulacon or orcer usuest taere..

Diams under i u.u. mas map.co.at. Lu= der-e cats - ted - mere a,e 2e -
A,,,,,*"*

lation asless or hos occurred. As stad n'. ortar tuay be octaanad for the ps7 mento
tagy tae aampa a ae :n ,ynting M, sack

of a cavt1 penalty tanensed purstaans to
.gg, 9 ,g,, emanna *24 of tae Act for vtotauen of sec.,

otten review W such wp w uca $3. 37. $2. 53. al. 43.101.103,104
.

suggggggg 3 ,,ggg,, % , g 107. or 109 of tae Act or any t. ale, nsula.
roe west tas Emesesse Disuutor for ,.- tica, or order tsound taaremdse. or anyuw g.m W tarnt randit8an or timatauen of any 11
son. aC ;085 . was wed pressee the 16cenese canae *=d taeremdar, or for any vto.
etta a coWF of acts s=*maans try cere= for vasca a Ucanse enay be mmsed
Eed maak esahar.|Ag, as tne restumes of the umiar sectiset 134 W tas Act. Any permost
,ampaamaan the nasne of the 6 O wne willftally vtalasse any stwetstaa of
ans. Die Usensee any suesnts an opges. g the Act or any nsulaston w w w
tag wysstem sm*==="* W poettaca vita g thereunder may De sinalty of a c. Ins and.
tas Emesseve Oleursor for Oseseasee =to wig ; usan convicsson.ntar be puntahed by one
psevede tne assetasones with a copy of seca
steesseemt by cerades siest. || pea ene roquant y or ' ~ - - t or botta. as provided by

is,*
of the escapeesmaat. the Esseisove Otsector for
Operamensor he demyse may 319J1 Ay,isemasess tee esemi,sions.
hold na laforsnal conference La wetacit Tim ha**aq :nar upon acclica.the aa=PA="aaam asst tite Ucmage mar
ora &ly pressets ther vtews. Aa aforinal 13ca by any Licessess or noon its own in.

,. conference taar adas be hekt as tas re. trias.tfe grams such emmtations front the
A casesof thetasonese,butdancicoureof the ruguaraments of the neulaatone a taas
g igenety of tae aamalmen=as wig he inade part as it decernunas are authort ed by
a ansy foalawung recesos of writtaa autaor. Law and win rios reruit la undue hazartt
* tamana froen the comotamans. .utar con. to Lif a or procercr.4 adertas au written and ora & vtews pre. ::: .

senses. tas Essessee Dissenor for 0,esocone 3194: Diesrismensuem pe m.bise L
inns aalken. mee6ft. or rome tme coverense.

~ nos W the Denner M lasseenos see Eh No person saan on the ground d ses-,

he excluded from particiostion in, be de.
. OfBee ea=a maan and naad tas benents of. or De suolected to

the llasasse a wrttten nea$cassen of has discr*""*"a*! under any program or ac.
demelos and the teases therefor. uttty !!certsad By 13e Nuclear Regulatory +

tbl !! the Clreeser of r==r==aa= ame Easores. , forced tarousts agency provtstons saaCommission. D.is ;roftston wt3 te en.j meet or of tmo sayse,nese itagsenes
OElse desernunas taas na ineseemon La ;s .~.tles sisa Ist to tacee already estaotisaed.
not warrantad bocessee ttle requsreesents = wit 2n respect to rac:21 arid otaer discr:m.

W I 19.18(a) nave not been stat. as sang *S Act of 1344tnation, unoer *1t!e VI M the Civil Rignts
,

'| Soetty the cosmolaissant la writang of . DLs retnedy is not exclu.
sean determination. Susa desarmianataa styv. Mowever. and v1.3 not prejudies or

f
sand be without pretudice to tBe fluss of cut off any other !esal remed.tet arad.& new complanas meeting the resguare. acte to a discrimir.ates.memes og i 19.18isk . ""

-
+

-

.

iEN Emeneves esessesse.
'"

discrimanados by a
h Deseose ,r e oestractor or soccontractor

'

o
2 of a fir ===== eejennet es evapioyee for
a sogsgung te protected scavities useer
y thne part or Ports M 44 E 6E 7th 72.or
(ISO ed thee citepter te proethitest
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UNITED STATES NUCLEAR REGULATORY COMMISSION

RULES and REGULATIONS
TITLE 10. CHAPTER 1. CODE OF FEDERAL REGULATIONS-ENERGY

m

) 5
a

PART STANDARDS FOR PROTECTION AGAINST RADIATION
20

should. in addition to complying with
PART 20-STANDARDS FOR Enroacrwrnt the requirements set forth in this

PROTECTION AGAINST RADIATION 20.601 violations. part. make every reasonable effort to
maintain radiation exposures, and re-

Arrexorz A-(Reserved) leases of radioactive materials in ef. 3OctraAL PaovtstoNs Arrrwnix B-Concorraarrons tw AID AFD
Warra Asovt NarcaAL Bacxcmonwn fluents to unrestricted areas, as low asg,e,

ArrtNDIx C is reasonably achievable. The term "as20.1 Purpose. Arrrwnix D-Unstro starts NCCLrAR Rzco* low as is reasonably achievable" means
20.2 Scope [tions.

*
LAronT Contssion. InsFEemN AND En- as low as is reasonably achievable20.2 Defin roactMENT Rrc! MAL Orncrs20.4 Units of radiation dose. taking into account the state of tech.

20.S Units of radioactivity. Authortry: Sem ss, sa 6s. 81. toa tot 101, nology, and the economics of improve-
20.8 Interpretations. es Stat om ess, sss en sat.osa se ments in relation to benefits to the.
20.7 Communicauons. amended. (u UAC zors. 20ss. 20es,21st. public health and safety and other so-

2m 2tn 22m) sen 201.s amended.2ns' cietal and socioeconomic consider.PrautssrsLa Dosrs. LrvrLs aNo moe, pub, t. n431 es stat.1242.1241124e' ations, and in relation to the utiliza.CoNCrNraArtoNs Puh61. e4-F9. es Stel 413 (G UAC 5441. tion of atomic energy in the public in-
20.101 Radiation dose standards for indl. s642. 5444k

viduals in restricted arena. For the purposes of sec. 22a se Stat sse, as terest.
20.102 Determinstion of prfor dose. amended (42 U.SC 22r31. II m101.Et02. $ 20.2 Scope.
20.103 Exposure of individuals to concen. mico(al(bl. and (fL mtos (el and (bk

trauons of radioactive materials in air in stos(bk mton(al. 202os. m202(sk maos, The regulations in this part apply to
restricted areas. m207. 2o.s01. mmos, maos and maas are all persons who receive, possess, use,

20.104 Exposure of minora. Issued under sec.1 stb. es Star see, as or transfer material licensed pursuant
20.105 Permissible levels of radiation in un- amended. (42 UAC 2201(b!! and || 20.103, : to the regulations in Parts 30 through

'

restricted areas. mico(ek m401-m40r. mece(b) and maae 35.40.60.61,70 er72 of this chapter,in-
20.106 RadioacfJvity in effluents to unres- are issued under sec. tete ce 8tst 950, as I* cluding persons licensed to operate &

amende4 (42 USC 2201(og g production or utilization facility pur.20.1 e diagnosis and therapy.
[mi 20.108 Orders requirtns furnishing of blo. 'suant to Part 50 of this chapter and

OcetAA1. Paovtstons
(C) assay services. ; persons lleensed to possess power reac-.

-

I 20.1 Purpose. tor spent fuel in an independent spent
PascAUTtonAmr Pnocznvass

.
fuel storage installation (ISFSI) puru-

(a) The regulations in this part es- sant to Part 72 of this chapter.20 201 Surveys. .

20.202 Penonnel monitoring. g a standards for protection
20.203 Caution signs labels, signals and e against radiation hazards arising out ,.,

controls. g of activities under l! censes issued by
the Nuclear Regulatory Commission20.204 Same: exceptions.

f) and are issued pursuant to the Atomic"

{ 20.320.235 Procedures for picking up, receiving.
and opening packases. Energy Act of 1954, as amended, and

20.206 Instruction of personnel. the Energy Reorganization Act of $ 20.3 Definitions20.207 Storage and control of licensed ma. 1974. (a) As used in this part..terials in unrestricted areas.
- in) The use of radioactive materiaJ (1) "Act" means the Atomic Energywaarr DisrosAL

or other sources of radiation not 11 Act of 19 68 S a 919) including
20.301 Genera 1 requirement. an am

,

20.302 Method for obtaining approval of censed by the Commission is not sub a rborne radioactive material"proposed dLsposal procedures. ject to the regulations in this part. p means any radioactive material dis-However,it is the purpose of the regu. e20.303 Disposal by release into sanitary
, lations in this part to cor. trol the pos, e persed in the air in the form of dusta., sewerage systems, a ,

ists
20.305 Treatment or disposal by inciner- 3 session, use and transfer of licerced " fumes;BYP,o uct mberfal' means anyadon. material by any licensee in such a ' 3)

radioactive material (excepg spe ga
20.304 Disposal of specific wastas- 6 manner that the total dose to an indj.

nje eahmsterian yielded in or ma e,20.31 Transfer for disposat and manifests. 7 vidual (including exposures to licensed
, ,

Reconos.Rayonts. AND NOrtricATIon and unlicensed radioactive material , tion incident to the process of pro.
g or uuW speM NW h20.401 Records i surveys. radlauon moni. uti n heth i he po e i

20 402 Reports of theft or loss of licensed the licensee or any other person, but
,

*

matartat not including exposures to radjation - g .. Calendar quarter" means not
Sec. from natural background sources or less than 12 consecutive weeks nor
20.403 Notificauens of incident 4. medical diagttosis and therapy) does more than 14 consecutive weeks. The
20 404 (Reser ed! not exceed the standards of radiation first calendar quarter of each year
20.405 Reports of overexposures and exces- protection prescribed in the regula. shall begin in January and subsequent

' ' * " '"' U - tlons in this part. ||; calendar quarters shall be such that20 4o e erve

| (c) In accordance with recommenda N no day is included in more than one20 401 Personnel monitoring reports. ;
; tions of the Federal Radiation Coun. e'' calendar quarter or omitted from in-20.408 Reports of personnel monitoring on

clusion within a calendar quarter. Notermination of emptonnent or mora.
20 409 Not;ficauons and reports to indJvid. g cil. approved by the President. pe-sons licensee shall change the method ob-(q y engaged in activities under licenses served by him of determining calendaru nis.

\# issued by the Nuclear Regulatory currters except at the beginning of ap"*
Energy Act of 1954. as amended. and

Excretrows An Asertromaa Rsentasurwis Comrnission pursuant to the Atomic calendar year.20.$0! Applicauons for esemptions.
20 502 Add:uonal requirements. the Energy Reorganization Act of 1974

May 31,1983 (reset)
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PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION

(5)" Commission" means the Nuclear (13) " Radioactive material" includes at 1237 42 U.S C 5210 and retrans-.

Regulatory Commission or its duly au- any such material shether or not sub- : ferred to the SecteuLry of Energy pur-
thorized representative::: ject to licensmg control by the Com ;;- suant to section 3olta) of the Depart-

-
f ment of Energy Organizaticn Actmission;-

(Pub. L. 95-91. 91 Stat. 565 at 577-578 <
,~ (6)" Government agency" means any

executive department, commission, in- area access to which is controlled by (42 U.S.C. 7151).
(14) " Restricted area" mears any

dependent establishment, corporation.
cholly cr partly (,wned by the Umted the licensee for purposes of protection r- (19) "Termmation" means the end

States of America thich is an instru. " of individuals from exposure to radt- | mentality of the United States. or any _ ation and radioactive materials. "Re ; of employment with the licensee or,in|

;; the case of individuals not employed
, board, bureau, division. service, office, e stricted area" shall not include any ; by the licensee, the end of a work as-
g cfficer, authority, administration, or "$ areas used as residental quarters. al-though a separate room or rooms in a ' signment in the licensee's restrictedgive.n calendar quarter,ther establishment in the executive areas in a
E (branch of the Government; residential building may be set apart ; s-ithout expectation or specific sched-

being." Individual" means any human
-as a restricted area: uling of reentry into the licensee's re-(7)g stricted areas during the remainder of

(8) " Licensed material" means that calendar quarter.

source material, special nuclear mate.
rial, or byproduct matenal received. (b) Definitions of certain other
possessed, used, or transferred under a words and phrases as used in this part
general or specific hcense issued by are set forth in other sections. Includ--"

the Commission pursuant to the regu- (15) " Source material" means: (D ing:

_l:tions in this chapter; Uranium or thorium, or any combina- (1) " Airborne radioactivity area" de-
,

tion thereof, in any physical or chemi- fined in i 20.203;
{ cal form; or (ii) ores which contain by (2) "Raciation area" and "high radi-

*

,
e welrht one-twentieth of cne percent ation area" defined in i 20.202;

(3) ,," Personnel monitoring equip.
(9) " License" means a license issued 7. th'o i or ( y co n * ' ,

7.under the regulations in Parts 30 of. Source material does not include (4) " Survey" defined in'i 20.201;
* through ss.40.6o.61Jo " 72 of this special nuclea r material" (5) Units of measurement of dose
J chapter. " Licensee" means the holder (rad. rem) defined in i 20.4;=

(f such license: (6) Units of measurement of radioac-
1- tivity defined in i 20.5.

~ (10) " Occupational dose" includes i 20.4 Units of radiation dose.
exposure of an mdividual to radiation -

g) .' Dose " as used in this part is

(1) in a restncted area; or (10 in the (16) _Special nuclear material,,,

the quantity of radiation absorbed. per
means: (i) Plutonium, utanfum 233 unit of mass' by the body or by any, course af employment m which the in. uraruum enriched in the isotope 233 or' *

g dividual's duties involve exposure toradiation. provided, that" occupational ! m the isotope 235. and any other ma $ pcrtion of the body. When the regula-- tions in this part specify a dose during
E dose" shall not be deemed to include $ terial shich the Commission, pursuant "ca period of time, the dose means the
e any exposure of an individual to radi- e to the provisions of section 51 of the 4 total quantity of radiation absorbed.
" (tlon for the purpose of medical diag *, act. determines to be special nuclear per unit of mass, by the body or by

nosis or roedical therapy of such indi. ~ matenal, but does not include source any portion of the body during such .

material; or (11) any material artificial- period of time. Several different unitsvidual. ly enriched by any of the foregoing of dose are in current use. Definitions-

but does not melude source matert2 of units as used in this part are set
(11) " Person" means: (1) Any individ. forth in paragraphs (b) and (c) of this

-

ual, corporation, partnership firm, as.
sociation, trust, estate, public or prf- [ar(ea ) access to which is not controlled

17 " Unrestricted area" means any section.
(b) The rad. as used in this part, is a

vate institution, group. Government
agency other than the Cornmission or h by the licensee for purposes of p:otec- measure of the dose of any lonizmg ra-

tion of individuals from exposure to diation to body tissues in terms of thethe Department (except that the De- e radiation and radioactive materials. energy absorbed per unit mass of the
partment shall be considered a person *
vithin the meaning of the regulations R and any area used for residential quar- tissue. One rad is the dose correspond-

E in this part to the extent that its facil. {ters. ing to the absorption of 100 ergs per
gram of tissue. (One millirad

* ttles and activities a:e subject to the 11 (mrad)=0 001 rad.)2 censms and related regulatory author. (18) .. Department.. means the De- (c) The rem, as used in this part. is a-
-

o ity of the Commission pursuant to sec. partment of Er.ergy estabhshed by the measure of the dose of any ionizing ra.* Lion 202 of the Energy Reorganization Department of Energy Organization diation to body tissues in terms of it.s
Act of 19'l4 (88 Stat.1244)) any State. Act (Pub. L 95-91. 91 Stat. 565. 42 estimated biological effect relative to a
tny foreign government or nation or U.S.C. 7101 et seq.) to the extent that dose of one roentgen (r) of X rays.
any political subdivision of any such the Department, or its duly authorized (One millirem (mrem) = 0.001 rem.)government or nation. or other entity; representatives. exercises functions The relation of the rem to other doseand (11) any legal successor, repre- f rmerly vested tri the U.S. Atomic units depends upon the biological
sentative, agent, or agepey of the fore- ;; Energy Commission, its Chairman, effect under consideration and upon
going. members, o!!icers and components and the conditions of irradiation. For the

(12)"*tadiation" means any or all of f transferred to the U.S. Energy Re- purpose of the regulations in this part,
Fthe followmg. alpha rays, beta rays. ; search and Development Admmistra- any of the following is considered to

tion and to the Administrator thereof be equivalent to a dose of one rem:
b' gamma rays. X rays. neutrons, high.speed electrons, high speed protons, pursuant to sections 104 (b). (c) and (1) A dose of 1 r due to X- or
a cnd other atomic particles; but not (di of the Energy Recreantzation Act gamma radiation;

sound or radio wases. or visible, in- of 1974 (Pub. L. 93-438. 88 Stat.1:33 (2) A dose of 1 rad due to X .
'g frared or ultraviolet light;

,
gamma, or beta radiation;

December 30,1982 20 2



PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION
,

$uC'(3)-A dose of 0.1 rad due to neutrons g 20.6 Interpretations.
. . , te o cupat ona

'-

(4 A dose .05 ra due to particles y Except as specifically authorized by dose to the who:e body on Form NRC-
heavier than protons and with suffi g the Commission in writing no inter = 4. or on a clear and legible record con-

- pretation of the meaning of the regu e taining all the information required incient energy to reach the lens of the g that form; and has otherwise compliedeye; If it is more convenient to meas. = lations in this part by any ofDcer or a
employee of the Commission other * with the requirements of 120.102. Asure the neutron flux, or equivalent, g
than a written interpretation by the used in paragraph (b), " Dose to thethan to determine the neutron dose in General Counsel will be recognized to whole body" shall be deemed to in-rads, as provided in paragraph (c)(3)

of this section. one rem of neutron ra. _be binding upon the Commission. clude any dose to the whole body,
diation may, for purposes of the regu- gonads, active blood-forming organs,
lations in this part, be assumed to be - head and trunk. or lens of eye.
equivalent to 14 million neutrons per -

5 20.7 Communications,square centimeter incident upon the
body; or, if there exists sufficient in- Except where otherwise specified in 2m2 hnens@n d @r estformation to estimate with reasonable this part, all communications and re-
accuracy the approximate distribution ports concerning the regulations in (a) Each licensee shall require any
in energy of the neutrons. the incident ||' this part should be addressed to the individual. prior to first entry of the
number of neutrons per square centi 2 Executive Director for Operations, individual into the licensee s restricted
meter equivalent to one tem may be a U.S. Nuclear Regulatory Commission, area during each employment or work
estimated from the following table: $ Washington. D.C. 20555. Communica- assignment under such circumstances

' tions, reports, and applications may be that the individual will receive or is
NEUTacN Flux Dose EovevALENTs delivered in person at the Commis. likely to receive in any period of one

sion's offices at 1717 H Street NVI calendar quarter an occupational dose
! M7. g Washington, D.C.; or at 1920 Norfolk in excess of 25 percent of the applica-

. A ,.g. m,.
** ' 8*** ' 00 Avenue. Bethesda. Maryland. ble standards specified in i 20.101(a)
,,

',% , ''"#",'* [ #0 gnd g 20,1Q((a), to disclose in a WTit-
I

*
| wg Ne@,n eg,gy (Med , ,

cone o i eem ' vowowca' ten, signed statement, either: (1) That2 r

i 77| PERM!ss!BLE Dosts LrvrLs, Axo the individual had no prior occupa-*** 8

CoNCENTRAT!oNS { tional dose during the Current calen.Jf' ,

E the nature and
N.Z ''' '$ | y 5 20.101
* * * * ' - ** -

Radiation dose standsrds for in3 dar quarter, or (2)amount of any occupational dose*
dividuals in restricted areas. which the individual may have re-*oo aconto*: iso

(a)In accordance with the provisions ceived during that specifically identi-
'M,o. l j'. j in paragraph (b) of this section no 11

'p of i 20.102(a), and except as provided fled current calendar quarter from
!; io a

oes ,
sources of radiation possessed or con-as -

resio*g so
' is toa is censee shall possess, use, or transfer 11- trolled by other persons. Each licensee(' so ac

'of d #, ',[ * censed material in such a manner as to shall maintain records of such state-'

io io so i is.io*, so ,, cause any individual in a restricted ments until the Commission author-
I t ares to receive in any period of one izes their disposition.

calendar quarter from radioactive ma. (b) Before permitting, pursuant to
(d) For determining exposures to X terial and other sources of radiation a i 20.101(b) any individual in a restrict-or gamma rays up to 3 Mev, the dose total occupational dose in excess of ed area to receive an occupational ra-

limits specified in il 20.101 to 20.104 the standards specified in the follow- diation dose in excess of the standardsinclusive. may be assumed to be equiv- ing table- specified in i 20.101(a), es .h licensee
alent to the " air dose". For the pur a

-

shall:pose of this part " alt dose" means that
the dose is measured by a properly

calibrated appropriate instrument in 7 AEus PER CALENoAR OuAnTER (1) Obtain a certificate on Form
~

air at or near the body surface in the b, y,,
NRC or on a clear and legibleregion of highest dosage rate. ,,,,,,,,,,,,in,( .c,,,, w recor containing all the information* e io, ,o i%

* : .ao,g , p,,,
. .s .,.. ., _.__

a,a io.wm. sui ano e=n _ is9 required in that form, signed by the
L sw.iemcoe,. - N individual showing each period of time-

8 70.5 t' nits of radioactivity. L. after the individual attained the age
(a) Radioactivity is commonly, and of 18 in which the individual received

for purposes of the regulations in this
,_

w an occupational dose of radiation; and
part shall be, measured in terms of dis. (b) A licensee may permit an Individ- g (2) Calculate on Form NRC-4 in ac.ual in a restricted area to receive a cordance with the instructions a car.total occupational dose to the whole '; ing therein, or on a clear and legible

A integrations per unit time or in curies. g
g One curie = 3.1 x 10 '' disintegrations : body greater than that permitted

per second (dps1=2.2x1058 disintegra a under paragraph (a) this section, e,s record containing all the information8

Commonly required in that form, the previously
y tions per minute (dom).used submultiples of the curie are the [ provided; accu nulated occupational dose re-(1) During any calendar quarter the

millicurie and the microcurle: total occupational dose to the whole ceived bv the individual and the addl.
(1) One n lllicurie (mCil ' = 0.001 body shall not exceed 3 rems; and tional dose allowed for that individual

curie (C1) '= 3.7 x 10' dps. under i 20.101(b).
(2) One microcurie (pCl) '=0.000001 - (2) The dose to the whole body. (cNI) In the preparation of Form

_ curie = 3.7 x 10 * d ps. shen added to the accumulated occu. NRC-4. or a clear and legible record
pational dose to the whole body, shall containing all the information re.n not exceed 5 (N-18) rems where "N" quired in that form, the licensee shall| ;

s / (b) |Deletal 40 FR So704.| equals the individual's age in years at make a reasonable effort to obtain re-
his last birthday; and ports of the individual s previously ac-

(c) iDeietas 39 FR 23990.) cumulated occupational dose. For each
period for which the licensee obtains

20 3 September 1,1982
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PART 20 STANDARDS FOR PROTECTION AGAINST RADIATION

such reports, the licensee shall use the manner as to permit any indivicual m would result from inhalation of such
dose shown in the report in preparing a restricted area to inhale a quantity material for 40 hours at the uniform .

the form. In any case where a licensee of such material m excess of the concentrations specified in Appendix
is unable to obtain reports of the indi. intake limits specified in Appendix B, B. Table 1. Column 1 as is reasonably
vidual's occupational dose for a previ. Table I. Column 1 of this part. If such oachievable. Whenever the intake of ra-

soluble uranium is of a form such that R dioactive material by any individualous complete calendar quarter, it shslj absorption through the skin is likely,2 exceeds this 40-hour control rneasure,be assumed that the individual has re- individual exposures to such material e the licensee shall make such evalua-t.elved the occupational dose specified shall be controlled so that the uptakeI tions and take such actions as are nec-
in whichever of the following columns of such material by any organ from * essary to assure against recurrence,apply: The licensee shall maintain records of

either inhalation or absorption or such occurrences, evaluations, and ac.
C*"* 8 - both routes of intake * does not exceed tions taken in a clear and readily tven-cami i-
,$ O that which would result from inhaling tifiable form suitable for summary* * * * '

"EE such material at the limits specified in"*
. ey, , % review and evaluation.
j JQ N Appendix B. Table I. Colt;mn I and u

%*a'"9 " footnote 4 thereto.==i.

f (c) When respiratory protectiveUY (3) For purposes of det ermining- *C

I
compliance with the requirements of equipment to used to limit the inhalation

" "o* t* o** this section the licensee shall use suit- of airborne radioactne material" " * ' " ' able measurements of concentrations
CM#* of radioactive materials in air for de-; Purs,uant to paragraph (bX2)of this

tecting and evaluating airborne radio. section, the licensee shall use equipment3, n,

that is certified or had certificationactivity in restricted areas and in addi.
tion. as appropriate, shall use rneas.g extended by the Nationallnstitute for

-

urements of radioactivity in the body, ~ OccupationalSafety and Health /Mine
[ (2) The licensee shall retain and pre- measurements of radioactivity excret * Safety and Health Administration
g serve records used in preparing Form ed from the body, or any combination (NIOSH/MSHA). The licensee may,

make allowance for this use of, NRC-4 until the Commission author- of such measurements as may be nec. respiratory protective equiprnent in. izes their disposition. essary for timely detection and assess. estimating exposures of individuals toment of individual intakes of radioac.r this material provided that;tivity by exposed individuals. It is as.
*:umed that an individual inhales ra-

If calculation of the individual's accu- Edioactive material at the airborne con- n specified for tri
mulated occupational dose for all peri- ; centration in which he is present me{hhe c ]ra

,

unless he uses respiratory protective skm absorption and inhalation. the total,
- ods prior to January 1.1961 yields a
b result higher than the applicable accu-

equipment pursuant to paragraph (c) . mtake permitted is tsice that which sould
of this section. When assessment of a result f rom inhalation alone at the concen-R mulated dose value for the individual

as of that date, as specified in para- particular individital's intake of radio- [ Table I. Column 1 for 40 hours per seek for
tration specified for H 3 S in Appendix U.

graph (b) of I 20.101, the excess may active material is necessary. intakes ,13 seeks.''

less than those which would result sbe disregarded ~ from Inhalation for 2 hours in any ont ; 'For radon-222, the luniting quantity is
that inhaled in a penod of one calendar~

day or for 10 hours in any one week at year. For radioactive matenals designated
uniform concentrations specified in ..Suu" m the " Isotope" column of the table,

-

E 20.103 Exposure of individuals to con. Appendix B. Table I Column 1 need the concentration value specified is based
centrations of radioactise materials in not be included in such assessment, upon exposure to the material as an exter-air in restricted areas, provided thr.t for any assessment in nal radiau n s urce. Individual exp sures to(a)(1) No licensee shall possess, use, excess of these amounts the entire these materials may be accounted for as

or transfer licensed material in such a amount is included. part of the limitation on individual dose in
manner as to permit any individual in (bult The licensee shull, as a precau- t 20.101. These nuclides shall be subject to
a restricted area to inhale a quantity tionary procedure, use process or the precautionary procedures required by
of radioactive material in any period other engineering controls, to the 5 20.103(b H I L
of one calendar quarter greater than extent practicable, to limit concentra. 'Muluoly the concentration values spect-

fied in Appendix B. Table !. Column 1. bythe quantity w hich would result from tions of radioactive materials in air to 6.3 x 10' m1 to obtam the quarterly quantityinhalation for 40 hours per week for 9,vels bdow those shich delimit an itmit. Multiply *.he e neentration salue spec-
13 weeks at uniform concentrations of airborne radioactivity area as defined

"'' ^ # #'" ' * * "" #*

radioactive inaterial in air specified in in i 20 203(dulHii)- 2 5 x 10' ml to obtam the an' nual quantity
Appendix B Table 1* Column 1* ''' If (2) When it is impracticable to apply hmit f or Rn.222.

the radioactive material is of such process or other engineertnr controls asigmficant intake by ingestion or injec-

form that intake by absorption to limit concentrations of radioactive tion is presumed to occur only as a result of

through the skin is likely, individual matertal in air below those defmed in circumstances such as accident. inadver.
tence. poor prbeedure, or simila.r speciali 20.203(d H 1 Hii), other precautionaryexposures to radioacth e material shall procedures, such as increased survell, c nditions Such intakes must be aluated

be controlled so that the uptake of ra. ,
lance. limitation of working times, or dures as may be appropnate to the circum-[ dioactive material by any organ from

c. either Inhalation or absorption or
provision of respiratory protective stances of the occurr ence. Exposures so
equipment, shall be used to mamtain evaluated shall be included in determmins| both routes of intake * * in any calen. intake of radioTetive material by any shether the limitation on individual expo-

* dar quarter does not exceed that individual withm any period of seven sures in i 20103(aH1) has been exceeded.
G which aould result from mhaling such consecutive days as f ar below that 'Reculatory guidance on assessment of in-

duidual mtakes of radioactive material isradioactive matertal for 40 hours per intake of radioactise material which gnen in Regulatory Guide 8 9. " Acceptableseek for 13 weeks at uniform concen.
trations specified in Appendix B. Concepts. Models. Equations and AAsump- '

tions for a aicassay Program.~ single copie
Tabic 1. Column 1. of shich are ananlable from the Office c(2) No beensee shall possess, use, or Standards Development. U.S Nuclear Reru
transfer mixtures of U-234. U-235. and lat ry ccmmasion. wa.shmsten. D C. 20555.
U-238 in soluble form in such a upon w ritten request.

2M
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PART 20 e STANDARDS FOR PROTECTION AGAINST RADIATION

O)' . (1) The licensee segects respiratory those specifiedin Appendix A of this f (c) The provisions of Ii 20.103(b)(2),

;
part in selecting and using respiratory I

$ and 20.103(c) sha!! apply to exposures
"

actor ter en t e protective equipment.The Commisolon subject to paragraph (b) of this sec-
multi le by which peak concentrations m,y authorize s licensee to use higher y tion except that the references in
of air orne radioactive materials in the protection factore on receipt of an il 20.103(b)(2) and 20.103(c) to Appen-
working area are expected to exceed the application (1) describing the oltustion , dix B. Table I. Column 1 shall be

,

values specified in Appendix B. Table 1 for which a need exista for higher + deemed to be references to Appendix
Column 1 of this part. The equipment so protection factore, and (2) demonstrating B. Table II Column 1.
selected shallbe used so that the that the respiratory protective
average concentration of radioactive equ!pment will provide these higher
material in the air that la inhaled during protectica factore under the proposed*

J any period of uninterrupted use in an conditions of use.
j airborne radioactivity ares, on any day. (e) Where equipment of a particular 1 20.105 Permissible levels of radiation in

, ;g g* by any individual using the equipment, type has not been tested and certified.3 does not exceed the values specified in or had certification extended, by
plication for a ,be included in any ap-
(a) There may.

2 Appendix B. Table 1. Column 1 of this NIOSH/MSHA or where there is no sicense or for amend.
I part.For the purposes of this paragraph. . existing schedule for test and mno lice e propo ed irn! upo

the concentration of tedioactive ; certification of cartain equipment. the
material in the air that le inhaled when : licensee shall not make allowance for ares- resulting from the applicant's
respiratore are worn may be estimated 2 this equipment without speciAc

.

rf 4 and other sources of radiation.
po',ession or use of radioactive mate-

by dividing the ambient concentration in authorization by the Commission. Ana
air by the protection factor specified in ; application for thle authorization must Such app!! cations should include in-
Appendix A of thle part. If the exposure include asfemonstration by testing or formation as to anticipated average ra-
la later found to be greater than on the beels of reliable test information, diation levels and anticipated occupan-estimated, the corrected value shall be that the meterfe! and performance cy times for each unrestricted area in-
used:If the exposure la later found to be
less than estimated, the corrected value characteristice of the equipment are volved. The Commission will approve

capable of providing the proposed the proposed limits if the appIlcant
may be used, degree of protection under saticipated demonstrates that the proposed !!mits

(2)The licensee malatains and conditions of use. are not likely to cause any individual
implements a respiratory protection (f)On! equipment that has been "****"* *kMUDprogram that includes, as a minimust specificaf! certified or had certification any period of one calendar year in
air sampling sufficient to identify the extended for emergency use by NIOSH/,eness of M rem.
hazard, permit proper equipment MSHA shallbe used se emergency (b) Except as authorized by the
selection and estirnate exposures: jCommission pursuant to paragraph (a)h. surveys and bicassays as appropriate to %g,yg*.

.

ar f this section. no licensee shall pos-orhe Itcensee shalt nottfr. In writ.%/ evaluate actual exposures; written los. the Director of the appropriate Nu- 'sess, use or transfer licensed material'C procedures regarding selection, fitting. clear Regulatory Commission Inspection 4in such a manner as to create in any
and maintenance of respiratore, and and Enforcement Regionet offtee hsted unrestricted area from radioactive ma-
testing of respiratore for operebility ["jP[*[,D t lennt 3o 'uYe' eg'utp- te fal and other sources of radiation in

'
,, y pro h ,

' ' "
. ' ' (1 Rad at! n levels which,if an indi-proce eregar su e slo nd f$h s et

training of personn and leeuance vidual were continuously present in-

records; and determination by a the area, could result in his receiving a
physician prior to initial use of dose in excess of two rnillirems in any
respiratore, and at least every 12 months one hour, or
thereafter, that the individual user le (2) Radiation levels which, if an indi-

-

IM "" """physically able to use the respiratory vidual were continuously present in
protective equipment. (a) No licensee shall possess, use, or the area, could result in his receiving a

(3) A written policy statement on transfer licensed material in such a dose in excess of 100 millirems in any
mopirator usage shall be issued covering manner as to cause any individual seven consecutive days.
such thinge es: use of practicable within a restricted area who is under

18 years of age. to receive in any
period of one calendar quarter from [of this part. licensees engaged in ura-

enginuring contm e o (c)In addition to other requirements
roepiratore: routine. nontout e. an

radioactive material and other sources :: nium fuel cycle operations subject toemergen use o reep store:an of radiation in the licensee's posses-periode o respirator use en re e m e
-ston a dose in excess of 10 percent of I"the provisions of 40 CFR Part 190,respirator use. The !!censee shell sdvise Environmental Radiation Protection

each respirator user that the user may @ the limits spectiled in the table in * Standards for Nuclear Power Oper-, paragraph (a) of i 20.101.
(b) No licensee shall possess, use or |.ations." shall comply with that part-leave the aree et any time for tellef from *

roeptrator use in the event of equipment 10 transfer licensed material in such a -
malfunction, phyelcal or psychological manner as to cause any individual 5 20.106 Radioactirlty in effluents to un-distress,proceduralof communication within a restricted area, who is under restricted areas.
failure. elsnificant deterioration of 18 years of age to be exposed to air. (a) A licens'ee shall not possess, use,operettng conditione, or any other borTle radioactive material possessed

or transfer licensed material so as tocondition that might require mch relief. by the licensee in an average concen- 1
release to an unrestricted area radioac-(4) The licenece uses equipment tration in excess of the limits specified 6tive material in concentrations which

i
'

within tirnitettons for type and mode of in Appendix B. Table II of this part.
use and provideo proper visual For purposes of this paragrapn. con- : exceed the limits specified in Appen-

a dix B. Table 11 of this part, except ascommunication, and other special centrations may be attraged oser peri * authorized pursuant to i 20.302 orcapabilities (such se adequate skin ods not greater than a week.
A aragraph (b) of this section. For pur-Q protection) when needed. p
'
poses of this section concentrations

%- (d)Unlees otherwise authorised by may be averaged over a period not
| the Cotnmleston, the licensee shall not
-

greater than one year.
enign protection factore in excess of

20 5 September L 1982.
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PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION

centrations of radionuclides. PRECAUT1oNARY PaocEDURIs
a e nt a ncud pro sed

(7) A description of the waste treat-
limits higher than these specified in ment facilities and procedures used to $ 20.201 Sun eys.
paragraph (a) of this section. The reduce the concentration of radionu- (a) As used in the regulations in this,

Commission will approve the proposed clides in effluents prior to their re- ,,part, " survey" means an evaluation of
limits if the applicant demonstrates: lease. Ethe radiation hazards incident to the
(1) That the applicant has made a (d) For the purposes of this section -pr ducti n use, release, disposal, or

reasonable effort to minimize the ra- the concentration limits in Appendix

dioactivity contained in effluents to B. Taole II of this part shall apply at fP
ot er sources of ad tion der a sPeunrestricted areas; and the boundary of the restricted area. a

acific set of conditions. When appropri-
. (2) That it is not likely that radioac. The concentration of radioactive ma- ate, such evaluation includes a physi-
I tive material discharged in the efflu. terial discharged through a stack pipe

ent would result in the exposure of an or sunilar conduit may be determined cal survey of the location of materials
8 individual to concentrations of radio. with respect to the point where the and equipment, and measurements ofc

f active material in air or water exceed. material leaves the conduit. If the con. levels of radiation or concentrations of
', ing the limits specified in Appendix B, duit discharges within the restricted radioactive material oresent.

Table II of this part. ;g area, the concentration at the bound-
g

4 (c) An application for higher limits ; ary may be determined by applying
pursuant to paragraph (b) of this sec. ; appropriate factors for dilution, dis- (b) Each licensee shall make or
tion shall include information demon. u persion, or decay between the point og ;cause to be made such surveys as (1)
strating that the applicant has made a g discharge and the boundary, *may be necessary for the licensee to
reasonable effort to minimize the ra. (e) In addition to limiting concentra. ,

c mply uith the regulations in this

;gart, and (2) are reasonable under thedioactivity discharged in effluents to tions in effluent streams, the Commis-

unrestricted areas, and shall include, sion may limit quantitles of radioac-

as pertinent: tive materials released in air or water pircumstances to evaluate the extent
(1) Information as to flow rates, during a specified period of time if it. of radiation hazards that may be pres-

ent.
total volume of effluent, peak concen. appears that the da!!y intake of radio _

*

tration of each radionuclide in the ef. active material from air, water, or food

fluent. and concentration of each radi. by a suitable sample of an exposed 5 :0.202 Personnel monitoring.
onuclide in the effluent averaged over population group, averaged over a

a period of one year at the point period not exceeding one year, would {a) Each licensee shall supply appro-'

where the effluent leaves a stack, othecwise exceed the daily intake re. priate personnel monitoring equip-

tube, pipe, or similar conduit; sulting from continuous exposure to ment to, and shall require the use of

(2) A description of the properties of air or water containing one third the such equipment by:
concentration of radioactive materials (1) Each individual who enters a re-

* the effluents, including.

3 (1) Chemical composition; specified in Appendix B. Table II of stricted area under such circumstances
this part. that he receives, or is likely to receive,'

(11) Physical characteristics, includ.~

2ing suspended solids content in liquid a dose in any calendar quarter in
,

-

excess of 25 percent of the applicable
' effluents, and nature of gas or aerosol*

value specified in paragraph (a) of~

', for air effluents; (f) The provisions of paragraphs (a)
6 ( 111 ) The hydrogen ton concentra- through (e) of this section do not I2EIC-

(2) Each individual under 18 years o'ftions (p") of liquid effluents; and apply to disposal of radioactive materi.
age who enters a restricted area under(iv) The size range of particulates in al into sanitary sewerage systems,

effluents released into air. 2 which is governed by i 20.303. such circumstances that he receives.
(g) In addition to other require, or is likely to recei e, a dose in any cal-~

(3) A description of the anticipated ~

human occupancy in the unrestricted g ments of this part, licensees engaged endar quarter in excess of 5 percent of
2 he applicable value specified in para-area where the highest concentration . in uranium fuel cycle operations sub. t

of radioactive material from the efflu. * ject to the provisions of 40 CFR Part $ graph (a) of i 20.101.
ent is expected, and, in the case of a 190," Environmental Radiation Protec- e (3) Each individual who enters a
river or stream, a description of water tion Standard for Nuclear Power Op- ' high &diation area.
uses downstream from the point of re- e, rations," shall comply with that part. I (td As used in this part,
lease of f he effluent. (1) " Personnel monitoring equip-
(4) Information as to the highest ment" means devices designed to be-

5 20.107 Stedical diagnosis and therapy.concentration of each radionuclide in g g
an unrestricted area, includmg antici- Nothing in the regulations in this the purpose of measuring the dose re-
pated concentrations averaged over a part shall be interpreted as limiting ceived (e.g., filtn badges, pocket cham-
period of one year: the intentional exposure of patients to bers, pocket dosimeters, film rings.
(l) In air at any point of human oc- radiation for the purpose of medical etc );

cupancy; or diagnosis or medical therapy, (2) " Radiation area" means any
(11) In water at pomts of use down. area, accessible to personnel, in which

stream from the point of release of 5 :0.10s Orders requiring furnishing of there exists radiation, originating in
the ef fimnt, bm.mm3 serwen" whole or in part within licensed mate-

(5) The background cuncentration of ;;; Where necessary or desirable in rial, at such levels that a major por-

P rder to aid in determining the extent tion of the body could receive in any
radionuclides in the receiving river or
stream prior to the release of liquid ef. E f an indindual's exposure to concen- one hour a dose m excess of 5 mil-

trations of radioactive material, the lirem, or in any 5 consecutive days afluent. g Commission ma) mcorporate appro- dose in excess of 100 millirems;(6) A description of the environmen- priate prot isions in any license, direct- (3) "lingh radiation area" means anytal monitoring equipment, including
sensitivity of the system, and proce- ng the bcensee to make available to area, accessible to personnel, m which
dures and calculations to determme the individual appropriate bio a.ssay there exists radiation originating in '

concentrations of radionuclides in the services and to furnish a Np; of the whole or in part within licensed mate-
unrestricted area and possible recon. reports of such servico to the Com* rial at such levels that a major portion

rr.ission. of the body could receive in any ona

hour a dose in excess of 100 millirem.
-
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,

~~ (11) Be equipped with mIiditional con--
(2) Each entrance or access point ta trol devices such that upon failure ofL

*

a high radiation area shall be: the entry control devices to function,
'

(1) Equipped with a control device as required by paragraph (cx6XI) of i

which shall cause the level of radi- this section the radiation level within . ~
r

~

ation to be reduced below that at the area, from the sealed source, shall -
8 38.388 Gution signs labels. signals and which an individual might receive ^a be reduced beicw- that at which it

would be possible for e ladividual to,

i " dose of 100 millirems in 1 hour upon
receive a dose e oentry into the area; or^

(a) General (1) Except as'otherwise '
*fsnals shall be senereted to'(11) Equipped with a control device ,3authorised by the Conunission, sym. s

bois prescribed by this section shall which shall energise a conspicuous make an individual attempting to
use the conventional radiation caution '

visible or audible alarm signalin such enter the area aware of the hasard
colors (magenta or purple on yellow a manner that the individual entering and the licensee or at least one other
background). The symbol prescribed the high radiation area and the licens* individual, who is familiar with the ac. ;

by this section is the conventional ee or a supervisor of the activity are S Uvity and prepared to render or
three bladed design: made aware of the entry; or g summon assistance, aware of such fall-

(iii) Maintained locked except during ure of the entry control devices.
Itassation svisnoe. periods when access to the area is re f (iii) Be equipped with control devices

quired, with positive control over each 4 such that upon failure or removal of
1. Cross-hatched area is to be masenta or individual entry. |

physical radiation barriers other than
purple. - the source's shielded storage container
. 2. Background la to be yellow. (3) The controls required by para. the radiation level from the sourcegraph (cx2) of this section shall be es- shall be reduced below that at which it

[ 60 gtablished in such a way that'no indi- would be possMe & an inMdual to .8
avidual will be prevented from leaving a receive a dose in excess of 100 mrem in
ghigh radiation area. One hour; and visible and audible
g . (4) In the case of a high radiation alarm signals shall be senerated to
area established for a period of 30 make potentially affected ladividuals

(g8 days or less, direct surveillance to pre- aware of the hasard and the licensee ,

vent unauthorized entry may be sub- or at least one other individual, who is !
'

ntituted for the controls required by familiar with the activity and pre-
paragraph (cH2) of this section. pared to render or summon aantata-

aware of the failure or removal of the
| (S) Any licensee, or applicant for a 11 physical barrier. When the shield for

. ' , | cense, may apply to the Commission the stored source is a liquid, means
's for apl:roval of methods not included shall be provided to monitor the intes- ;

' 8 in paragraphs (cM2) and (4) of this sec. rity of the shield and to signal, auto-s' 2

-

| tion for controlling access to high ra, matically, loss of adequate shielding.
I diation areas. The Commission will ap. | Physical radiation barriers that coss-'

| prove the proposed alternatives if the'

g j licensee, or appilcant demonstrates
that the alternative methods of con-,

*

A d4. e
g

I ' trol will prevent unauthorised entry
g into a high radiation area, and that 'nis parasraph texs> does not apply to* .g , the requirement of paragraph (cx3) of radionettre sources that are used in tele.

this section is met. therspr. In radiosraphy, or in completely
self shielded irradiators in which the source- .

(2) In addition to the contents of - . Is both stored and operated within the saane

signs and labels prescribed in this sec.2 (6) Each area in which there may shelding radiation barrier and, in the de.
sisned confisuradon of the irradiator, is

tion, licensees may provide on or nearjexist radiation levels in excess of 500 always physleally inaccessible to any indi.

such signs and labels any additionalInformation which may be appropriate! rems in one hour at one meter from aat on in an arYth ibYe
'

sealed radio-active source that is used ae

sure to radiation or to radioactive ma.D trradiate materials shalk'
in aiding individuals to minimise expo * dwidual. This parasraph texel also does not

apply to sources from which the redlauen is

terial. "" (1) Have each entrance or access incidental to some other use nor to nuclear

(b) Jtadiation areas. Each radiation t%nt equipped with entry control de. reactor senerated radiation other than radi*
ation from byproduct. source or special nu-

area shall be conspicuously posted vlees which shall function automati. clear materials that are used in sealed
with a sign or signs bearing the rah. cally to prevent any Individual from
stion caution symbol and the words: inadvertently entering the area when e,s in jlded I,**u o

,
*

such radiation levels exist; permit de* 1978. Each person licensed to conduct activi.

Cattrion ' ;, Iberate entry into the area only after ties to which this parasraph teMe) applies
;; a cattol device is actuated that shall and who la not in compliance with the prows. i

cause the radiation level within the sions of this parasraph on Mar.14 tots. 'bolarrow Anza se* area, trom the sealed source, to be re- shall file a1th the Director. Offlee of Nucle.
(c) Nigh radiation areas. (1) Each at Material Safety and safesuards. U.S. Nu.

high radiation area shall be conspicu.O duced below that at which it would beposstole for an individual to receive aD.C. 20$$5 on or before June 14.1978, in.
clear Resulatory commission, washinston.

ously posted with a sign or signs bear. done in excess of 100 mrem in one formauon describing in detail the actions
,~ ing the radiation caution symbol and hour; and prevent operation of the

the words: source if tne source would produce ra. $"t is $4.1Ns,ph by

diation levels in the area that could may conunue ocurities in conformance withO . CAunow , result in a dose to an individual in present license conditions and the provs.

excess of 100 mrem in one hour. The sions of the previously effective 1 20.2034

Mien h o: Arson Anza entry control devices required by this until such compliance is achieved. For such

paragraph (cM6) shall be established persons compliance must be nehleved not..
later than Doc.14. le7s.

' Or " Danger" in ruch a way that no individual w111-

be prevented from leavine the area.

September 1,1982 ,
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PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION
prise permenent structural compo- ~ (7) Licensees with, or apphcants for. GUTson i
nents, such as walls, that have no licenses for radiation sources tilat are WM mmuts)credible probability of failure or re- within the puruew of paragraph (c)(6)
moval in ordmary circumstances need of this section, and that must be used 2 (2) Each area or room in which natu.

,,not meet the requirements of this in a variety of positions or in peculiar * ral uranium or thorium is used or
g aragraph (c)(6)(iii). locations, such as open fields or for. - stored m any amount exceedmg onep

(iv) Be equipped with devices that ests, that inake it impracticabie to { hundred times the quantity specifiedg
, will automatically enerate visible and comply with certain requirements of ,, in Appendix C of this part shall be
pudible alarm signals to alert person- paragraph (c)(6) of this section, such * conspicuously posted with a sign or
v nel in the area before the source ,can as those for the automatic control of signs bearing the radiation caution

symbol and the words:be put into operation and in sufficient radiation levels, may apply to the Di.
-

time for any individual in the area to "! rector. Office of Nuclear Material
cperate a clearly identified control
device which shall be installed in the ; Safety and Safeguards. U.S. NuclearRegulatory Commission. Washington,
area and which can prevent the source * D C. 20555, for approval, prior to use

~

pom being put into operation. of safety measures that are alternative CAUT!oN '
to those specified in paragraph (c)(6)
of this section and that will provide at RALioACTIVE MAm1 AL(s)

(v) Be controlled by use of such ad- least an equivalent degree of person-_

. f) Containers. (1) Except as pro-(ministrative procedure and such de* nel protection in the use of such pa a aph ) of his c
n vices as are necessary to assure that sources. At least one of the alternative {}ded- the area is cleared of personnel prior measures must include an entry pre-

rial shall bear a durable, ejearly visibleS to each use of the source preceding venting interlock centrol based on a label identifying the radioactive con-
* which use it might have been possible physical measurement of radiation

ten
O for an mdividual to have entered the that assures the absence of high radi- g2 A label required pursuant to

ation levels before an individual can paragraph (f)(1) of this section shalle a.
gain access to an area where such bear the radiation caution syrnbol and

'(vi) Be checked by a physical radi- sources are used. the words " CAUTION, RADIOAC-
TIVE MATERIAL" or " DANGER,ation measurement to assure that -

prior to the first individual's entry RADIOACTIVE MATERIAL". It shall_

into the area af ter any use of the (d) Af rborne radioceff t'tfy crees. (1) also provide sufficient information ' to
source, the radiation level from the As used in the regulations in this part permit individuals handling er using
source in the area is below that at " airborne radioactivity area" means (i) the containers, or working in the vicin-
which it would be possible for an indi- any room, enclosure, or operating area ity thereof, to take precautions to

vidual to receive a dose in excess of in which airbarr.e radioactive materi. avoid or minimize exposures.

| 100 mrem in one hour. als composed wholly or partly of 11 (3) Notwithstanding the provisions

(vil) Have entry control devices re* censed material, exist in concentra J of paragraph (f)(1) of this section la-e
e quired in paragraph (c)(6)(1) of this tions in excess of the amounts speci Inbeting is not required:
a section which have been tested for fled in Appendix B. Table I, Column 1 g (i) For containers that do not con-
[c proper functioning prior to initial op- of this part; or (11) any room, enclo, ;e tain liccnsed materials in quantitles; eration with such source of radiation sure, or operating area in which air- greater than the applicable quantities

on any day that operations are not un- borne radioactive material composed ', listed in Appendix C of this part.
(ii) For containers contalaing onlyInterruptedly continued from the pre- wholly or partly of licensed material natural uranium or thorium in quanti-vious day or before resuming oper* exists in concentrations which. aver-ations after any unintended interrup- ties no greater than 10 times the appil-

tion, and for which records are kept of : aged over the number of hours in any cable quantities listed in Appendix Cweek during which Individuals are in
of this part.the dates, times, and results of such *,the area, exceed 25 percent of the

(iii) For containers that do not con-tests of function. No operations other 2 amounts specified in Appendix D
than those necessary to place the ' Table I. Colurnn 1 of this part. tain hcensed materials in concentra-

tions greater than the applicable con-source in safe condition or to effect re 0 (2) Each airborne radioactivity area centrations hsted in Appendix B,parts on controls shall be conducted shall be conspicuously posted with a Table I. Column 2. of this part.with such source unless control de- sign or signs bearing the radiation cau- (iv) For containers s hen they are at-vices are functionmg properly. The h- tion symbol and the words'. tended by an individual who takes thecensee shall submit an acceptable
*p3g7 og ,schedule for more complete periodic precautions necessary to prevent the

tests of the entry control and warning exposure of an> individual to radiation
systems to be estsbbshed and adhered Ainsonnt. RAoiorcrivirY ARr.A or radio 1Clive materials ln excess of
to as a condition of the license. the limits established by the regula-

ic) Additionaf reqid re rnen ts. (1)(viii) Have those entry and exit pot. tlons in this part.Each area or room m which licensedtals that are used in transporting ma.

terials to and from the irradiation material ts used or stored and which P (v) For containers when they are in
area, and that art not intended for use contains any radioactive material 0 transport and ps ikaged and labeled in
by 'r}dmduals controlled by such de. (other than natural uraruum er thor- [ accordance with regulations of the De-
vices'and admmistrative procedures as tum) in an amount exceeding 10 times - partment of Transportation,
are necessary to t hysically protect and W quinuty of such material specified ;-

sarn against madvertent entry by any in Appendix C of this part shall be * (vi) Fer containers which are accessi.
indiwtual through such portals. Extt conspicuously posted with a sign or Ole 8 only to individuals authorized to
portals for processed materials shall signs bearing the radiation caution , handle or use them. or to work in the
be equippco to detect and sumal the symbol and the words: g virmity thereof, provided that the con-

o tents are identified to such indirtdualspresence of loose radiation sources '*' *""' dl il ble written record.that are carried toward such an exit 2 As amnate the mforunon will in. *e by r. rea i y ava a(vii) For manufacturing or processand to a u t omatically prevent such I
loose sources f rom bemg carried out of ["g[' ,NfM c$$c't][ity $ E eq upment, such as nuclear reactors,

{ reactor components, pipmg. and tanks.the area. esumated rnass enrichment, etc.
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PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION
~~

[~ (4) Each licensee shall, prior to dia- I 20.205 Procedures for picking up, receis. TAsts or EXEMPT ANo TYPE A QuaNtmts

; posal of an empty uncontaminated ing, and opening packases.
j% M ".p

I g contelner to unrestricted areas, (aX1) Each licensee who expects to 3 g,
Q( , remore or deface the radioactive mate- receive a package containing quanti. >=<=9 m aans i

s rial label or otherwise clearly indicate ties of radioactive materialin excess of'

O' 0*
0 that the container no longer contains the Type A quantities specified in 1 -

" , ' 9{ radioactive materials, paragraph (b) of this section shall: "y"(1) If the package is to be delivered , so
i aoto the licensee's facility by the carrier, y

888'ytmake arrangements to receive the vi
tsmoovupackage when it is offered for delivery '" **8 20.204 Same: exceptions, by the carrier; or

*Notwithstanding the provisions of (11) If the package is to be picked up , m ,,, ,.v.o ,,, p . .no iosan-
,

by the licensee at the carrier's termi- are n, mms e l n* * ea smaper.
g 20.203,

(a) A room or area is not required to nal, make arrangements to receive no-
'!' be posted with a caution sign because tification from the carrier of the arriv- 'The reportins requirements in i 20.205

I al of the package, at the time of arriv- n appyvy by OAo under numbere of the presence of a sealed source pro.
al.vided the radiation level twelve inches (2) Each licensee who picks up a (cM1) Each licensee, upon recelpt of

U from the surface of the source con.*
tainer or housing does not exceed five package of radioactive material from a a package containing quantities of ra.

carrier's terminal shall pick up the dioactive material in excess of themillirem per hour. n package expeditiously upon receipt of Type A quantitles specified in para-
% notification from the carrier of its ar- graph (b) of this section, other than,

.

hos trans rt' "
(b) Rooms or other areas in hospi- k b 1) Each licensee, upon receipt of f hle)

~

g g} moni t d!ad
package of radioactive material,tals are not required to be posted with qashall monitor the external surfaces of ;I levels external to the package. Thecaution signs, and control of entrance package shall be monitored as soon as

or access thereto pursuant to the package for radioactive contami- pa gc g

i 20.203(c) is not required, because of nation caused by leakage of the radio, hr u s after the pa kage is
the presence of patients containing by- active contents, except: received at the licensee's facility if re-
product material provided that there (i) Packages containing no more ceived during the licensee's normal

,are personnel in attendance who will than the exempt quantity specified in sork rs, 8 ''
* take the precautions necessary to pre- the table in this paragraph: ,gg, 5 o
14 vent the exposure of any individual to (11) Packages containing no more (2) If radiation levels are found on

ra *[ [, gim than 10 m!!!! curies of radioactive ma' the external surface of the package in
es blish terial conshting solely of tritium. excess of 200 millirem per hour, or at

regulations in this Dart, carbon 14, sulfur 35, or lodine 125; three feet from the external surface of
(ilD Packages containing only radio- the package in excess of 10 millirem" '

"CII'? material as gases or in special per hour,b. (c) Caution signs are not required to
~

N the iteensee shall immediate-be posted at areas or rooms containing IO'"' Packages containing only radio S ly notify by telerhone and telegraph(iv)radioactive materials for periods of active material in other than liquid $ mailgram, or facsimile, the director ofless than eight hours provided that (1) form (including Mo 99/To99m gener** the appropriate NRC Regional Officethe materials are constantly attended
h during such periods by an individual

stors) and not exceeding the Type A, listed in Appenclx D, and the final de-m

who shall take the precautions neces. quantity limit specified in the table in g livering carrier,
f sary to prevent the exposure of any in- this paragraph; and b=

f dividual to rad!ation or radioactive (v) Packages containing only radion-
materials in excess of the limits estab- uclides with half lives of less than 30 (d) Each licensee shall establish and

*

lished in the regulations in this part days and a total quantity of no Inore maintain procedures for safely open-
shd:(2) such area or room is subject to than 100 millicuries. # ing packages in which licensed materi.

_the licensee's control. The monitoring shall be performed as{ al is received, and shall assure thatsuch procedures are followed and that
soon as practicable after receipt, bute due consideration is given to specialmthe

( (d) A room or other area is not re- no later than three hours after,s f ,R instructions for the type of package3 "

pae sg re e ' being opened.quired to be posted with a caution g t l ee
sign and control is not required for normal working hours, or eighteeneach entrance or access point to a
room or other area which is a high ra. hours if received af ter normal working p I 20.204* Instruction of personnel.* diation area solely because of the pres hours.

g ence of radioactive materials prepared Instructions required for individuals
for transport and packaged and la* (2)If removable radioactive contami- working in or frequenting any portion
beled in accordance with regulations nation in excess of 0.01 microcuriesf of a restricted area are specified in
of the Department of Transportation. (22.000 disintegrations per minute) perg i 19.12 of this chapter,

100 square centimeters of package rur L.-

; face is found on the external surf aces -

1 of the package. the licensee shall im. 1 20.207 Storage and control of licensed
materials in unrestricted areas,mediately notify' the final delivering --

f carrier and, by telephone and tele " ta I,1 censed materials stored in an
graph, mallgTam or facsimile, the apd unre)stricted area shall be secured;
propriate Nuclear Regulatory Com c from unauthorized removal from the

'For ensmple. containers in locations such mission Inspection and Enforcement'I place of storageO Regional Office shown in Appendix D|
ster filled canals, storsse vaults er hot (b) 1.icer. sed materials in an unres.

of this part. tricted area and not in storage shall be
,

20 9 September 1,1982
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PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION
[' (b)The Commission sill not approv2 (a) 0.05 microcuries or less of hydro-

tended under the constant survell- : any application for a license for dis- gen 3 or carbon 14, per gram of
lance and unmediate control of the 11- : posal of licensed material at sea unles3 medium, used for liquid scintillation
censee. * the applicant shows that sea disposal counting; and

* offers less harm to man or the envi-.

(b) 0.05 microcuries or less of hydr
- ronment than other practical alterna- gen 3 or carbon 14 per gram of anim

-

WasTz D srosAL { tive methods of disposal. tissue averaged over the weight of the
$ 20.301 General requirement. entire animal; provided however,

No licensee shall dispose of Ilcensed **#"" ' ''

.this section in a manner that wouldmaterial except- O
(a) By transfer to an authorized re. N "** ** II-

humans or as animal feed.clpient as provided in the regulations 5 20.303 Disposal by release into sanitary *ain Parts 30,40,60, 61. 70 or 72 of this sewerage systems. (c) Nothing in this section, however,
chapter, whichever may be applicable; "'8 '

* or No licensee shall discharge licensed - " * " '** "I #
cords showing the receipt, transfera material into a sanitary sewerage
and disposal of such byproduct materi-

(a It s te ily soluble or dispersible specified in i 30.51 of this chapter;a

(b) e quantity of any licensed or (d) Nothing in this section relieves
the licensee from complying with(b) As authorized under i 20.302 or other radioactive material released

Part el of this chapter; or into the system by the licensee in any other app!! cable Federal, State and
one day does not exceed the larger of local regulations governing any other
paragraphs (b)(1) or (2) of this section. toxic or hazardous property of these -,,

(1) The quantity which,if diluted by materials,

l~ (c) As provided in i 20.303, applica, y the average daily auantity of sewage ._
* ble to the disposal of licensed material $ released into the sewer by the licensee.
" by reles.se into sanitary sewerage sys- a will result in an average concentration 5 20.311 Transfer for disposal and
"* tems, or in i 20.306 for disposal of spe a equal to the limits specified in Appen- manifesta.
E cific wastes, or in i 20.106 (Radioactiv- |C dix D. Table I. Cohmn 2 of this part: (a) Purpose. ne requirementa of this
* Ity in effluents to unrestricted areas). of section are designed to control transfers( (2) Ten times the quantity of such of radioactive waste latended for

material specified in Appendix C of disposal at a land disposal facility andthis part; and-
establish a manifest tracking system and

f 20.302 Method for obtaining approval of (c) The quantity of any licensed or supplement existing requirements
proposed disposal , rocedures. other radioactive material released in concerning transfers and recordkeeping

f,"ased"' $y ,m. r su h wastes. The reportMg and ~"Y nia) Any !!censee or app!! cant for a II.
g of ater re-cense may apply to the Commission m #g te ment contaW -

y the I censee will not resultfor approval of proposed procedures to in an average concentration exceeding in this section have been approved by
dispose of licensed tnaterial in a

. the limits specified in Appendix B, the Office of Management and Budget;
i b .s ner not otherwise authorized in

' Table !* Column 2 of this part: and M appmval h UN4.
Iw,e regulations in this chapter. Each (b) Each shipment ef redioactive

llcation should include a descrip- waste to a Ilcensed land disposal facilitya tion of t..e licensed material and any must be accompanied by a shipment" other radioactive material involved, in- (d) The gross quantity of licensed
manifest that contains the name.

~

a cluding the quantities and Idnds of and other radioactise material, exclud- address and telephone number of the
[ such material and the levels of radio- ing hydrogen.3 and carbon.14. released * person g,enerating the weste.no. activity involved, and the proposed into the sewerage system by the licensq manifest shall also lnclude the name." manner and conditions of disposal.

ce does not exceed one curie per year.E address,and telephone numberor theThe application should also include an The quantities of hydrogen 3 and * name and EPA hazardous wasteanalysis and evaluation of pertinent carbon 14 released into the sanitary'
information as to the nature of the en- sewerage systern may not exceed 5 ; ldentification numbcrof the person

transporting the waste to the landvironment, including topographical, curies per year for hydrogen 3 and 1 disposal facility. Re manifest must alsogeological, meteorological, and hydro- curie per year for carbon.14. Excreta
indicate as completely as practicable: alogical characteristics; usage of ground from individuals undergoing medical

ph{ume;l description of the weste: the
and surf ace waters in the general area; diagnosis or therapy with radioactive sica
the nature and location of other po- d material shall be exempt from any wo redionuclide ldentity and
tentially a!!ected facilities; and proce- |t limitations contained in this section. quantity: the total radioactivity: and the
dures to be observed to minimize the principal chemical form. The 'g
risk of unexpected or hazardous expo. solidification agent must be specified.*

sures. O Weate contalning more than 0.1%t 20.305 Treatment or disposal by inciner.,

* " ' " - chelating agents by weight must be
Identified and the weight percentage of

No licensee shall treat or dispose of the chelating agent estimated. Wastes
licensed material by incineratfor) classified as Class A. Class B, or Class
except for materials listed under C in 101.55 of this chapter must be
1 20.306 or as specifica!!y approved by clearly identified as such in thethe Commission pursuant to manifest The totalquantity of the
il 20.106(b) and 20.302. radionuclides H-3. C-14. Tc 99 and I-
I 20.306 Disposal of specific =estes. m mm Wa b n D ma h

required by this paragraph may beAny licensee may dispose of the fol- shipping papers used to meet
lowing licensed material without Department of Transportation orregard to its radioactivity:

February 28,1983(reset) 2M
peoum usoion
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PART 20 o STANDARDS FOR FROTECTION AGAINST RADIATION

InvironmentalProtection Agency (1) Acknowledge receipt of the waste equivalent documentation by the

regulations or requirements of the from the generator within one week of collector.'

O' seceiver,provided all the required receipt by returning a algned copy of the (7) Include the new manifest with the#

, - (I) leformation le included. Copies of manifest or equivalent documentation; shipment: "

1 maalfesta uired by this section may (2) Prepare a new manifest to reflect (e) Retain copies of original manifests

|
be legible car copies orlegible consolidated shipments; the new and new manifests and documentation

manifest shall serve as a listing or index of acknowledgement of receipt as the
record of transfer oflicensed material

: (e)Each maalfest mustlaclede a for the detailed pnerator manifests.' _ _ _ _~

eartl8 cation by the waste generator that Copies of the pnerator manifeste shan required by Parts 30,40, and 70 of this'

to transported materials are properly be a part of the new manifest.no waste chapter; and
(9) For any shipment or part of a; cleestSed, described, packaged, marked. colector ma prepare a new manifest

shipment for which acknowledgement is
and labeled and are la proper condition without ette the pnerator

not received within the times set forth la
# -

Ist transportation according to the manifests, provi ed the new manifest this section, conduct an investigation la8
1

! appliesbie regulatione of the contains for each package the .

Departeneet of Transportatica and the information specified la paragraph (b) of accordance with paragraph (h) of this.

Commission. As authorised this section.De collector licensee shah wetion.;

representative of the waste generater certify that nothing has been done to the (g) ne land disposal facility operator _

shau:
.han alga and date the mentreet. waste which would invalidate the (1) Acknowledge receipt of the weste

(d) Any generating licensee who generator's certification: within one week of receipt by returning
transfers radioactive waste to a land (3) Forward a copy of the new a signed copy of the manifeet or
eBe facility er alicensed waste manifest to the land disposal facility equivalent documentation to the

or shan comply with the operator at the time of shipment; shipper.no shipper to be notined is the'

I regelrements in paragraphs (d)(1) (4)1nclude the new manifest with the licenne who last poneesed the weste
I throesh(e) of this section. Ang shipment to the disposal site: and transferred the waste to the
i generating licensee who transrers waste (s) Retain a copy of the manifest and oPeretor.no returned copy of the

to e Boonsed waste processor who treets documentation of acknowledpment of mardfeet or equivalent documentation
'

er repeckages waste shad ly with receipt as the record of transfer of
the _ ' - --te of paragra (d)(4) licensed material as required by Parts between materia {dascrepanciesshah Indicate an,

listed on the manifest
! . Ihreegli(s)of thle section. A

'

30,40, and 70 of this chapter, and retain
j j eheat j information from generator manifeste gand f d emplewdg2) p

* wa(1) Prepare aR westes no that theE "Co
manifests or equivalent documentation" "

E; '
unul ee Commluka suewim esirste le classified according to I et.58

(e) For an ipments or any part of a -'
i

- and meets the weste characteristics ; shi hich ekn led of - disposition:and
j ; ~-to la 5 81.56 of this chapter. ,,,7pf,t for (3) Notify the shipper (i.e., the
4

not receiv d within th b* *'" "8""(3) Label each packase of waste to set forth in this section, conduct an 8'"*''#' rec * tor of the ' nearest
_,

and the DiIdentify whetherit is Class A waste, 8 rdance withI"'"'I
*'I*" h'$e section. Commission Reglo, nel Office listed in

'.

Class 3 weste,or Class C waste la paragraph (b) Appendix D of trus part when anyi
.

! assordance with i e1.55 of this chapters2 i "

(3) Conduct a quality control program trfet
0 * t]p * * ehipment or part of a shipment has notp

'

r ck w ',"' * ""j to assure comp!Iance with Il et.ss and (1) Acknowledge receipt of the waste manWest w mco
' ''I' " "

-
,

; etseof thischapter,the rogrammust from the generator within one week of ' ct
!+* manapant na anon of receipt by returning a signed copy of the [,A$y s,, g ar l .h scha de 3.iment le

, manifest or equivalent documentation: ut mceived Mein se times m fore laI (4) Pre. pare shipping manifests to meet (2) Pmpare a new manifat that meets this section, must: .
i

gi -_ ate of,|| 20.311(b) and (c) the trements of paragraphs (b nd (1) Se lavestigated by the shipper if .-

,,

(c) f a we n. PmperaHon of the shipper has not received notiAcetion
(5) Forward a copy of the manifest to *

; the latended recipient, at the time of $$,"p,*," gNI* that the processo' o receipt within 20 days after transfer.
'

*
,, *-

ehlpment: or, deliver to a collector at the (3) Prepare all westes so that the*

;
: es te is co M.o a weste le cleosified according to 5 81.58 (2)Se traced and reported,no

|
and meets the waste characterlence Invntisation shalllaciude tradas the

.i
of a siped copy of the manifest or requirements in i 61.56 of this chapter: shipment and Bling a report with the

|
ogelvalent documentation from the (4) Label each pachap of weste to nee est Comndulon Regional OfBce
seDesen identify whether it is Class A weste. listed la Appendix D of this part. Eseh

(e) Include one copy of the manifest Class B weste, or Class C weste. in licensee who conducts a trees
,

**',*:t.2"iy of se m.rdfes, aa
c ~*~~~'*"'1=='~'" ~~ee ~ha nie a w~~ ~u; ,

pt;[ncewtYS N* * "
s e of 1 I" #,

lissesed material se mquired by Parte 81.5e of this chapter.no program shall
| 386 40, and 70 of this chapter, and. Include manapment evolveuos of

*

;
le For any shipments or en part of a sudits:

ablp) ment for which acknowl
i .,

ement of (6) Forward a copy of the new!
reseipt has not been received thin the manifest to the disposal elle operator or'

I times set forth la thle section, conduct weste collector et the time of shipment,
i eslavestigstjon in accordance with or deliver to a collector at the time the
! Peregraph(b)of this section. wate le collected, obtaining'

(e) Any waste collectorlicensee who acknowledgement of receipt in the form.

i

|
bandles only propechased waste shall: of a signed copy of the manifest or

l

| s
20 10s December 30,1982.

i
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PART 20 o STANDA.I.i)S FOR PROTECTION AGAINST RADIATION

_.

A 20.101 Records of surseys. radiation
rnonitoring, and disposal.,

(a) Each licensee shall maintain re-
cords showing the radiation exposures

.

of all individuals for whom personnel
monitoring is required under i 20.202,

g of the regulations in this part. Such ~'

; records shall be kept on Form NRC-5
in accordance with the instructionsw

g contained in that form or on clear and
legible records containing r.Il 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.

,

(b) Each licensee shall maintain
. records in the same units used in this
* part. showing the results of surveys
3 required by 8 20.201(b). monitoring
[ required by 1i 20.205(b) and 20.205(c),

and disposals made under || 20.302,,.

* 20.303, removed i 20.304.8and Part 61 of
this chapter.

.
-

O
. .

~

, -

I (c)(1) Records of individual exposure
' to radiation and to radioactive materi-

al which must be maintained pursuant
to the prodsfons of paragraph (a) of
this section and records of bicassays,
including results of whole body count-
Ing examinations, made pursuant to.

o i 20.108. shall be preserved until the
h 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 af ter completion of the survey
except that the following records shall
be maintained until the Commission
authorizes their disposition: (1) Re-
cords of the results of surveys to de-
termine compliance with 120.103(a);
(ii) indhe absence of personnel moni-

-

tori,n. g data, records of the results of
sutteys to deternQe external radi-
ation dose; and 'ill) records of the re-

sults of surv.ys used to evaluate the
release Of sadioactive effluents to the
environment.

O-

s

December 30,1982 20-10b

(nent page is 201Il
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PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION

1 (3) Remrds of disposal oflicensed uals. circumstances under which the h(b) Twentyfourhournotificot.on.
('N 3 materials made pursuant to il 20.302, exposures occurred, and the extent of Each licensee shs4 within 24 hours of

( 0 20,303, removed i m304,8and Part 61 of possible hazard to persons in unres- 2 discovery of the event, report any event
tricted areas; e involving !; censed material possessed"' E this chapter are to be maintained until e

''

r the n'a by tha licensee that may have caused orthe Commissigg authorizes their o il e ta er or r
i, disposition. ' .4 al; and Lthreatens to cause:

(4) Records which must be main u (6) Procedures or measures which - (1) Exposure of the whole body of~

tained pursuant to this part may be e have been or will be adept *J to ; ire- any individual to 5 rems or more of ra.m vent a recurrent e f the loss or theftthe original or a reproduced copy or diation; exposure of the skin of the
microform if such reproduced copy or M of 1ce whole body of any individual to 30g ) S bse ue to filing the written
microform is duly authenticated by rems or more of radiation; or exposurereport tile 1 censee shan also report;authorized personnel and the micro- any substantive additional informa b of the feet, ankles, hands, or forearms

, form is capable of producing a clear tion on the loss or theft which be. ; to 75 rems or more of radiation;or
g and legible copy after storagt ,.. '(ne comes available to the licensee, within s (2) The release of radioactive materi-

,
.

period specified by Commission regu. 30 days after he learns of such infor- A alin concentrations which,if averaged
a lations. mation. over a period of 24 hours, would

,

(5) If there is a conflict between the
i, Commission's regulations in this part, (d) Any report filed with the Com- exceed 500 times the icits specified

mission pursuant to this section shall for such materials in Appendix B,e
Ilcense condition, or technical specif!' be so prepared that names of individ- Table II of this part; or6
cation, or other written Commission uals who may have received exposure (3) A loss of one day or more of the
approval or authorization pertaining to radiation are stated in a separate operation of any facilities affected; or
to the retention period for the same part of the report. -

type of record, the retention period J-
specified in the regulations in this b(e) For holders of an operating license :

(4) Damage to property in excess ofpart for such records shall apply for a nuclear power plant, the events ; $2,000.
unless the Commission pursuant to included in paragraph (b) of this section g
I 20.501, has granted a specific exemp- must be reported in accordance with the ,,

tion from the record retention require- procedures described in 150.73 (b), (c), 1.
ments specified in the regulations in (d), (e) and (g) of 'his chaptar and must [ (c) Any report fued with the Com-

.this part. include the information required in # mission pursuant to this section shall
~120.402 Reporta of theft or loss of paragraph (b) of this section. Events 8 be prepared so that names of individ-
neensed metertag. reported in accordance with 150.73 of e uals who have* received exposure to ra-

p (a)(1) Each licensee shall report to the this chapter need not be reported by a " distion will be stated in a separate

Commission, by telephone. Immediately 3 duplicate report under paragraph (b) of { part of the report.~

|m) afterit determines that a loss or theft of ; this section. (d) Reports made by licensees in
.

'V licensed material has occurred in such [ t 20.403 Notmeetions of Inchsents, response to the requirements of this
uantitles and under such circumst'ances section must be made as follows:

(a)Immediate notificat/on. Eachg *

licensee shallimmediately report any (1)1.lcens es that have an Installed
su sta tal rd y res t o ersons

o in unrestricted areas' events involving byproduct, source, or Emergency ca o System
make the reports required by paragraphaspecial nuclear material possessed by2 (2) Reports must be made as fcllows: the licensee that may have caused or (a) and (b) of this section to the NRC

a
.

(i)IJcensees having an installed thnatens to cause: 2 Operations Center in accordance with
, Emergency Notification System shall (1) Exposure of the whole body of a i 50.72 of this chapter,a -

y make the reports to the NRC Operations any individual to 25 rems or more of I (2) All other licensees shall make the
Center in accordance with $ 50.72 of this radiation; exposure of the skin of the ' reports required by paragraphs (a) and
chapter. whole body of any individual of 150 (b) of this section by telephone and by,

(11) All other licensees shall make rems or more or radiation; or exposure telegram, mallgram, or facsimile to the
reports to the Administrator of the of the feet, ankles. hands or forearms Administrator of the appropriate NRC

,

appropriate NRC Regional Office listed | , of any individual to 375 rems or more Regional Office listed in Appendix D of
in Appendix D of this part. y of radiation;or this part.

(b) Each licensee who makes a report n (2) The release of radioactive matert. -

under paragraph (a) of this section shall. C alin concentrations which,if averaged | I 20.404 IReservedl
withing 30 days afterleaming of the loss over a period of 24 hours, would
or theft, make a report in writing to the exceed 5.000 times the limits specified i 20.405 Reports of ovwexposures and

(f.S. Nuclear Regulatory Commission, for such materials in Appendix B, exceserve levela and concentratlana.

Document Control Desk, Washington, Table II of this part; or > (a)(1) in addition to any notification
D.C. 20555, with a copy to the (3) A loss of one working week or required by i 20.403 of this part, each
appropriate NRC Regional Office listed more of the operation of any facilities licensee shall make a report in writing*

in Appendix D of this part.The report . affected; or R conceming any one of the following
,shall include the following information: g- g typee ofincidents within 30 days ofits

(4) Damage to property in excess of E , occurrence:(l) Each exposure of an individual to
ter I n ol ed. in 1 ding i d qua t

! ty, chemical, and physical form; & 4200.000. ; radiation in excess of the applicable
'- (2) A description of the circum ; limits in 1120.101 or 20.104(a) of this
8 stances under which the loss or thef t part, or the !! cense;~

I occurred; (11) Each exposure of an individual to
(3) A statement of disposition or radioactive materialin excess of thea

probable disposition Jf the licensed applicable limits in il 20.103(a)(1),
d material involved: 20.103(a)(2). or 20.104(b) of this part, or

(4) Radiaticn exposures to individ- in the ticense:

2MI July 29,1983



PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION

(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 exposun e ranges:
a restricted area in excess of any other of this chapter and must alsoinclude the
applicable limit in the license: g information required by paragraphs (a) we., .e.. _ , , , s,

(iv) Any incident for which and (c) of this section. Incidents c. w g4
notification is required by 5 20.403 of reported in accordance with I 50.73 ofa

this part; or f this chapter need not be repcrted by a no u , m ..o.J6 I

(v) Levels of radiation or . duplicate report under paragraphs (a) or W ** * ***= h 08

concentrations of radioactive material * fc) of this section. $" *ai
(whether or not involving excessive (e) All other licensees who make o s = o.rs

exposure of any individual)in an reports under paragraphs (a) or (c) of 3 QS,* '
g unrestricted area in excess of ten times this section shall, within 30 days after : r in
2 any applicable limit set forth in this part learning of the overexposure or a3ma

i@i" or in the license. excessive level or concentration, make a ,

E (2| Each report required under report in writing to the U.S. Nuclear " e i.
a paragraph (a)(1) of this section must Regulatory Commission. Document 7=s

" describe the extent of exposure of Control Desk. Washington. D.C. 20555. @ -

individuals to radiation or to radioactive with a copy to the appropriate NRC io i,

material, including: Regional Office listed in Appendix D of si is is

(i) Estimates of each individual's this part. '2+

exposure as required by paragraph (b)
. ,u,.n,. e. ...co, .w w v..,..u.,. p.reunew m .-

of this section: s 2m Wserved) . .n.s e,. ,.pon ,. n . ung

(ii) Levels of radiation and 5 20.407 Personnel monitoring reports. The low exposure range data are re-
concentrations of radioactive snaten. l quired in order to obtain better infor.a

invo ved. ach person described in i 20.408 of
;; this part shall, within the first quarter mation about the exposures actually

(iii)The cause of the exposure. levels of each calendar year, submit to the recorded. This section does not require
or concentrations; and * Director of Management and Program improved measurements.

(iv) Corrective steps taken or planned | Analysis. U.S. Nuclear Regulatory G 20.408 Reports of personnel monitonns
,to prevent a recurrence. ;; Commission, Washington D.C. 20555, on termination of employment or
' (b) Any report filed with the Corn- the reports specified in paragraphs (a) work.

( 'mission pursuant to paragraph (a) of cedjng (a) This section applies to eachc end ear other
,, this section shall include for each indi- persons specifically licensed by the person licensed by the Commfuton to:
; vidual exposed the name, social secu. Commiss. ion shall, within the first (1) Operate a nuclear reactor de-
=, rity number, and date of birth, and an quarter of calendar years 1979 and signed to produce electrical or heat
e estirnate of the individual's exposure.

1980, submit to the Director of Man. energy pursuant to i 50.21(b) o -

| The report shall be prepared so that agement and Program Analysis U.S. I 50.22 of this chapter or a testing i
- this information is stated in a separate Nuclear Regulatory Commission, cility as defined in i 50.2(r) of th %

{part of the report. Washington, D.C. 20555, the reports chapter:
specifle-t in paragrsphs (a) and (b) of (2) Possess or use byproduct materi-

) ., (c)(1)In addition to any notification this section covering the preceding cal- al for purposes of radiography pursu-
required by 120.403 of this part, each endar years 1978 and 1979N ant to Parts 30 and 34 of this chapter,

*

!!censee shall make a report in writing of (a) A report of either (1) the total ;

levels of radiation or releases of number of individuals for whom per. (3) Possess or use at any one time,

radioactive material in excess oflimits sonnel monitoring was required under for purposes of fuel processing, fabri-

specified by 40 CFR Part 190 I 20.202(a) or i 34.33(a) of this chapter cating, or reprocessing, special nuclear

'* Environmental Radiation Protection during the calendar year; or (2) the : material in a quantity exceeding 5,000 ,,

total number of individuals for wh:cn grams of contained uranium 235, ura-
Standards for Nuclear Power personnel monitoring was provided - nium.233, or plutonium or any combi-
Operations, or in excess oflicense. during the calendar year; Provided. [ nation thereof pursuant to Part 70 ofconditions related to comphance with 40 hoicerer That such tota) includes at . this chapter;
Nart M least the number of individuals re * (4) Possess high level radioactive

(2) Each report submitted under quired to be reported under paragraph waste at a geologic repository oper-
y paragraph (c)(1) of this section must (a)(1) of this section. The report shall ations area pursuant to Part 60 of this
= describe: indicate whether it is submitted in ac- chapter; or

(i)The extent of exposure of cordance with paragraph (a)(1) or ;
a

& individuals to radiation or to radioactive (a)(2) of this section. If personnel (5) Possess spent fuel in an inde-
a material; monitoring was not required to be pro. pendent spent fuel storage installation

(ii) Levels of radiation and vided to any Individual by the licensee _ (ISFSI) pursuant to Part 72 of this*

concentrations of radioactive material under il 20.202(a) or 34.33(a) of this - chapter; or
involved; chapter during the calendar year, the j (6) Possess or use at any one time,

(iii)The cause of the exposure, levels, licensee shall submit a negative report for processing or manufacturing for
or concentrations; and indicating that such personnel mon! * distribution pursuant to Parts 30, 32,

(iv) Corrective nteps taken or planned toring was not required. * or 33 of this Chapter, byproduct mate-
to assure against a recurrence including (b) A statistical summary report of I rial in quantities exceeding any one of
the schedule for achieving conformance the personnel monitoring information L the following quantities *
with 40 CFR Part 190 and with recorded by the licensee for individ-

associated license conditions. umls for whom personnel monitoring ' A lleensee whose Itcense expires or termi-
was either required or provided, as de* nates prior to or on the last day of the cal.(d) For holders of an operating license
scribed in paragraph (a) of this sec- endar year shall sumn:t reports at the expl.g,r a nuc; car power plant, ge inchgents tion, indicating the number of individ- rauon or terminatten of the Itcense, cover-

included m paragraphs (a) or (c) of this uals whose total whole body exposure ing that part of the year during which th
section must be reoorted m, accordance recorded during the prenous calendar !! cense was in effect.

July 29,1983 2042
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. -,

1 20.409 Notificatione and reports to Indl.
O viduals.% .,,V "" (a) Requirements for notifications

,
and reports to individuals of exposurea

3j[ to radiation or radioactive material are
~

: o wise too e specified in i 19.13 of this chapter.
e ''** '81 '' (b) When a licensee is required pur-
",, ''*** ,j * suant to il 20.405 or 20.408 to report

'

p,wn so to the Commission any exposure of ane

T san
ur

v=som t. coo individual to radiation or radioactive
material, the licensee shall also notify,, ,, ,

a,,n e. we is e.e m .m 1ca.no o e ao sea.
the individual. Such notice shall bew w.

a - _ nos en su transmitted at a time not later than
M**""**""*'"'*'***"""""''**"" the transmittal to the Commission.e

| and shall comply with the provisions
of i 19.13(a) of this chapter.'

=

Exetrrtons AND ADDIT 1oNAL-
,.

Rseuraturwrs=.
(y) Receive radioactive waste from

3 other pereces for disposal under Part 81 8 20.501 Appl! cations for exemptions.
'

{ of this heter. The Comminion may, upon appilca-
; tion by any licensee or upon its own

( . Initiative, grant such exemptions from
0 the requirements of the regulations in
* this part as it determines are author-.

[ ised by law and will not result In,.

, undue hazard to life or property.

(b) When an individual terminates I 20.502 Additional requirements.
employment with a licensee describe The Commission may, by rule, regu.
In paragraph (a) of this section or an lation, or order, impose upon any 11-
individual ass!sned to work in such a censee such requirementa. in addition

,. licensee's facility but not employed by to those established in the regulationsp ; the licensee, completes the work as- in this part. as it deems appropriate or -

Q' ; signment in the licensee's facility. the necessary to protect health or to mini-

( . a licensee shall furnish to the Director
mize danger to life or property.

* of Management and Program Analysis.
O U.S. Nuclear Regulatory Commission.

_ Euroacruzxt
Washington. D.C. 20555, a report of
the indiddual's exposures to radiation -

and radlosctive material. incurred 1 20.601 Violations..

during the period of employment or An injunction or other court order
work assignment in the licensee's fa- may be obtained prohibiting any viola-
ci!!ty, containing information recorded tion of any provision of the Atomic
by the licensee pursuant to Energy Act of 1954, as amended, or
il 20.401(a) and 20.108. Such report Title II of the Energy Reorganization* sha!! be furnished within 30 days after Act of 1974, or any regulation or order
the exposure of the individual has
been determined by the licensee or 90. issued thereunder. A court order may
days after the date of termination of be obtained for the payment cf a civil
employment or work assignment. ~ penalty imposed pursuant to section234 of the Act for violation of sectionwhichever is earlier. L 53.57,62.63.81,82,101.103.104,107

* or 109 of the Act. or section 206 of the
Energy Reorganization Act of 1974. or
any rule. re'gulation or order tasued
thereunder, or any term condition. or
limitation of any license issued there-
under, or for any violation for which a
license Inay be revoked under section
186 of the Act. Any person who will-
fully violates any provision of the Act
or any regulation or order issued
thereunder may be guilty of a crime
and, upon conviction, may be punished
by fine or imprisonment or both, as

The Commission will evaluate the data prnvided by law.
obtained for 1978 and 1979 pursuant to this = NoTr The reporting and record keeping
paragraph. and the benefits derived there-

A from and may take action. Including pubil* sequirements contained in this part have
been approved by the General Accountine

( cation of notice of proposed rulemsk.ing, to
\ extend or otherwise modify this reporting Office under B-180 25 (R0043), (Roo44).

requirement. and (R0084 L1

20 13 July 29,1983
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Note 1.a- Protection factors for roeptremore,
as may be opproved by the US. Bervee of
Mmes/Nationalinstitute foe Occupational

*Sainty and Health (NIOSH) amording to
applacable approvale for respirators for type

.

end mode of use to protect against airborne[

|
radiocecttdea, may be used to the extent that

I they do not esteed the protection factors
j !!sted in this table. The protectice factore

listed to ties tab}e may not be appopriate to
i

circumstances where cheencal or oder'

respLrstory hazards amat in addauan to
radiological basards The selection and esa of
respirators for these circurestances should
tale mio accourrt appheable approvela of the
US Bereas of Mines /N10SR

Nees.34.adioective cxyntamiaamts he
erhach the coecentration values in Table 1.
column 1. Appendaz 8 of this part are based

*on Internal dose due to inhalation may La
addition. present enternal exposure hazards
at ble' ear -satretions6 Under thees,

I circumstances. heatetsons on accep=ar y may

| beve to be governed by enternal dose bmita.
|

|
|

!
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O ./)
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i

e

~ APPS880lX 5

Cemeensressene la Ab end Weser Above lesseral Ses6 ground

(See noses et and of apperida)

8

Tebae i febee a

mome.4 (esemie .embe,i i se ' coem. c.iem. 2 co.em. i co.wa. 2

Air Weser Air weser

t (u i/ml)(pci/mi)(pci/mi)(pci/ml)c
.

Aasentem (09)... . . ... .. As 23F S 2 x 10-'8 6 x10-8 8x10~'* 2 x 10-8
8 3 x10-" 9 x10-s 9 x10 is 3 x10**

As 120 $ 8x10-e 3 xIO-s 3 x104 9 x10-s
i 2 x 10-* 3 x 10-8 6 x10-4 9 x10-s

Amentelem (95)...... . Am243 5 6 x10-es g xig-a 2 x10-is 4 xig-e

ei Ix10-8 8 x10** 4 x10*'8 3'x10-8
Am 242m 3 4 x IO*'8 1 x 10** 2 x10~'8 4 x10''

8 3 x le-" 3 xl0-s * x10*8 9 x10-8
Aus242 5 4 x IO*' 4 x10-8 1 x10-' 1 xIO-*

I 3 x 10-' 4 x10-s 2 x10-* I X10**
Ani243 $ 4 x 10''8 1 x10-8 2 x10 '8 4 x te-*,

I Ix10-" 8 x 10** 4 x10-is 3 x10-s
Am 244 S 4 x10-e 3 xg0" I xl0-' 3 x10-s

i 2 x10-s 1 x10-a 8 x10-7 8 x10-8
&asisneny (31).. .. .. .. Sb 122 S 2 xIO-' 8 x 10** 4 xIO* 3 x10-s

k 6 3 x 10-' 8 x10** 3 x10-' 3 x10-s
9 Sb124 S 2 x 10'' F x 10"* S x10-' 2 x10-s

8 2x10-' F x10-8 7x10** 2 x10-8g
u. Sb 125 5 3 xIO*' 3 x10-8 2 x10-* 1 x IO-*

j I 3 x IO-* 3 x10-s 9 x 10-" 1 x 10**
. .

A 37 Seb8 6 x10-8 . I x lo-*Ar9ea (IS). .. .. .

Areenie (33). . ..... . . As 73 $ 2 x to-* .. ...I x10-8....
4 xlo-* . ... .A 41 Set 2 x t o-*
7 x10-' S x10-8

I 4 x 10*' I x IO-* 1 x10-8 9 x 10**
As74 5 3 xIO*' 2 x10-8 1 x10** 9 xIO-s

I I x10-' 2 x10*8 4 x 10-' S x10-8,

As 76 3 1x10-' 6 x10'* 4 x 10-' 2 x10-s*

i 1 x 10-7 6 x10-* 3 xIO* 2 x10-8
As FF S 3 x10*' 2 x10-s 2 x10-8 8 xIO-s

1 4 x 10-' 2 x10-8 l x10-* 8 x10-s
Assustee (09).. As218 1 7 xIO* 3 xIO-s 2 x 10-" 2 x10-*

...
4 2 x10'8 1 x10-* F x10-8I 3x10 *

Seriem (Se)........ .. Se 131 5 l x10-* 3x10-s 4 xgg-* 2 x10-*
I 4 x10-' 3 x10-8 I x10-e 2 x10**

to 140 $ 1x10-F 8 x 10-* 4 x10-' 3 x10-8
I 4 x 10'' F x 10** I x10-' 2 x10-8

bestellom (97). . . . .. Sb 249 8 9 x 10** 2 x10-8 3 x 10-" 6 x10-*
8 1 x10"' 2 x 10-8 4 x10-' 6 x10-*

gh 230 $ I x10-' 4 x10-8 5 x104 2 x10**
I 1 x10-* 6 xIO-s 4 x gg-e 2 x10-*

Sorymem (4).. Se F $ 6 x10-* 3 x10-s 2 x10'' 2 x10-8
... ...

9 1x10-* 5 x10*8 4 x10-8 2 x10-8
Blomeelt (03). . . .. . .. . 94 206 5 2 x 10-' 1 x10-s 4 xIO* 4 x10*8

1 1 x 10'' l x10-8 3 x10-* 4 x10*8
Si 207 5 2 x IO*' 2 x 10*8 6 x 10-* 6 x10-s

I I x 10** 2 x 10*8 S X 10** 6x10-s
ha 210 5 6 x104 1 x 10-* 2 x10** 4 x10-8

4 4 x 10-* I x10-s 2 X10** 4 x10*8
mi 212 S I x10-7 1 x10-8 3 x10-* 4 x10-*

I 2 x10-' 1 x10-8 7 x10-' 4 x10-*

.

e

:.J. .
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APP 1880lX 8

C- 4... i. A. .. w A .. es I af. 4-C.~ d
*(s .s .% e .-

__

r.6i. i v.6 O
_ . .

.w i ... ) . . . C.u i C2 C.i... i C .. :
.

Aar W.o.e Ae W.t.,

t .(pci/ml)(pci/ml)(u i/mly(pci/ml)c
. _ .

B..ms (33) Se 8 2 $ I x 10-8 8 x10'8 4 x 10- e 3 x10-*
I 2 x 10 '' l x 10' 8 6 x10-' 4 x 10 s

C.4me. (48) Cd 109 $ S x 10-8 5 > 10 8 2 x 10-' 2 x to *

I F x10 8 5 x 10- 8 3 m t0* 2 x 10 *
7 x 10** I x10-' 3 xto 8Cd 11Sm 5 4 x 10'-' *

8 4 x 10' 8 7 M IO -* I x 10-' 3 x10 s
Cd 185 5 2 u l0' ' I x t0-8 8 x10-' 3 x10-s

1 2 x10-' I x 10- 8 6 x10'' 4 x10- s
C.ist.se (20) C. 45 S 3 x 101 3 une * 1 x10 ' 9 x10-s

I 1 x10 ' S x10-s 4 x 10' ' 2 x 00-*
C. 47 $ 3 x 10-' t x10 a 6 x le-' S x10 s

i 2x10 F I x 10 8 6 x 10-' 3 x10 s
C.83for.8.= (90) C#249 $ 2 x 10"8 I x 10^ * 5 m IO''' . 4 x10-s

i 1 x 10"* : 7 x 10-* 3 x 10"8 2 x10-s
O 250 5 5 x 10 '8 4 x10 '' 2 x to"8 9 x 10 8

I i 1 xIO-* F x 10-* 3 x10"8 3 x 10 s
h O 251 $ 2 x10"8 1 x 10-* 6 x 10 ' '' 4 x 10" *

9 1 x lO"' - 8 x 10 * 3 x 10 "8 3 x 10-sa;
* Cf232 sS 6 a lo '8 : 2 x 10-* 2 x 10"8 7 x to *
g 98 3 x 10' '' 3 x 10-* I x 10-88 - 7 s lo *

O 233 $ $ x l0"3 4 xto 8 3 x 10-" l x 10 *
I 8x10 * 4 x 10 8 3 x 10-" 1 x 10-* '

O 254 $ 3 x 10 ar i 4 x 10'' 2 x l09s 4 x 10-F
i 5 x 10"8 ' 4 x 10** 2 x 10"8 9 x 10-7

C.rhem (4) C 14 S 4 x 10-' 2 x10-8 1xt0-' 8 x 10-8
1COr) 5.h 3 x 10-8 . Ix10-8

Cer6.an (S S). . C.141 5 4 x 10-' 3 x 10-s 2 x 10-e ..9 x 10- 8
8 2 x10-' * 3 x 10-8 3 x 10-' 9 x10-8

C.143 $ 3 x10-' l x to-a 9 x t o-* * 4 x10-8
8 2 x 10-' ' l x10-8 T x 10-' 4 x 10-8.

Ce 144 S 1x10-8 | 3 x t0-* 3 x 10-* . 1 x t0-8
1 4 x 10-* 3 x 10-8 2 x 10-*8 : 1x10-s

'

Cesa.as (SS) Ce13t S I x 10-a Fx10-8 4 x 10-' 2 x10-s
a 3 x 10-8 3 x10-8 I x 10-F 9 x10-8

Cs Ilde $ 4 x 10- s 2 x 10-' 1 x t0-' e x10-8
8 4 x t0-* 3 x 101 2 x 10-' I x 10-s

Ca 134 $ 4 x 10-* i 3 ulo-* I x 10-' ' 9 x 10-8
8 9x10-e e 3 x gg-s 4 x10"' * 4 x10-8

Cs ISS S S x 10-' , 3 x 10-8 2 x 80-8 1x10-8,

8 9 x 10'' F x 10-8 3 x 10-* 2 x 10 *
'Ca l36 $ 4 x 10-' 2 x10-8 l x 101 9 x 10-8

1 2 x 10-' 2 x10-8 4 x t0-' | 6 x10-s
2 x10-sCe 137 5 6 x 10-* 4 x 10-8 2 x 10-* .

4 x 10 *I I x to^' I x 10-8 Sx10-*
Ch8.re (17) CB 34 S 4 x10-' 2 x 10-8 1 x 10-8 a S x10-8

8 2 u l0-' e 2 x 10-8 8x10-4 6 x 10-s
O 34 5 3 x IO-* . I x 10-8 9 xlo-s 4 x ig-e

i 2 x 10-s i I x104 7 x l0-' - 4 x 10-8
C' - - . (14). . Cr S t S I x10's S x 104 4 x10-' 2 x 10 -8

1 2 x101 3 x10-8 8x10-' 2 x 10-s

.

.

I
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C i. 46 4 w Abe,. N.ewr.4 6.W 4-C.an.v.4

is mw -
*

t .

7 66. I t.ba. u

. .

i C.s.m. s g C.4.m.1 | C.s.m. 3st.m.= ( ma. - i8 C.i.m. t,

ii ! Ab W.e.rAv w,

t (pci/mi)(u t/mi)(pci/ml)(yci/si)c
e t

I
C.beia (27).. .. . C. SF 5 3 x to-* 2 xIO*' Ix10*' S x10 8

| 2xIO-F g ggg-s & x10-' 4 x 10-8
C.Sem 5 3 x10-s 8 x10-8 4 x10-' | 3 xto-a

8 9 x 10-* 6 x10-' L 3 x te-' ' 2 x te"
C. Se $ 8 x10*' 4 x to-s 3 x101 1 x10'*

.

I $ x10-* 3 x10-8 3 x101 9 x 10-s
C. e4 3 3 xIO-' I x 10-8 9 x101 S x10-8

8 9 x 10-* I x30-s 3 x10-* 3 x10-s
Capp.r(39| Ce 64 5 2 x lo-* 1 x10-8 . F x 10-* 3 x 50-8

I I x10** 6 x 10-s 4 x104 1 x10-8
C. stem (9W.. . Cm 342 5 1x10-* 7 x10-8 4 x10-'8 3 x10~8

y1 2 x13*'8 7 x 10-* 4 x10-.s 2 x10-s
Cm 243 $ 4 x10-'8 I x10-* 3 x10-'8 8 x10-*

1 1xIO~* F x10** 3 x 10-'8 2 x10-8

3 Cm 344 8 9 x10-'8 2 x10** 3 x10-'8 7 x10-*

g I lxt0-* 8 x te'* 3 x10*'8 3 x10-8
Cm 348 5 3 x 50-is t x10-* 2 x10** 4 x IO-*

[ l 4x10-* 8 x 10-* 4 x 10-.s 3 x10*8
Cm 244 5 3 x 10-'8 9 x10-* 2 x10-'8 4 xIO-*

,

i Ix10-8 O X 10-8 4 x t0-'8 3 x 80-s.n
| h Cao247 8 3xt0-4 1 x to** 2 x 10"8 4 x te-*
N 1 8x10-* 6 x 10-* 4 x t0*" 3 x 10-s#

Cm 240 8 4x10-4 8 x10-s 2 x 10-'* 4 x 80'8
1. Ix10*" 4 x10-8 4 xt0-is 1 x10-*

j
Cm 249 $ 3x10-s 6 x10-8 4 xIO*' i x10-s

8 i x?O-8 4 x t0-' 4 x10-' 2 x10-'
Dyeer 6,m (44) Dy t63 $ 3 x10** lx10" 9 xt0-' 4 x10-8'

I 2 x 10* * 1 x10*8 7 x10-8 4 x10**
.

Oy 164 5 3 x10-' 1 x 10-8 e x 10-* 4 x10***

I 2 xIO-' I x10*8 7 x 10-* 4 x10-s
Bl.asel.4eae 199) Es 3SS $ 8x10 * F x10** 3 x10*H 2x10a

1 4x10'* 7 x10 e i 3 x 10' " - 2 x10-8
S x10-e 2 x l0 '' ' 2 x10*s+ Se 254m $ S xl0"

I S xto a 3 x 10' '' 2 x10-s1 4 x10-*
6 x 10 '8 1 x 10- s

2 x to " |- 4 u to'*4 xt0"s f 3 x10-s
$s SS4 5

lxt0** 4 x10 e 1 xl0-si
3x10 "le 3SS S Sx10'* 8 x10-8

- 4 x to-* a x10-* 1 x10 " | 3 xlo-s
0,64 se (40) er149 1 f 6 x10-' 3 x10 8 2 x1C ' I 9 x 10 8

i
'

4 x tO-' 3 x 10-s , l x t0-* f 9 x10*8
Er 171 5 7x10-' 3 x10 8 I 1 x10 s 1 1 x10 *

1 4 x10 *' 3 x10-8 I 3 x10 * a 4 x 10-*
! 1 x10'' i 6 x 10- 8See.peone (63) to 133 5 4 x10 ' 3 v10 8

(t/3 = 9.2 hrs) i 3x10-' 2 xto 8 | 9 x10 8 , 6 x 10 s
to ISS S 1 x t01 1 2 x10 8 ; 4 x10 '' ' S x t0- 8
(T/3 = la yrs) 1 2 x10-' I 3 x109 6x10 * 8 xle s
5. IS4 5 4 x 10" . 4 x 10 * 1 1 x10-'s. 2 xto a

e. IsS s 9 xl0 * I e x 50' * g 2 x10 * ! 3 x 108i 7 w10 ? 8
3 xic * 2 xiG 8

6 xto * I6 x 10- * 3 x iO-* i 3 x10 81 7 x 10- 8 !

.

.

g

*
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ConceaereHeas la Ak end We,= Above Neeweed teekgeewed-Ce=Haved

(See aones as og of appeneal

* e,- I .

| \ feble 1 Teb4e il
t *

eiesa.m, ( ean.e a...e,) e,e. ' c ..a i
| t

co a 2 co a i i co .a 2

I w.se,4 w.se. . Ai,

t (pci/ml)(uct/ml)(pci/ml)(u t/mi)c
,

I
} i a

formlose (t00) ' F= 254 S 6 x 101 4 x10-8 2 x 10-' ' 1 A 10-8|I 7 x IO-' 4 x10-8 ' 2 x 10-' 1 E 10-*
Fm 2SS S 2 x t0-' I I x l0-8 e 4x10-" 3 x10-s

8 1 x 10-8 9 x80*8 | 4 u l0-* 3 x10-s
Fan 256 3 3 x 10" | 3 x t0-8 1 x 10-'' 9 x10-8

3 2 x 10-' 8 3 x10-s 4 x10-" 9 x IO-'Fl oraae(9) F 18 $
| 3 x 10 **

3x10-8 ! 2 x 10-8 . x IO-' 8 x 10-8
8 I x 108 9 x10-e S x 10-8*,

Gedemasese (44) Od IS3 S 2 xto ' | 6 x 10-8 4 x 10-* j 2x10-*
I 9 x 10 -* I e xIO-s | 3 x 10-' , 2 x 10-*

Od 139 $
$ x10-' I'

2 x 10-8 2 x 10-8 B x 10-s

4 x 10 -' I 2 x 10-s I
,

8 I x IO* . 8 x10-8' ,

OeaI6ean (31) Ge 72 5 2 x 10 F I xIO-s S x 10-' l 4 x 10-si 2 x 10-' 1 x10-8 4x10* i 4 x10-8* Ge,anealeau (32) | Go F1 5 1x10-s j $ x10-8 4 x10-F 2 x10-s
| 8 6 x 10-* 5 x 10-8 I 2 x10-' I 2 x 80-9

*

Seid (79)., ' Am 19e 5 1 x 10-8 ' S x 10-8 j 4 x 101 ' 2 x 10-*.,
lE ' II e x 50-' 4 x 10-s 2 x 10-' I I x10-8) As ITS S | 3 x 10-' , 2 x10-s t x10-8 3 x10-s. N I 2 x 10-8 9 x 10-8 - 9 x 10-' S x10-8{Av 199 3 1 x 10-* 5 x10-8 . 4 x 10-' 2 x 10-*

I' I | 4x10-8 a 4 x 10 '8 3 x 10-' 2 x 10-8

f I xIO*Hefalemo (F2] Mf f 8 t S I 4 w 10-s 2 x 10' 8 F x 10-s
i Fx10-e . 3 x 10 -8 g 3 x 10'' F x 10-s-

Helmiosa (eF) 1 Me 144 5 2 x 30 -' 9 xIO * - 7 x 10-' 3 x 10-8
j I 2 wIO-' 9 x 10-8 6 x 10-' 3 3 x 10-8Mydrogea (l) D83 $ | 3 x 10 ' * l x10-8 2 x t0-8 I 3 x 10'8*

f I S x t 0-* 1 x10*8 8g 4*t0-'a|.
2 x t0-8 3 x10-8

Sob 2 xl0 s
lad #wan (49) la 193m S S = 30 ' s 4 x10-8 3 x10-8 9 x 10-8. . .

, I | 7 x IO-* ' 4 x 10-s 2 x 10*' l x 10-s4 I a llene S tx10-' S w IO ~* 4 x 10* 2 x 10 sl ,
*i 2 x 10 '' ' Sx10 8 F x 10-" I 2 x t 0 *8

la IIS. S 2 x to * Ix10 8 e ulo-' 4 x 10- *
I 2 wIO-* 1 v 10-s 4 x 10-8 4 x to-*,

la 183 S 8 2 w 10' ' 3 x 10-8 | 9 x 10-' 9 xl0-s
1 2 x10-8 3 x lO-s g I x 10-* 9 x 10-8

teasee(53) I 12$ 5 S v 10 ' - 4 wl0 s 3x30-" 2 x10-'
1 2v10'' ! e v t0-8 e x t0* 2 x 10-*

'

,

1 12e 5 8 v 10 ' ' S x 10 - s 9 x t0-" | 3 x 10-'
i 1 3 x10-' i 3 x 10-8 I x 10-e ' 9 x 10 -s,f 929 5 I 2 wl0 ' I wl0 8 ' 2 x 10 *" e wl0 8'

'

B F wl0-e e x 10 s 2 x 10 ~' 2 r 10 -*
'

I 138 $ 9 w10'' e x 10-s ! I x B0** g 3 w10-8'

,

i j 3 x 10 ' ; 2 x to 8 9 x10 ' s 4 x10-s
1 132 5 i 2xlO' 2 uto'8 3 x 10-' i 8 x 10 -*

I 9 w 10 ' 3 x 10 8 3 x 10-8 ! 2 w l0-*,

'8 333 $ i 3 = 10 * ; 2 x 10-* 4 w 10 ' " 1 = 10 * *

1.
I * 2=10 ' ' 1xto8 7 x 101 4 r IO-s

8 134 5 S = 30 ' 4 x 10-8 8 6 x l0-* * 2 x10-s

.
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t (u i/mi)(u i/mi)(u i/mi)(u i/mi)c c c c

1 45.e (SS) . . .. ... . . . I 134 8 3 x10-* 2 x10-8 1 x10*' 6 xIO-*
I 133 $ I x10-8 7 x10-8 1 xIO" 4 x10-*

I 4 xIO*' 2 x10-s tx10-8 F x10-s*
.

Or 190 $ $ x10* 6 x10-8 4 x10-* 2x10-*ba.s (r7).. ..
I exle-8 3 x10-8 I x10-8 2 x10-*

Ir 192 8 1x10-8 8 x 10' 8 4 x10" 4 x10-s
t 3 x101 1 x10-8 9 x10-4 4 x10-s

Ir194 8 2x10'' 1 x101 8 x10-* 3 x10-s
1 2 x10'' 9 x10-8 3 x 804 3 x10-s

b (365.. ... . . Pe SS S 9 x10-' 2 x10-8 3 x104 8 x10-*
8 1 x10** F x to-' 3 x 10-* 2 x 80'8

P. 39 8 Ix10'' 3 x10-8 3x10" e x 30-8
I $ x10-s 2 x1g-s 2 x10-' S x10-s

L (36). . Ma $$e sob e x10'' I x10-'
] ype Ka SS 5.h 1 x10'8 3 x10-F. . .

Ka 87 S.b 1 x te'* . 2 x101 ..g
Ka SS S.b I x te-* 2 x10** ...

. al sh em (SF). . L.140 5 2x10'' . 7 x10-* $ x10-* . 2 x10-8
-. . . . . . .g

i 1 x10'' F x 10-8 4 x 10 * 2 x10-s
'

(02). . . . Pb 203 $ 3 x 10'' 1 x10-8 9 x10-8 4 x10'

I. 2 x10-8 1 x10-8 6 x10-8 4 x10-*
Pt 310 $ 1x80'* 4 x101 4 x 10-is 1 x10-8

%
1 2x10'* $ x10-s 8 x10-'8 2 x10-8

Pt 212 3 2 x10** 4 x10-* 4x10-* 2 x10*8
8 3 x10-s S xle-* 7xIO-* 2 x10-s

Las.sl.a (71). , .. L. IFF $ 4 x10'' 3 x10-8 3 x10-' 3 x10-*

t g S x 30-' 3 x10-8 2x10-' I x10-8

M 0 e.e(23).. M. 92 S 2 x 10-' I x to-* 7 x10-' 3 x le-'
I lx10'' 9 x10-* 8 x to" 3 x10'8

8

M. 84 oS 4 x IC-' 4 xto-s a mio e 1 x10-*
I 4 x10-' 3 x10** 1 x10" 1x10-8

M. S4 . S 8x10-' 4 x10-s 3 x10-' I x101
1 Sx10-8 3 x10-8 2x10-' l x10-*

Mw.ory tee) . . He 197 S 7 x10-' ex104 2x101 2 x10-8
e s x10-F S x10-8 3 x 10-8 2 xi0-*

90s 19F S l x10-s 9 x10-s 4 x10-s 3 x10**
I 3 x10-8 9 x101 9 x10-8 3 x10-*

No 103 $ 7x10-8 $ x10-* 2 x 10-* 2 x10-s
i 1 x10*' 3 x10-s 4 x10-* I x10**

M.4ybd m (42). , . M. 99 8 7x10-8 3 x10-' 3 x104 2 x10-8
8 2 x10-' I x10-s 7 x10" 4 x 10-s

N 4yml.a. (40) N4144 8 8 x 10-" 3 x101 3 x 10' '8 T x10-s
I 3 x IO-* 2 x104 1x10-" 8x10-8

*

N4147 5 4 x10-' 2 x10-* 1 xted | 4 x10-8
I 3 x 10*' 2 x10-s 8 x 10-' l 4 x10-8

M4149 $ 2 x 10** 8 x 10-8 4 x10-* 1 3 x10-8*

e 1 x10* e xie" S x10" | 3 x10-*
.
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N.pe e.= (93) Np 23F 5 4 x10-es , a go-a 4 x 10-'8 3 xto-*
I I x 10-*8 9 x10 * 4 x131' | 3 x10-8Mp 239 8 8x10-' 4 x10-s 3 x10-e i x 10'g
I Fx10*' , 4 x 10*8 2 x10-8 4x10 *

Nith.4 (28) NB 59 5 3x10-' e x 10-8 2 uto-* 2 xIO *
I 8 xt0-' e x t0-8 3 x10-* 2 x t0-'

NB 63 $ e xto-8 8 x 10 * 2 x 10" ! 3 x10-s
1 3 x 10 ' 2 x 10-s 4x10 * Fx10'

MI 65 $ 9 x 10-' 4 x10 s 3 xt0-e I x 10 *
I $ x10-8 3 xIO-S 2 x 10 -* 1 x10-e

N6eba.m Nb 93m 5 1 x10-' I z 10' 8 4 x10-' 4 x10-8
*

(C.4.mbe. ) (4 9), 1

2 x10'8 , 3 x t0-s 2 x10-e 3 x t0-8
1 k 80-8 $ x 80-' 4 x10-8

Nb 95 5 5 x 10- ' |I lx10-8 3x10-s 3 x lO-' 1 x10-*
' Nb 97 $ e x tf* * 3 x10-s 2 x t0-8 1 9 x10-*

*

h a 5 xl0S 3 xt0-8 2 x10-F ' 9 x 10 8
e. Ooma i(76) 0 185 3 3 xto-F 2 x t0-s t y t 0-* F x10-s -

y I 3 x l0-* 2 x t0 -s 2 x 10-' , F x10-8
g Os 193m $ 2 x t3-s F x10-s 6 x10-8 3 x10-si

8 9 x 10 ~ * 7 x10-8 3 x10-' g
g 2 x10'

O. 199 1 ; 1 x 10 * $ alo-a 4 x101 2 x 10~ * /,
8 4 x 10 F 3 x.10-8 l x 10-e i 2 x 10- *

Os 193 5 4 wlo-' 2 x 10-s 1 x t0-* 6 x10 8
1

8 3 x13-' 2 x t(1-s 9 x109 3 x10-s
P.M.4f e.s (44) P4103 5 1x10* I x 10 -8 3x10-* 3 x 10 *,

I Fx10 ' S x10-8 3 x101 3 x 10-*
| P4109 $

6 x10*' |
3 x 10 -s 2 x 10-* 9 x10-s

I i 4x10-8 2 x ?o-8 1 x 10-* 6 7 x10-s| Ph.sph (15) | P 32 5 7 x 10 * * 3 x 10 * 2 x to" 2 x10 '8I ;
e i 6x10-' I F x 10 * 3 x 10 * 2 x10 sPl i es (78) iPt.98 5 5 8 x 10' ' ! 4 x 10 - s . 3 x t01 1 xl0 * e

1 4 x 10 p a 3 x10 a 2 x 10 -8 1 x10-e
Pt 193.e $ F K10 -8 | 3 x10-8 l 2 x 10 '8 1 x10-8

i S x10-* I 3 x t01 ! 2 x10-8 1 x t0-8
* I P8393 $ 13a* ' 3 vl0 4 ,10 8 9 ' 10 *.

f 3,?g , 3 e le a y ,go a |I 2 30 8
IPt19Fm S

| Pt 197
- 6 xic * 3 x 80 -8 e

2 x10 ' ! I x10-s4 l 5 m id-* 3 x'O j 2 x10-' 9 x 10-8
5 | 8 me4 ' i 4 x 10 -8

. 2 xto e I 1 x 10-*
3 x 10 e | 1 x 10' *,

; &x10-'| 3 x 10 -8 e8
P' rs (94) P. 238 ! ' 2 x ID-" . I wIO e 7 x 10"* 8 3 x 10 *

*

I ! 3 x 10-" ' 8 x 10 -8 4 x 10 '8 | 3 x10 sP.239 S 3 x 10 '8 i i xIO *
4 x 10 ''* I

5 x 10-*

4 410 " 'f I x10 *
I 8 F le'* I u l0 ''8 3 uto-sP. 240 5 6 2 w ic-'8 6 u se '* I 5 x IO-**

8 '
4 s l0 " ; 9 x 10 * | 1 x !0 ''8 : 3 x 108) P. Tel $ 9 x le to . 7 x'O 8 ' 3 480 '8 e 2 x lO-e

8 4 xle a 8 xlO 8 9 xl0'' ' I x 10 8,
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l , a

I
Air weser Air j wager

t,(pci/mi)ui/ml/(pci/mi)(ut/mi)| cc ,

,

e s wit,.
,i xira . x it-".Po n> S : xira

3 x,0-.,,seemise, t,4, . , , 4xit-" .i xiO~
x iG-* :

4 3 xie-*Po m3 5 2 x iO,4 i xiO . . xiO
4 a

4 3 xiG~
i : xie ixis- 1

.xiOxir" i 4 xiO4i xira f
3 xir= | 3 xie > i xir= 1 e xer.Pe n. S

3 xir"e

Pensais. (ui.. P. sie S S xiG- - 2 xiG-. 3xiG-" F x,0-8
F x t0"8 3 xte*8

,8 xte-*8 3xt0-*
x10-s F x te-* 3 x10-*

Pesasemen(19) it as S 2 xiG-*
I t x10-' e xso-* 4 xIO* a x10-8....

P.eemed,-io. (e,i . . Pr i.: S :xir' ,xird F x,04 3xir.

e x iG-' , xiO~ 3 xiO4 3 xir.

Pr143 5 3 x10*' I xle-s t x10-8 3 x 50-8 *

8 3 x10** I x10-s 4 xle* 3 XIS-s

Presseeblem (41|. . . Pm l4F S 6 x101 4 x10-8 3 x10-' 2 x10-*

8 9 x10'' e x10-s 3 x10'' 2 x104

I Pm 449 5 3 x10'' 8 x10-s 1 xte" 4 x10-'
i 3 x te'' i x104 e xted -4 x10-s

in. Presomestatoes (91) . Pe 330 $ 3 xto ' F x10-8 6xto-" 2 x 80-*g

i 8 x IO* 7 hiG-8 , 3 x10''8 2 x10'8.

e 4 xie- * ,xiG-'g
Pe ni S i xir= 3 xir

i xira e xir* i 4xie-a 2 xire
3 x10-8 1 x10-* -

Po 233 $ 6 x10*' 4 x104 *
1 4 x10-* I x10-*.

a 2 x10-' 3 x10h
,

Be 233 8
3 xig-s i ext 0*H Fxte**

Redlem (00) 3 x10-'.
7xir. I

.mie-= 4
ixir* 4 xiO

i 2xic-
3 xiv. 2 xiO4, ,

se eu 8 s xiv.
8 Fx10-* 2 x10" 2x10-" S x10-*

Am 2M S 3 x10-" 4 x10-' 3 x10-s 3 x30-e

8 8xt0*" 9 x10-* 2 xte-98 3 xte-8

Se 290 S Fxte-" 4 xte*' 2 x10-es a u te-*,

txlO-u 3 xtG-8
.. F xie-* ii 1 x10-8 .

a 4xte-"

* ' .
De 230 3 3 xIO*'Redes (848. I*** *** 4
as 322 3 x 13 .

I 3 x t99 . .
'

Rheelse (PS). . . . Re 103 $ 3 x 10-* 2 x10-8 9 x10-8 6 x10 *

. # 2xt0*' 8 x10-s g xt0-0 3 xgGM
|

to 804 8 e x10** 3 xit-8 2 x10-e- g x 30-8

4 2 x IS-' i x10-s 8 xIO-' S x10*'

to 10F S 9 x10-* F x10*8 3 x10-' 3 x10-a

# 3 x10-F 4 x10-8 2 x10-' 2 x10-s *

Se 108 5 4 x10'' 2 x te-8 1 x10-* 6 x10 s

8 2 x10*' 9 x te'* 4 xiO1 3 x10-8

Bhedless(48) . En193m 8 4 x10-8 4 x 10-8 3 x104 5 xIO"'

8 e x10'8 3 x10-8 2 xle" l x101

At 108 8 0x30-8 4 x10-e 3 x109 I x10**

i 8 3 xIO*' 3 x10'8 2 x101 I x10 '*

| Sobidless (SF) . 86 86 5 3 x10'' 3 x10-s g x10'' F x10'8

e 7 x 30-* 7 xse-a 2 xit-* s x so-8.

et a7 s 3 x so-' 3 xto-* 2 x10" 8 x 80'*

i F x10* 3 x10-8 x 10* 2 x10'
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1 1
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. c c
Air i Weer A. Weser,

j t ,(u i/ml)(uci/ml)(u i/mip (u i/ni)c
, ,

'

3es, e. 943 Se 97 S 3 io-. i xiG-8 8 x iO-. 4 xiG-*
I 2 x l0-* 1 x10 8 6 x10-s 3 x10-*,

Se103 S Sx10-' 3 x10-8 2 x10** 8x10-8
8 8 x10-* 2 x10-8 3 x10" 8 x10*8

Se SOS S 7 x10-8 3 x10-8 2 x104 l x10**
I 3 xt0-' 3 x10-8 2 xle-o 1 x10 8

Se 106 8 8 x1g-e 4 x g g-* 3 x 10" l x10-s
1 4 x 10*' - 3 x10' 3xt0-* I xt0-s

Sementem (42) Sm 147 S F x 10*" 2 x10 8
,2 x10-is 4x10-s

1 3 x 10-* 2 x10-s x t0-'8 7 x10-8
Se 131 $ e x 10-e 1 x10-8 2 x10-' 4 x10-8

1 I x80*' I x10-s Sx104 4 x10-8
See 133 $ 5 x10-8 3 x10*8 3x109 8 x10-s

# 4 x10-F 2 x10-s I x10-* 8 xt0-s,

? Seendlean (21) Se 44 5 2xIO-' l x10-s 8x104 4 x10-8g i 2 x10-' I x10-8 8x10-* 4 x10-s
le 47 5 4 x IO*' 3 x10-8 2 x10-e 9 x10-8( l 3 x10-8 3 x10-8 3 x10-' 9 x 10-s

j Se 48 5 2x10-' 8 x10' 4 x10" 3 x10 sc ,

; 1 I 1 x10-' 8 x IO-* 5 xIO" 3 x10*8
,

**

f I x101Seleneem (34) e Se FS S a x10' 8 4 xIO** 3 xle 8
1 1 x 10-' 8 x 10' 8 4 x10-P 3 x to-*

Sasleen (14) SI 31 5 6 x 10-* 3 x10-8 2 x10-' # x10-8
1 I x10-' 4 x10-8 3 x10-8 3 xiG-*

Sever (47) AS IOS S e x10-' 3 x10-8 2 x10-* 1 xIO' .'
I * 8 xIO-* 3 x104 3 x 10-' I x10-8

As 190= 5 3 x 10-' 9 x 10-* F x 10-' 3 x 10-s
1 3 M 10-' 9 x t0-8 3xt0-* 3 x10-8

| Ag 111 S
2 x10-,'
3xt0- I x 10-8 1 x t 0-* 4 x t0-8

8 I x iG-. 8 x 10- 10-.
Sedlem (ll) No 22 5 2 x10-' ~ l x 10-8 4 x 10-' 4 x 10-8

1 9 x 10-' 9 x10-8 3 M10-* 3 x to-o
Me24 8 i 4 x 10-' 6 x10-s ) 4 A10-8 2 x10-*

I ! x to-r 8 x10-* S xio-' 3 xiG-8
Smensesse (38) Se S$m 8 4 x10-s 3 x t0-8 1 x10-* 7 x10-s!a 3 x10-8 3 x10-8 9 x 10" 7 x 10-8

Sr SS S 2 x10-' 3 x10-e 8 x 10-' Ix10'
I l x l0 '' 3 x10-8 4 x10-' 2 xt0'

Sr 89 8 3 x10-e 3 x 10** 3x10-* 3 x10-*
a 4 x 10" 8 x10** I x10-' 3 x10-8

Sr 90 $ 1 x 30'' 1 x10-s 3x10-" 3 x10-'
i S x109 1 x10-8 2xt0-* 4 x10-8

Sr 99 8 4 x IO-' 2x10-s 2 x IO-' Fx10-s
8 , 3 x10-' t ul0-8 9 x *1-8 3 x10-8

*Se 92 5 * 4 x 10-' 2xto- 2 x 10** F x10-8'I 3 x 10-' 2 x80*8 1 x t0-8 6 x10-8
f $ 35 5 ! 3 xt0-r 2 x10-8 9 x 10-' 4 x10-sSeNer (14)

e 3 x10 '' 8 x10-8 9 x 104 3 x 80-8
7 -(F3) | fe 182 S * 4 x 10-' l x 10-8 8 x 10-' 4 x10-s

a 1 2 x 10-* 1 x lo-* FxiO-* 4 x10-8
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NOTF YO APPFNDIX 8 ~

3. Er say of the conditions spec 18ed below~

Nors le saw ease w here there a a misture in air o, are met the corresponding values spectfled --

water of more than one redenuctide. the tiroitute esfue. below may be used in lieu of those spec 15edfor purposes of EDie appeedia should be eeterreined at in paragraph 2 above.8elle*1
B. If the edesult and eenernuaison as each radienu- a.12 tae identity of each radionue!!de in.

ehde la the misture are kneen. the hmusha salues the misture is known but the concutration
-

should be derned as follans Determine. Ior eacn ra.. of one or more of the radionuelldes la theT dienuchde an the msature, the raien hermeen the quenset o so misture is not known, the concentration
g presens is the opsture and the hmit othetetw esteh $ 11mit for the alIture la the 11218 specl$ed
- hated ta Appendis 8 for the sperde redenuchde then = to Appendiz *B" for the radlonuclide in theg noe to a misture The sure of ouen ration for all the

radianuclides un the misture may nos eiceest al" (i e.,*E mixture having the lowest concentraticiaa
'

unity"). limit; orfe Emaiseta- If rednosucedes A B, and C are present
la eneanatratens Ca. Co. and ('c. and af the apphcsha' %b. If LPs identity of each radionuclide in
M PC s. ere M PC.. sad M Pro and M PCc reasiee the M12ture SA not known, but It bl known.j inetr, then the concentransons shall be hensed w that that certain radionuclides spec 1 Sed in Ap.
the fol4e ins triationsh6p esssts- pendiz **P are not present m the mixture.g

Ca Ce Ce g
N PC a .WPC s , $4 PCr58 the lowest concentration limit spec 18ed in

,". Appendas "B" for any radlonucilde which is*

5 - Er ,th not kr.own to be absent fresa the mixture.
@ ,e

%,.e.,,,,., in. Hr. se y
me e, sere,ntre,i n af =ar, ope , u, ...,e a ., a, n. i , sui . tin

ni w te tert.- A;.ier:d'; H *nal! be: "

a. For purposes of Table 1. Col.1-d X 10-8'8
[ b. For purposes of Table I. Cot 3-4 x 104
g c. For purposes of Table II. Col.1-2 x 10-**

d. For purposes of Table II. Col.2--a x 104

i
==

--

Table I Table !!
t Elemet (stemic number) and isotope

Coloma 1 Columa 3 Columa 1 Columa 2Air (,CIAnt) a ster Air (,Cyral) W atee
4Cund) GC1,tal)

I
Dit is knewe that $r 9tt I 121. I 1% B 14 I i31. (1133

, taine Il easy). Pb fla Pe 744 At 211. ka 223, Ra 2.*e,
Ra 229. As 227. Ra 22A Th 2h Pa 731. Tm 421. Th.
net. Ca 244, Cs 2K and 9 en Ase are net pressat.. .... 9X1H SX10'45 D 18 te known that $r So, I 123, t 12e,4 4/9. el 138,1133,
tabes Il enty), Pb 210, Po 214 Ra 723. Ra 726, Ra 22a.
Ps 238. Tarnas. Ca 2ea, Cs 24 and Fee ass are nos

E UN Ie't'5st'Er"s' .Ti5't'thiIst iE,EE It'd' only). Pt 24 Ra 24 Ra 2A Ca 244, aras Cf us are
R **' C'*ttirariiMiamir.;,iKKinwruE * * ' " ' ' " "D .

22e ar e not present. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 3X104 IX104U it le known staat es ha-emitters and Sr 94 I 129. Pb
2Hi, As 227. As 2E e 230,Pu 241, and laa 248 are not /

D M Ee'EIs'i tta's"aWiE Er's"e'allW dEe"22E[
Ra 22. and Pu res are not seenent... ..... . . .......... 8xlp 1xtNe; D st en knows tast alphaematters and At 227 are act

D snit'th'se'1TNf,lEN30Ta"23EP3 EdW
23e. Pu 240, Pu 242. Fu IR Cm 748, CI 2ee and Cf 253,

are met presset SX1ede IX10-e
--

[ 4. If a misture of radionucaldes consista of
R uranium and its daughters tu ore dust prior
o to chemical separation of the urantum froen*''

the ore, the values spec 1 Sed below may beE used for uranium and its daughters throughg

k radium-228. Instead of those from paragraphe1.2.or3 above.
m

a. For purposes of Table I. Col.1-!X10-8
aCl/ad gross alpha activity; or 8X10-m act/

'S's al natural uranium: or 78 microgThms perc

cuble meter of air natural uranlunk
E b. 3%r purposes of Table II. col 1--4 x 10-m* act/mi grone a2phs activity; or 2X10-* pC1/
$ al natural uranium 1 or 8 micrograma pee

cubic meter of air naturat urantunL
3. For purposes of this eate, a radio-

nucilde may be considered aa not present in
a alzture if (a) the ratto of the concentra-
taon of that radionuclide in the snisture

u (Ca) to the concentration limit for that
$ redlonuc!!de spec 1 Sed in Thble II of Ap.
= pend 1x B ( AffCa) does not exosed he

(La. g ) and (b) the snaza of suche

r* ratios for all the radionuclides eonaldered na
not present in the mixture does not exceed
%

.ca ce<ts gg + igg + . . . . 5%)-,

,

.
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3 Aar alpha santttlag redlemmelles.

Aewsween C Araserts! *sevecursee g met listes above er mistiano et
Camlum.191m'. . ... .. 189h ertel Wrocuride , alpha emittore of makaews amen.
Camium.301 lee e peel ues ................. . .38....................

4 mertel u m.34 3 . ..... ............ .el Osmium-198 300 E Amy redlemustade staner than alpha................ ..
Antimony.133 300 PaM umlet -.----- IM "".................. maw mousmen, met listed -

A n tammeny. 3 34 ..... ... . ..... ... IS Palladium.leS ------ 300 shove e alstures of beta emit.A ntimon y. I SS ...... . .. .......... le Pheophorue.3s .=
' 200

le L, tese er unknown r ause... .I...... ...Ateente.73 . .... .. ..... . ........ . . 100 emunum.193
Anente.74 ........... . . ... IS Plausum.lete -. - - . - 180

- - - ~ ~ - -

g.......................A Flaunum lge ........ . ..... ... see Disen Pw purpeese of I sa.ses, urhese -............ ... . .

''*""""."8''r".*.**.*.*.*.**.***.*.*.*.**.*.* ** there le W e embeHeuf hoopes hi8"
le pistimuni le 3es.. .... . ... .. .. . .. .

et R haews amounte. the bedt for the esmbinatism*lewimm-1).1 so
Plutantume.S,ee .............. .. e 1 ;; ebeuld be destved as tenews. Desereine. for

.

meetum. lee .. . . ...... a*
r.ne.lu m.31 .............

mismuth.3te ... .... ......... 1 Potasesum.a _ _ _ _ _ _ _ 38 a each lesseps in the combinden. b mga',g .~~~-~~~~~. y Fransedynamen.les . ... - See e. hetween the quantity present in the, reaseoersuman les ...... . See * eembino6en and the bait otherwies, g
~~ ~ . .

~
, Prometalums. net . ..... . leCadatum.ils ...~. . . ~~... See . ham fu b "Pdne lestepe when metPromethium.les . . ..-- . se.

Conclum.es ....... . . ...... le la combinaties. He sum of each reeles for e5.

Radium ass .. ......... _- .el
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-

Rubidium e7 ......... . .- leCoeluun.134an . .... . . let Ruthenium.97.... ... . ~ SeeCoelumn.134 ........ .. . . . 1
Ruthenium.leS . . ... le

Coetum.1SS .. . . . . ... le Ruthestuma.las . le
g Coelum.las.. . .... .. ..... 30

Authemium.le$ .... .. 1
Cesium.3 37 ..... . .. . ... 39 Samarlues.181__ '30
Chiertne.88.. . .... . .. 30 Samarium.teS ... Se
Chlerlae.30 .. .......... ...... IS Scandiumn.48 ... SS..
Cluemelum 44 ... ... . . I. 808 Scandium.47 -._ . le
Catelt.Gein ... . ... 10 Scandium.48 ...... . - 18
Cohe34 80 .. . .... ... . 39 Seleatusa.75 . . ... Se
Ontalt.85 ..... . _ .. ... 1 salleen.33 . .. ... . See
Copper.46 .... . ... .. 300 aliver.105 ...... . . _ 19
Daupreet um.1e5 ...... ... .. le aliver.1tems ..... ... 1
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Erblum. l W ...... ........ ..... let Sod lum.34 ..... .... . .... le
Ertium l?I . ... ..... ... .... Ie8 stronuuan.as . .. .. le
Euruptum.lts 9.9 h..... . .. lee I *i strontiumn.as ..... ..... .. 1

I s, Eureplune.148 IS yr.............. 1 Strontium .00 ...... . . . G.1
$ llureptusr.lte ..... .... ..... 1 I stronuum.01........... le

e

g Europaum.108 ..... ............ le a: St ron ti um.93 ......... ...... le
I as. Pluerine.le ................ .. 3. 000 u. Sulphur.38 ............ les. # g Ondellutuan.l8S ................. le g Te ntalum.le3 ... ......... ... le%

Oeenlinium.188 . ... ..... .. 3e9 Techneuum.08 ......... ... 30
Oeilluns.78 . .. ... ..... ....... IG Technetlum.07m .... .... . Im
Osenienlumi.75 ........ . . let Technetium.p? .......... . les
Guld.198 ...... ......... .... let Technett um.99m ... ........... Se8
Oulet.300 .............. ........ 300 Technettum.00 ... .... .... . 30
Mafaelum.n et .... ..... . .. 30 Tell utt um.13Se . .... ............ le
30elantiun.180 ............. ..... 300 -I4tlurtum.137en ...... ... le
NTerigen-3 ............... .. 1. 000 Telluttum.837 .... ....... . . 100:

I Indluns.113ns ...... . ......... 100 Telluttum. laten ......... .... le
Indium. I I 4mm . ....... ...... .. le 'I411urt um 139 ... ......... ..... See*
Inelum.11 Sm ....... ........... 100 Teit urt um.13Im ...... ...... . 10

' Indaues IIS ..................... 30 Telluri um. 8 33 ..... ...... .... le
ledlue.138 ........... ... .... 1 Terblum-let le................
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. RULES and REGULATIONS
T*TLE 10, CHAPTER 1. CODE CF FEDERAL. REGULATIONS-ENER1Y

.

'f%
M j

UCENSES FOR RADIOGRAPHY AND RADIATION SAFETY

34 REQUIREMENTS FOR RADIOGRAPHIC OPERATIONS

~Q34.1 Purpose and scope. position for purposes of making a radio-8***
34.1 Purpose and scope.=

graphic exposure;M.2 Dennitions. This part presenbes requirements for
34.3 Applications for specific 11 censes. the issuance of licenses for the use Of " Sealed source" .means any by-

Subpart A-Specific Licensing Requirements sealed sources containing byproduct ma-
d to re ent as or

34.11 Issuance of specific ticenses for use of terial and radiation safety requirements escape of the byproduct material;
i

**a!*d sources in radiography. for persons using such sealed sources in (f) " Storage container" means a de-
[

Subpert B-Radiation Safety Requirements radiography. The provisions and require- y ce in whicit sealed sources are trans-
t EQUIPMENT CONTROt. ments of this part are in addition to, and

sMon kr, oder n@ ,, ported or stored.not m
| 34.21 umit on levels of radiation for radio-

ments of this chapter. In particular, the " (g)" Source changer" means a device} sraphic exposure devices and stor,
ese containers, provisions of Part 30 of this chapter designed and used for replacement of

34.22 Locking of radiographic enposure de- apply to applications and licenses subject sealed sources in radiographic exposure
vicos and storage containers. to this part. Nothing in this part shalla devices. including those also used for
d[aYao'n yItruments. apply to uses of byproduct material for* transporting and storage of sealed

34.28 Leak testing, repair, tagging, opening, medical diagnosis or therapy. e source, Permanent radiographic
s:

(h)u.modification and replacement of,

sealed sources @ 34.2 Definitions. : installaticr* means a shielded
(-)< '*"' " * * ' '34.26 Quarterir inventorr. As " o in this E*# -

(a) ," Radiography',' mears the exam 2-intended for radiography and in whi .h34.27 Utilization togs. - .

radiography is regularly performed.34.28 Inspection and maintenance of radio-
graphic exposure devices and stor.0 nation of the stru:ture of materials by g

~

age containers. nondestructive methods, utilizing sealed 34.3 Applications for specific 11-

34.29 Permanens radiographic installations. f sources of byproduct materials; censes.
PERSONAL RADIATION SAFETY RE.: (b) " Radiographer" means any indi- Applications for specific licenses for

QUIREMENTS FOR RADIOGRAPHERS vidual who performs or who, in atten-
** d * "'' * "".*Applica-Y"AND RADIOGRAPHERS' ASStSTANT dance at the site where the scaled source

j be filed on Form NRC-313R,34.31 Training. or sources are being used, personally tion for Byproduct Material License-Use34.32 Operating and emergency procedures.
supervises radiographic operations and "aof Scaled Sources in Radiography ,, .

. 34.33 Porscanal monitoring.

PRECAUTIONARY PROCEDURES IN R ADI. assunng compliance with the require. c Subpart A-Specific Licen' sing
ments of the Commission's regulations '.' Requirementsi OCRAPHIC OPERATIONS '

~
*" and the conditions of the license; @34.11 Issuance of specific licenses

34.43 Radiation surveys and survey records (c) " Radiographer's assistant" means for use of sealed : urces la radiog-'

H.44 Supervtsson of radiographers' assistants any individual who, under the personal raphy.
supervision of a radtographer, uses radio-

EXEMPTIONS An application for a rpecific licensegraphic exposure devices, sealed sources
f r use of sealed sources in radio;raphy .34.51 Appilcations for exemptions. or related handling, tools, or radiation s

will be approved if:APP *"dI* ^- survey instruments in radiography;
(a) The applicant satisfies the general

Secs. 81. tet, ta2. tn se Su (d) Radiographic exposure device,.
requirements specified in @30.33 of this

988. 048,963. 964, as amended: 42 UAC 2111. means any instrument containing a scaled
* 'PI",'2a01. 2232,2233. For the purposes of sec. 223, source fastened or contained therein, in

(b) The apph. cant will have an ade-as stat. sea, as amended. 42 UIC. 2:"3. which the sealed source or shielding
Il Stit(dk SOS (ch 3CS. 3L27. 3C8(bk ' quate program for training radiographers
sus (ek 3ct(ek R33(bk 34.33(ek and thereof may be moved, or otherwise

and radiographers' assistants and submits
M43(c) laesed undet sec.1810. os Stat. 980, changed, from a shielded to unshielded
as ==M 42 UaC. 2201(ok unlow to the Commission a schedule or de-
esberwtae acted.

s-

d
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scription of such program which sp:cifics
the:

(1) Initial training; ,

(2) Periodic training;
(3) On-the-job training;,
(4) Means to be used by the licensee

to determme the radiographer's knowl-
edge and understanding of and ability to

$ comply with Commission regulations
* and licensing requirements, and the oper-
6 sting and emergency procedures of the
I applicant; and -

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

(c) The applicant has established and
submits to the Commission satisfactory
written operating and emergency proce-
dures 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

2 applicant's operating and emergency
: procedures are followed by
; radiographers and radiographers'
w assistants: the inspection system shall
* include the performance of internal

inspections at intervals not to exceed
three months arid the retention of
records of suchinspections for two
years;

(e) The applicant submits a descrip-
tion of its over-all organizational struc-
ture pertaining to the radiography pro-
gram, including specified delegations of
authority and responsibility for operation
of the program; and

(f) The applicant who desires to con-
duct his own leak tests has established

Cadequate procedures to be followed in
; leak testing scaled sources, for possible
E leakage and contamination and submits

to the Commission a desenption of such
procedures meluding-

(1) Instrumentation to be used,
(2) Method of performing test, e g.,

points on equipment to be smeared and
method of takmg smear, and

(3) P-rtinent experience of the person
who will perform the test.

O
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PART 34 o LICENSES FOR RADIOGRAPHY AND RADIATION SAFETY"
'

Subpart B-Rr.diation Safety from a transferor that a test has been
Requirements made within the 6 months prior to the

-
i' EQUIPMENT CONTROL transfer, the sealed source shall not be

put into use until tested.~

] 34.21 Limits on levels of radiation (c) The leak test shall be capable of
for radiographic exposure devices and detectmg the presence of 0.005 micro-
storage containers. cune of removable contammation on the
Radiographic exposure devices measur- sealed source. An acceptable leak test for

ing less than four (4) inches from tne " sealed sources in the possession of a
sealed source storage position to any y,

extertor surface of the device shall have g g g

g no radiation level in excess of 50 milli- ,

- roentgens per hour at six (6) inches from ,

g any exterior surface of the device. Radio- g

. graphic exposure devices measunng a
" minimum of four (4) inches from the Records of leak test results shall be

sealed source storage position to any g g g
exterior surface of the device, and all g g
storage containers for sealed sources or 2 for six months after the next required

S
for radiographic exposure devices, shall leak test is performed or until the sealed
have no radiation level in excess of 200 7 g

Lmillitoentgens per hour at any exterior
surface, and ten (10) milliroentgens per 34.23 Storage precautions. (d) Any test conducted pursuant to

.

hour at one meter trom any extenor
surface. The radiation levels specified are Locked radiographic exposure devices which reveals the presence of 0.005
with the sealed soarce in the shielded and storage containers shall be physically

microcurie or more 'of removable radio-secured to present tampenng or removal(i.e" "of f") position. active material shall be considered evi-
by unauthonzed personnel. dence that the scaled source is leaking.

-

) 34.22 Locking of redlograpNc exposure j 34.24 Radiation survey instruments. The licensee shall immediately withdraw
devices, storage containers, and source

The licensee shall maintam suff. ient the equipment involved from use andic
changers.

(a) Each radiographic exposure device calibrated and operable radiatien survey shall cause it to be decontaminated and

shall have a lock or outer locked instruments to make physical radiation repaired or to be disposed of, in accor-

container designed to prevent surveys as required by this part and Part dance with Commission regulations. A

unauthorized or accidental removal of 20 of this chapter. report shall be filed, within 5 days of the
test, with the Director of Nuclear Mate-the sealed source from its shielded ~

position.The exposure device or its Each radiation survey instrument shall nal Safety and Safeguards, U.S. Nuclear
' ""' g be calibrated at intervals not to exceed 2, Regulatory Commission, Washington,er th d te t sur ill of Othree months and after each instrument a D.C. 20555, describing the equipment

S radiographer or a radiographer s
: assistant or as otherwtse may be Eservicmg and a record shall be mamtsined Iinvolved, the test results, and the correc-*

= authorized in i 34.41. In addition. during 'of the results of each instrument calibra.* tive action taken. A copy of such report
I radiographic operations the sealed tton and date thereof for two years after shall be sent to the Director of the
- source assembly shall be secured in the he date of calibration. appropnate Nuclear Regulatory Commis-

shielded position each time the source is sion's Inspection and Enforcement Re-

Each sealed s urce' storage
Instrumentation required by this sec- gional Office listed in Appendix D of Part

tion shall have a range such that two 20 of this chapter " Standards for Protec-
container and source changer shall have
a lock or outer locked container milliroentgens per hour through one tion Against Radiation."

designed to prevent unauthorized or roentgen per hour can be measured. f e) A scaled source which is not fas-
accidental removal of the sealed source tened to or contained in a radiographic
from its shielded position. Storage ] 34.25 Leak testing, repair, tagging, exposure device shall have permanently
containers and source changers shall be opening, modification and replace. attached to it a durable tag at least one
kept locked when containing sealed , ment of sealed sources. (1) inch square bearing the prescribed,

sources qxcept when under the direct a
: (a) The replacement of any sealed radiation caution symbol in conventional

surveillsnce of a radiographer or a
radiogr.pher's assistant. E scurce fastened to or contained in a colors, magenta or purple on a yellow

. gradiographic exposure device and leak background, and at least the instructions:

testing, repair, tagging, opening or any " Danger-Radioactive Material-Do Not
other modification of any sealed source H a n dle - No tify Civil Authorities if
shall be performed only by persons spe. ,found."
cifically authonzed by the Commission to

<^ do so.
(b) Each scaled source shall be t te d~j

fer lea < age at inte:vals not to excee 6
months. In the absence of a certtficate

34-3 August 1,1980
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PART 34 e LICENSES FOR RADIOGRAPHY AND RADIATION SAFETY-
w

s urce is exposed. The audible signal l 34.32 Operstmg and emergency pro-
34.26 Quarterly inventory. shall be actuated when an attempt is cedures.
Each licensee shall conduct a quarterly made to enter the mstal'!ation while the The licensee's operstmg and emer-

physical inventory to account for all source is exposed.

scaled sources received and possessed (c) The alarm system shall be tested gency procedures shall include instruc-

under his license. The records of the at mtervals not to exceed three months tions in at least the following:
r pri r to the first use thereafter of the ta) The handling and use of licensed

inventorits shall be maintained for two s urce in the installation. Records of the sealed sources and radiographic exposure
years from the date of the inventory for tests shall be kept for two years. devices to be employed such that no

. inspection by the Commission, and shall
PERSON AL R ADI ATION SAFETY person is itkely to be exposed to radiation

2 melude the quantities and kmds of by. doses in excess of the limits estabbshed in
product material, location of sealed REQUIRE 31ENTS FORI

E sources, and the date of the inventory, RADIOGRAPHERS AND Part 20 of this chapter " Standards for

RADIOGRAPHERS' ASSISTANTS Protection Against Radiation",
O 34.27 Utilization logs. (b) Slethods and occasions for con-

I ''"I" 9-
Each licensee shall maint an current O ductmg radiation surveys;

(a) The licensee shall not permit any 2 (c) Slethods for controlling access tologs, which shall be kept ava' . ale for two
years from the date of the recorded rdoga@ic anas;

ch d dua
event, for inspection by the Commtssion. (1) Has been mstructed in the subiects -

(d) Stethods and occasions for lockmg'

* and securing radiographic exposure de-at the address specified in the license, outlined in Appendix A of this part;
vices, storage containers and sealedshowing for each sealed source the fol- (2) Has received copies of and

lowing information- instruction in NRC regulations contained sources;

In this part and in the applicable te) Personnel monitoring and the use~

(a) A description (or make and model sections of Parts 19 and 20 of this of personnel monitonng equipment;
number) of the radiographte exposure chapter. NRC license (s) under which the (f) Transporting sealed sources to

$ device or storage container in which the radiographer will perform radiography. field locations, including packing of radi-
a e nsee s op aMgad

* scaled source is located; ographic exposure devices and storage
p ,g p ,

c ntamers m the vehicles, posting of(b) The identity of the radiographer Has demnsmted cogdence to
; to whom assigned; and vehicles and control of the sealed sourcesuse the hcensee's radiograpnic exposure-

(c) The plant or site where used and devices. sealed sources [ related durmg transportation;

dates of use. handling tools. and survey instruments: ist 51inimizing exposure of personsin
C and

9 J4.28 Inspection and maintenance of $ (41 Has demonstratad understanding }the event of an accident;
Ih) The procedure for notifyingradiographic exposure devices, storage $ of the instructions in this paragraph (a) :

containers, and source changers. C by successful completion of a wntten * proper persons in the event of an acci-
3(a) The licensee shall check for test and a field examination on the dent; and

obvious defects in radiographic : sub;ects covered. (i) Staintenance of records.
cxposure devices, storage containers. (b) The licensee shail not permit any -

and source changers pnor to use each individual to act as a radmgrapher s u) The inspection and mamtenance of
day he eq pment i u ed. assistant until such mdividual: j radiograpnic exposure devices and storage, (1) Has received c pies fand . containers.
program for inspection and mamtenance instruction in the 1.censee's operating g* of radiographic exposure devices. and emergency procedures; -

h storage containers. and source changers (2) Has demonstrated competence to $ (k) Steps that must be taken* at intervals not to exceed three months
5 or prior to the first use thereafter to use. under the personal supervision of .immediately by radiography perscnnei

me raamgrapher. the radmgraphic :in the event a pocket dosimeter is found; cssure proper functioning of components esp sure devices. sealed sources. to be off scale.
i important to safety. Records of these related handhng tools. and rad;atwn Linspections and mamtenance shall be sursey instruments that the assistant gkept for two years. will use; and g": an(d reportmg defects and1) The procedure (s) for _dentifying

i

' { 34.29 Permanent radiographic (3) Has demonstrated understandmg
inst 6ations/ of the mstructions in this paragraph (b) noncomphance, as requ. ired by Part M of

tal Permanent radiographic by successfully completmg a wntten or ; this chapter.

i tstallations having high radiaticn area oral test and a field esammation on the '-

sub ects covered. I 34.33 persennel monitoring.e3 trance ontrols of the types described i

m t la203fc)(2)(ii). ( )(iii). or (4) shall (c} Records of the abose traimng. (a) The licensee shall not permit any
tiso meet the followmg special includmg copies of wntten tests and individual to act as a radiographer or a
requirement.

.

dates of oral tests and field , radiographer's assistant unless. at all
(b) Each entrance that is used for esaminations. shall be maintained for =. times during radiographic operations.

personnel access to the high radiation three years % each such mdividual wears a direct
crea in a permanent radiographic j reading pocket dosimeter and either a

. film badge or a thermoluminescent
installation to which this section apphes

- dosimeter'TLD). Pocket dosimetersshall have both visible and audible shall ha,e a range from zero to at least
warnmg signals to warn of the presence 200 milbroentgens and snail be
of radiatmn The visib!e venal shall N recharged at the start of each shift. Eac,
actuated by radiation whenever the flim badge and TLD shall be assigned to

Amenaa 4: Ia :ssi
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and worn by caly cne individu 1. 3 34.44 Superv6eion of reolographers'

(b) Pocket dosim:t:rs shall bmd asetetanta.
and exposures rec:rded drily. Whenever a radiographer's assistant

(c) Pocket dosimeters shall be uses radiographic exposure devices.,

checked at periods not to exceed one uses sealed sources or related source,

year for correct response to radiation.. handling tools, or conducts radiation
) . Acceptable dosimeters shall read within surveys required by i 34.43(b) to(V plus or minus 30 percent of the true 2 determme that the sealed source has

: radiation exposure. 3 returned to the shielded position after
(d)If an individual's pocket dosimeter e an exposure. he shall be under thee

' is discharged beyond its range, his film ' personal supervision of a radiographer.
. badge or T1.D shall be immediately sent : The personal supervision shallinclude
Qor processmg. (a) the radiographer's personal presence

at the site where the sealed sources are
(e) Reporta receive'd from the f11m being used. (b) the ability of the

* badge or TLD processor shall be kept for radiographer to give immediate
3 laspection until the Commission assistance if required, and (c) the
e authorizes their disposal. Records of radiographer's watching the assistant's
* daily pocket dosimeter readings shall be performance of the operations referred
I kept for two years. to in this section.

PRECAUTIONARY PROCEDURES IN EXEMPTIONS -

RADIOGRAPHIC OPERATIONS @ 34.51 Applications for exemptions.
"

{ 34.41 Security. The Commission may, upon applica-
During each radiographic operation; tion by any licensee or upon its own

the radiographer or radiographer's assis.ginitiative, grant such exemptions from the
tant shall maintain a direct surveillance of requirements of the regulations in this

a the operation to protect against unau- part as it deternunes are authortzed by
3 thorized entry into a high radiation area, law and will not result in undue hazard to

life or property.g as defined in Part 20 of this chapter,
_

. except (a) where the high radiation area is
~

equipped with a control device or an APP'" dix ^
alatm system as described in 1. Fundamentals of Rad:atwn Sclety
Q20.203(c)(2) of this chapter, or (b) A.Charactenstics of gamma radiation.
where the high radiation area is locked to B. Units of radiation dose imrem) and

(m] protect against unauthorized or acci- 9"*"" ""'Y '

d ' m
dental entry. D. Levels of radiation frem licensed

matenal@ 34.42 Posting.
E. Methods of controllmg radifton dose:

Notwithstanding any provisions in 1. Workms time.
$20.204(c) of this chapter, areas in 2. Workms distances.

3. Shielding.which radiography is being performed.
shall be conspicuously posted as required 11. Radiation Detectwn Instrumentorion To

by @20.203(5) and (c)(!) of this chapter. k 8* U''d
.i A. Use of radianon survey instruments:

) 34.43 Reetation surveys. 1. Operation..

(a) At least one calibrated and 2. Cahbration.*

operable radiation survey instrument 3. Linutations. .

sha2 be available at the location of B. Survey techmques.

radiographic operations whenever C. Use of persennel momeonng equipment:
.

1. Film badges and thermolummescentradiographic operations are being
dosimeters (nas).I performed.

2. Pocket dosimeters.
3 (b) A survey with a radiation survey
e instrument shall be made after each ill. Radiographic Equipment To Be Used

radiographic exposure to determine that A. Remote handtmg equipment.*

I the sealed source has been returned to B. Radiographic esposure dences
Its shielded position. The entire C. Storese containers.
circumference of the radiographic g y, y,,,,,,,,, ,,g y,,,,,,,,, p,,,,,,,g
exposure device shall be surveyed. If the by the Radiogmphers
radiographic exposure device has a
source guide tube, the survey shall V. Case Histories of Radwsmphy Accidents
include the guide tube.

(c) A record of the survey required in NOTE.-The reporting and record
paragraph (b) shall be maintamed for feeping requirements contained in this
two years when the survey is the last

part have been approved by the Generalsurvey pnor to locking the radiographic h ecounting Office under B-180225
exposure device and ending direct

(m surveillance of the operation. ,j
K R0052),(R0335)'
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p ** ** *% UNITED STATESNUCLEAR REGULATORY COMMISSION STANDARDS FOR PROTECTION AGAINST RADIATION (PART 20h NOTICES, INSTRUCTIONS ANDs

% $*e Washington. D.C. 20556 REPORTS TO WORKER $; INSPECTIONS (PART 19h EMPLOYEE PROTECTION

E 1 The Nuclear Regulatory Commisseon (NRC) in its Rules and Regulations: Part 20 has estableshed standards
: TI ET DE V fo vo r e oieci on e.e nst rad at=n hasards from ed oectrve mater'd unde I' cease '' ed i v ihe aac:

3.,.

.
e aE Ems E E En E Part 19 has estabisshed certain provisicm for the cptens of workers engaged en NRC heensed actsvetes,*

,
Parts 30,40,50, and other parts conimensng prowessons related to employee protecton.

w POSTING REQUIREMENTS Copes of this notace must be posted un a suffceent number of pleons en'9
***** every estabhshment oshere actmties hcons d by the N3C are conducted. to permet omsdoyees to cheerve a

copy on the way to or from the., peace of empeoyrr6 ant.

YOUR EMPLOYER'S WHAT IS COVERED BY report st you receive nn eapowe tens inued thereur. der. or me terms end shan. where escrmnaren has SABOTAGE OF NUCLEAR
RESPONSIBILITY THESE NRC REGULATIONS m e cess et my apphcanae ama as of tre wnpioyw's neeau wim regard occuned. saue an over prmieng FACILITIES OR FUEL

see sorth en me reguastens or in the to ramosogican woramo constens en rewf to tw employee af re4*f a not
Vou empeoyer es required go 1 Lem.ts on esposu e to raeationr r N A Emy M =scense The besec hmets for en- whch the worker se engaged, may provided by other means of settlement.
t appe, men maC regute.ons and *"8'*8**C'"*****''" "posure to employees are set form request an mapection by neadmg a PROTECTION OF *G*mse any mevadual who mientenanyme conetens or ras unc heens. ***C'" *"8 ""**'iewd ms. ,,5,c,,on 20 toi. 20103. and notce or the eneged notatioa to the

,,,,,,o,,,,,,,,c. 2 ueasures so be ta=en eher ac- 20 tos or me Port 20 regutatens sporopriate United Staies Nuclea, INSPECTORS and wetuity destroys or causes
****'#*P***

3 Personnes"monetoring. su veys These Sections specify Nmns on Reptatory Comm<ss on Regional Of The amended Atomac Energy Act, phys cas damage, or atmmpts to do so2 Pom or omerwise mee avadabie
r

esposure to reestion and on- fice Ishown on map below1 T he request section 235. provedes cnmanal "8"'P'*d"C#"""***"'''**"so you a copy of tre NRC regu+
hone hcoaus. and operai.ng 8"8 '4*'D*** posure to concentranons of must set forth me specific grounds for penaites agamst any enevidual who *'*O*'*'d'D"'*"***""d*'"*C'

4 Caution sions. nabees. and safety ,,,,,c,,,,,,,,,,,,,,,. the nonce. end must be ssered by me kdis. corcitav assaults resists.op- *'**'*"C'**d"*'****"""*'p,oc a,,, ,n,c,, ,,,,, ,, ,,,,
*'''*C8*G"'D**"- 2 W you wort where personnel worter or me representative o' me poses. empedes, etimedaies or m- *9*'****#***'*"you aw eagaged .n. and empts.n

$ Esposore records and repons-,,,, p,,m,on, ,, ,ou monnorma is required pursuant workers Dunng espections. NRC Ierfwes wem any person who performs
3 Poet Notices of Ve anon :nvotwng 6 Opt.ons Im wekers mgardeng to Section 20 202, mapectors may confer provavely witn any inspectons ensch m are relamd to

rasceog.can worheo cond tens. "*C '"80*C'***- ta) your employer must pee you a workers. and any worter may bring to any achwty or facenty heensed by me
proposed irnoon.timi W civis F'8**"***"P'''C'*8*C''*'**', written repart at your reeauon the attenteon of me inspectors any past Commensor,. and (2) are carned out to
ponentes and ordera mas empeyen may engage m, ,,po,u,es upon me termane- or present conet.on whch he behoves satisty reauwernents under me AtomicO '' 'Dd* @*C"m*81*" *G8#U teon of your employment. If contributed to or caused any velation Energy Act at under any other Federeia Refreen from descnmmetory acts
aga. net empsoyees who provide employees who engage m these you request it, and at described aDove low covering the safety of hconsed
enformatson to NRC protected ecM**- (t4 your employer muss adWse factiehes or the safety of rad 40ecWwe

' " * * ** "
YOUR RESPONSIBILITY as a source of re.e m m"e eveat of m'*,"eeam"*"y d your esposure

*** mateness. The acts ducrW abme
a you ,eque, n u en empioyee beneves met esenm. ,e c,,m.na noi oniy ,, t e aga,nstAS A WORKER d.senmmaten. an

INSPECTIONS **''*""*****"''*08"*'**"O*9*8 **D*Ch** P''sona* who we eagaged
you shouad tamesunrue yoursof weth 'O R*'*'*8 **''''s in we " protected actevites'said in t,e performance of such inspecnon
those proesens of the NRC reguia- REPORTS ON YOUR Aa acaveses vader the hcense are out> empioyees may withm 30 days of the dunes. but also et taken against mspec-
1.ons. and the eperateg orocedur** RADtATION EXPOSURE 8**'"'"****'*"*'*""*"'''"*# ***""""*'"Y*CL'"****"8'**"'''" **a p*wmed on account or nuch

r dea #vwa M Depom mm. Empbyment dunes.which appe to me wort rou are en- HISTORYgaged in you snowed oneerve meer '*p'eeentative of workers who standards Adnunastration, wage and
p,0 n so, you,own p,otecton and 1 The NRC requiahans require mat beneves that there is a violation of the Hour Daneen. The Department of
p,osectionof yourcq> workers your employer give you a written Atomec Energy Act of 195a. the reguta- Labor shas conduct an inves90ation
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TITLE 25. RULES AND REGULATIONS
.

'G PART 1. DEPARTMENT OF ENVIRONMENTAL RESOURCES
Q' 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
_6 301 (73 P.S. 9 1301).

,

Source

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

. GENERAL PROVISIONS

I 233.1. Dermitions.

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

Industrial radiography using radiation-producing.(1) Cabinet radiography -

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 f 227.63 of this Title (relating to high radiation areas),
and which cabinet is so shielded that every location on the exterior meets conditions
for an unrestricted area.

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

Any individual who performs or who, in attendance at(3) Radiographer -

the site where radiation sources are being used, personally supervises industrial radiographic i

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, reisted handling tools, or survey
instruments-in industrial radiography.

(5) Radiographic exposure derice - 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 shicided -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 s 227.63 of this fitle (relating to high radiation areas).

'(7) Storage container A device in which sealed radioactive sources are-

transported or stored.

I 233.2. 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.

O
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SEALED SOURCE REQUIREMENTS

Q 233.11. Radiation level limits.

(a) Radiographic exposure devices measuring less than four inches from the scaled
source storage position to any exterior surface of the device shall have no radiation level $
in excess of 50 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 scaled 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.

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

Q 233.12. Radiation source locks.

(a) Each 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 radiographer or radiographer's assistant, or as may be otherwise
authorized pursuant to @ 233.51 of this Title (relating to security).

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

Q 233.13. Storage precautions.

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

Q 233.14. Repairs and testing. g
(a) The replacement of any ealed source fastened to or contained in a radiographic

exposure device and leak testing, repair, tagging, opening or any other modification of
any scaled source shall be performed only by persons specifically authorized to do so
by the Department, the U.S. 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 microcurie
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
point to the scaled source position or other approp-iate measuring point. Records of
leak test results shall be expressed in units of microcuries and maintained for inspection
by the Department.

(c) Any test conducted pursuant to subsection (b) of this section which reveals
the presence of 0.005 microcurie or more of removable radioactive material shall be
considered evidence that the scaled source is 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 e 225.22 of this Title (relating to
transfer of materials) and M y 227.81 - 227.85 of this Title (relating to waste disposal).
Within 15 days after obtaining results of the test evidencing 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 oi contained in a radiographic exposure
device shall have permanently attached to it a durable tag at least one inch square bearing

233.2
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the prescribed radiation caution symbol in ' conventional colors, purple on a yellow^
background, and at least the instructions: " Danger - Radioactive Material - Do'Not Handle

'

- Notify Civil Authorities if Found."
,

.. I 233.15. = Quarterly inventory.

Each licensee shall conduo a quarterly physical inventory to account for all radiation
sources received or possessed 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

8 233.21.- 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.

0 233.22. Shielded room radiography.

Shicided room radiography using radiation producing machines or equipment shall
- be exempt from other requirements of this Chapter. The following shall 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 dernonstrated an understanding of operating procedures
for the unit, and has demonstrated competence in its use.

(2) Each registrant shall supply appropriate personnel monitoring equipment
to, and shall reguire the use of such equipment by, every individual who operates, who
makes " set-ups, or who performs maintenance on a radiation-producing machine for

. O' shielded room radiography.

I ; 233.23. Other radiography.

Other radiography using radiation machines or equipment shall be exempt from Q
f 233.11 - 233.15 and Q 233.53 (c) 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 that the

radiation machine is "OFF" prior to each entry into the radiographic expo;ure 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

'l 233.31. 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 each instrument servicing and a record maintained of the latest
date of calibration.
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(c) Instrumentation required by this Chapter shall have a range such~ that two
milliroentgens per hour through one roentgen per hour can be measured.

6 233.32. Utilization logs.

Each licensee or registrant shall maintain current logs which shall be kept available g
for inspection by the Department, showing the following information for cai.n 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

Q 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:

(i) 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
(E) methods of controlling radiation dose, including working time,

working distance and shielding.
(ii) Radiation detection instrumentation to be used, including:

(A) use of radiation survey instruments, including operation,
calibration and limitations;

(B) survey techniques; and
(C) use of personnel monitoring equipment, including film badges,

pocket dosimeters and pocket chambers.
(iii) Radiographic equipment to be used, including:

(A) remote handling equipment;
(B) radiographie 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
for 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 asvi3 rant. 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 employed in his assignment.
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-6 233.42. Operating and emergency procedures.

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

(A) (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.

I 233.43. Personnel monitoring control.

(a) No licensee or registrant shall permit 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 reco'rded 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'

9 233.51. 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 Q 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.

5 233.52. Posting.

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

5 233.53. Radiation surveys and records.

(a). No radiographic operation shall be conducted unless calibrated and operable
radiation survey instrumentation as described in Q 233.31 of this Title (relating to radiation
surveys) is available and used at each 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.

(c) A physical radiation survey shall be made to determine that each sealed source

233.5



.

is in its shielded condition prior to sceuring the radiographic exposure device or storage
container as specified in s 223.12 of this Title (relating to locks).

(d) Records shall be kept of the surveys required by subsection (c) of this section
and maintained for inspection by the Department.
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COMMONWEALTH OF PENNSYLVANIA j
ER-BnP-04:Rev. 8/78 DEPARTMENT OF ENVIRONMENTAL RESOURCES '

NOT CE 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 employer is required to -

1. The Department of Environmental Resources regulations require that your
1. Apply these Department of Emironmental Resources regulations and any employer give you a wntten report it you receive an exposure in excess

conditions of his radioactive materials license to all work involving of any applicable limit as set forth in the regulations or the license. The
radiation sources. basic limits for exposure to employees are set forth in Chapter 227 of

the regulations. This chapter specifieslimits on exposure to radiation and
2. Post or otherwise make available to you a copy of the regulations, exposure to concentrations of radioactive material in air.

licenses, and operating procedures which :.pply to work you are engaged
in, and explain their provisions to you. 2. If you work where personnel monitoring is required pursuant to Chapter

227-
YOUR RESPONSIBILITY AS A WORKER *

You should familiarize yourself with these prosisions of the regulations (a) Your employer must give you a written report of your radiation
and operating procedures which apply to the work you are engaged in. You exposure upon the termination of your employment if you request,

chould obserse their provisions for your own protection and protection of it, and

I * '"'" d''''
(b) Your employer must advise you annually of your exposure if you.

''9"'5' II'
WHAT IS COVERED BY THESE REGULATIONS

. . . INSPECTIONS
1. I .. .imits on exposure to radiation and rad.ioactive materials .in restricted

and unrestricted areas; All activities involving radiation are subject to inspection by representises of
e erm an a ar men nvir mnental Resomces.' 2. \leasures to be taken after accidental exposure;

3. Personnel monitoring, surveys and equipment; INQUIRIES
1. Caution signs, labels, and safety interlock equipment; Inquiries dealing with matters outlined above can be sent to the Bureau of

5. Exposure records and reports; and Radiation Protection, Pennsylvania Department of Environmental Resources,
P. O. Box 2063,liarrisburg, Pennsylvania 17120. Telephone 717 787 3720.

6. Ilelated matters.

POSTING REQUIREMENT

Copics of this notice must be posted in a sufficient number of places in every establishment where
activities coscred by the regulations are conducted to permit employees working in or frequenting
any portion of a restricted area to observe a copy on the way to or from their place of employment.

O G' O-
- - - - - - - - - - - - - - - -- --
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| f, ** * U.S. NUCLE A] REGULATORY COMMISSION PACE OF PAGES

I MATERIALS LICENSEg

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

gi
| source, and special nuclear material designated below; to use such material for the purpose (s) and at the place (s) designated below; to
I deliver or transfer such material to persons authorized to receive it in accordance with the regulations of the applicable Part(s);and to
I 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 appbcable rules, regulations and orders of the Nuclear Regulatory g
Commission now or hereafter in effect and to any conditions specified below. yy

ljcensee

I h

$ Itbrth American Inspection, Inc. 3. License number 37-23370-01 h
i E

I f

d i

brch 31,1989
ur s tat on, Pennsylvania 18059 4. Expiration date

5 h
5. Docket or bg

Reference No. hq
i 6. Byproduct, source, and/or 7. Chemical and/or physical 8. Maximum amount that licensee k
N special nuclear material form may possess at any one time f
I under this license !

A. Cbbalt 60 A. Sealed sources A. Not to exceal 30 curies |j
(Technical Operations per source j;

btxlel A-424-18) !
B. Cobalt 60 B. Sealal sources (Gamnn B. bbt to exceal 50 curies (

Indust. ries bbdel A-4-A) pr source |,

C. Cobalt 60 ( C. Sealed sources (Gamna C. Not to exceal 100 curies j
Irdustries btxlel A-5-A) per murce 6

D. Cobalt 60 D. Sealed sources D. tbt to exceed 100 curies S

( (Technical Operations per murce f
I Ftxiel A-424-14 or Gamna f

f
. (bbalt 60

Industries T-8-T) |
E E. Sealal sources (Gamna E. tbt to exceed 100 curies (q

q Industries btxlel A-5-A) per source k

fi F. (bbalt 60 F. Sealed sources F. Bbt to exceed 100 curies
(Technical Operations per source 1

htriel A-424-13)
G. Cesium 137 G. Sealal sources (Gamnn G. tbt to exceal 125 milli-

'

i Irdustries bbdel VD(HP)) curies per murce
$ H. Cesium 137 H. Sealal sources (Gamna H. Not to exceed 225 milli- -

*
4 Industries bbdel VD(HP)) curies per murce

| I. Iridium 192 I. Sealal sources (Gamna I. tbt to exceed 100 curies
q Irriustries btxlel A-2-A, per murce

Technical Operations btxlel
(4 848, or Autanation Industries

| bbdel G-2/G-3) [
J. Iridium 192 J. Sealed sources J. tbt to exceed 100 curies {

l (Technical Operations per saurce g

i btxlel A-424-9, Gamnn y '

Industries btxiel T-3-T, R

or Autanation Itxiustries !
I

,
bbdel T-3) |g

h
' ~

{|
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| NRC Form 374A U.S. NUCLEAR CEGULATORY COMMISSION

PAGE OF PAGES
I'''Di lacenu nurnber k'

| 37-23370-01
I MATERIALS LICENSE

oocket or aerere' ce number in
SUPPLEMENTARY SHEET

| 6|

I

I 6. BfIroduct, murce, ancl/or 7. 01enical and/or physical 8. Maximum arount that licensd
I special nuclear naterial fonn imy possess at any one tinuf
| under this license p
I E
I K. Iridium 192 K. Scaled murces K. Not to exceal 100 curies N
f (Autcmation Industries per s3urce

| Mxlels N-2/N-3, Garma
g Inlustries Model B-8-A,

g
i or Tedinical Operations p
i Mxlel 866) N

| |
L. Iridium 192 L. Se qrt, souracs ,(Ganum L. N3t to excea3100 curles

astries b ul, g) j per murce gq

| M. Iridium 192 p.( aled murces (Gamng ,7 M. Not to excea3 200 curies
| N/ Industries Mx3el PL-2)^Y ,;,, per murce
i N. Iridium 192

h
. Sealed sources (GanunN H <, tbt to exceed 200 curies

Industries Mxlel TP or b'.persource |
I

h(.,| 9,,
- . Tedulical Operations Madol y

I kJ \_?,)C s
/A-58101-8) . y, ,,, g,

N.T > (~ / )-

I 9. Autharized use b Q' Tj () I

Ebr use in TechnN1 Operat o lel 741 exrns e ices fo industrial radiographA.
] | and in Technicay. Operations MOOS 771~ source chan3ers for stopage and replacanent of g

? ;- -dmurces. fn y 'm <
, .

i B. For use in Gamnn'' Industries Mxlel Gamnntron 50 exposure, devices for industrial
! ra31ography an3 ip.Gammi'Ihdustrice Madel C-8 source changerskor storage and
| replacenent of sourcps. ' yD y

.
. ' " *

*

| C. Ebr use in Gamna Irdostrios Model Gamnntron 100 expsure devi'ces for industrial p
i ra3iography and in Gamyn Industries Madel C-8 aource diange.rs for storage and
I replacanent of murces. - '

-

| D. For use in Tedinical Operations Mxlel 680 exposure devices for in3astrial E

g raliography an1 in Technical Operations M3 del 771 or Gamna Industries M3 del C-8
i murce diangers for storage an3 replacanent of murces.
1 E. Ebr use in Gamnn Industries Mxlel Gamnntron 200 exposure devices for industrial
I raliography and in Gamna Industries Mxlel C-8 source changers for storage and
f rq)lacanent of s3urces.

y F. Ebr use in Technical Operations Mxlel 676 exposure devices for inlustrial radiograph:
I and in Technical Operations Mxlel 771 source changers for storage and replacanent of
I sources.

| G. For use in Gamnu Industries Mxlel Tattle Tale exposure devices for industrial
g radiography. g

y H. For use in Gamnn Industries Mylel Master Minier 1 and 2 exposure devices for
i industrial ra3iography.
I
I
! >!
W F
1

8
| |

'

i s
i
4
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| License ember j
i 37-23370-01
i MATERIALS LICENSE
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1 SUPPLEMENTARY SHEET $
{ 1s

is
i >
I 13. continued

|s|
| C. Sealed murces authorized for a use other than rallography shall be tested y
I as radiography murces in accordance with Section 34.25 of 10 CFR 34. i
1 h
1 14. %e licensee is authorized to receive, possess, arri use sealed murces of !i

| Iridium 192 or Cobalt 60 where the ralioactivity exceeds the mximum arount of M

q radioactivity specifiel in Itan 8 of this license govided:
I

I A. Smh possession cbes not exceed the quantity per source specified in Itan 8 k

| by nore than 20% for Iridi o{ gl{$ gr Cobalt 60;

| B. Records of the lice that no nore t the naximun arount of f
'

I radioactivity per e specifiel in Iten 8 of* ., license e s ordered
fran the suppli transferor of the bypredtx:t ial; and

U C. % e levels of ation for radiographic exposure devfpes ani storage {g

g containers do ekqeed.ghosespecifiedin p 34.g,10 CFR 34.
i l.(/ V\ N /r /
I 15. Pursuant to Tit 19.10, Chapter' fe Code of Federal IVkytilations(brt 40, "Ibnestic
| Licensing of Sour,cp mteriab,"jtihe' licensee is puthorized to possess, use,

transfer, and impart up to 999,)dlagrans of ura$ium/containedw s shieldinga; g

q naterial in the Waliography expo'sure devices arrl source dian3qrs authorized
d'by this license.', ,- *h

'
-:* ',-

, ,

I U3 ' Vj . *
'

:,. .

|
i16. We licensee my t,ransport licensel naterial or deliver licensed mterial

; to a carrier for trapsport in acconiance wi.th the. govisions'of Tit 1.e 10, g
| Cbde of Federal Regulations, Part 71, " Packaging of Radioactive Material p

1 for Transport ani Transprtation.of Radioactive, Material Un3er Certain )
I (bnditions. " '/ - Rf s

I
17. Except as specifically gavided otherwise by this license, the licensee shall;

y possess and use licensed mterial described in Itans 6, 7, and 8 of this p
i license in accordance with statenents, representations, an1 pcocelures contained in N
I application dated Jaruary 31,1984; an1 letter dated Mardi 22, 1984. h e Nuclear

| Regulatory Chnmission's regulations shall cpvern the licensee's statements in
y applications or letters, mless the statenents are nore restrictive than the

I regulations.
! ki
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..d . August 9, 1983

AGREEMElli STATES
.

Became an
Agreement State
On-

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

Q 7/1/63 Arkansas 501-661-2301

Mr. Frank Wilson, Director .

Div. of Enviro 6. 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
Sacramente, California 95814

2/1/68 Colorado 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 Eanc lith Avenue
Denver, Coloraoo 80220p

- - - _ . . . . _ - - - . - . . . - , - . _ . - - - . . - - , ._. . . .
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7/1/64 Florida 904-487-1003

Lyle E. Jerrett, Ph.D., Director
Office of Radiation Control
Oept. of Health & Rehabilitative

Service
1323 Winewood Blvd.
Tallahassee, Florida 32301

12/15/69 Georoia 404-894-5795

Bobby G. Rutledge, Director
Radiological Health Section
Department of Human Resources
47 Trinity Avenue
Atlanta, Georgia 30334

10/1/68 Idaho 208-334-4107

Mr. Robert Funderburg, Supervisor
Radiation Control Section
Idaho Department of Health

and Welfare gStatehouse
Boise, Idaho 83720

1/1/65 Kansas 913-862-9360 Ext. 284

Mr. Gerald W. Allen, Director
Bureau of Radiation Control
Division of Environment
Dept. of Health & Environment
Building 740, Forbes Field
Topeka, Kansas 66620

3/26/62 Kentucky 502-564-3700

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

5/1/67 Louisiana 504-925-4518
FTS-687-0598

Mr. William H. Spell, Administrator
Nuclear Energy Division h
Office of Environmental Affairs
P. O. Box 14690
Satan Rouge, Louisiana 7C898
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10/15/62 New York 518-474-2178

Mr. Jay Dunkleberger, Director
Bureau of Nuclear Operation
New York State Energy Office
Agency Building 2
2 Rockefeller Plaza'

Albanj, New York 12223

8/1/64 North Carolina 919-733-4283

Mr. Dayne H. Brown, Chief'

Radiation Protection Section
Division of Facility Service
Box 12200
Raleigh, North Carolina 27605

9/1/69 North Dakota 701-224-2374

Mr. Dana Mount, Director
Div. of. Environmental Engineering

Pg Radiological Health Program
V State Department of Health,

1200 Missouri Avenue
Bismarck, North Dakota 58501-

7/1/65 Oregon 503-229-5797
.

Mr. Ray Paris, Manager-

Radiation Control Section
Oept. of Human Resources
1400 South West Fifth Avenue -

.

Portland, Oregon 97201

| 1/1/80 Rhode Island 401-277-2438

Mr. James E. Hickey, Chief
Div. of Occupational Health

and Radiation Control
Rhode Island Dept. of Health
Cannon Building

,

75 Davis Street
Providence, Rhode Island 02908

9/15/69 South Carolina 803-758-5548

f Mr. Heyward Shealy, Chief'

Bureau of Radiological Health,d s
7 State Department of Health and

Environmental Control
J. Marian Sims Building

,

2600 Bull Street,

Columbia, South Carolina 29201

. . . - - . - . . - _ - _ . - . . - . . .__ - -. - - . _ . . - - . -
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1/1/71 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 Mississioni 601-354-6657/6670

Mr. Eddie S. Fuente, Director
Division of Radiological Health
State Board of Health
Felix J. Underwood Building
2423 North State Street
P. O. Box 1700
Jackson, Mississippi 39205

10/1/66 '4ebraska 402-471-2168

Mr. Julius E. Haes, Jr.

Division of Radiological Health
State Department of Health 3
301 Centennial Mall South W
P. O. Box 95007-

Lincoln, Nebraska 68509

7/1/72 Nevada 702-885-4750-

Mr. John Vaden, Supervisor
Radiological Health
Consumer Health Protection Services
Room 103 Kinkead Bldg., Capitol Complex
Carson City, Nevada 89710

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

Ms. Diane Tefft, Program Manager
Radiological Health Program
Bureau of Environmental Health
Division of Health Services
Health & Welfare Bldg., Hazen Drive
Concord, New Hampshire 03301

5/1/74 New Mexico 505-984-0020

Mr. Benito Garcia, Acting Chief
Radiation Protection Bureau
Environmental Improvement Div. h
P. 0. Box 968
Santa Fe, New Mexico 87504-0968
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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 37219

3/1/63 Texas 512-835-7000

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 Washinoton 206-753-3459

Amended Mrs. Nancy Kirner, Supervisor
2/19/82 Radioactive Materials

Department of Social and Health Services
Mail Stop LO-11 -

]- '
Airdustrial Park
Olympia, Washington 98504

|

.

U

-
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NORTH AMERICAN INSPECTION, INC.
'"* """ .mit " P.O. BOX 88

f') %gfh LAURYS STATION, PA. 18059
\/ Rev. 0 (1-84)

RADIOGRAPHY OPERATING AND EMERGENCY PROCEDURES
ATION <

"4.0"
4.0 RADIOGRAPHY OPERATING PROCEDURES

4.1 Personnel Monitoring:

a. BADGE - Each employee at a job site must wear a current
TLD or film badge. Badges will be worn until a repla-
cement is received.

b. 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 anyt.ime throughout
the shift. (See Form RS-4-1)

k LOCATION WORN - Badges and dosimeters may be worn atc.
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.

d. DISCHARGE OF POCKET DOSIMETER - Should the pocket
dosimeter be found discharged at anytime when in
the vicinity of radioactive 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 radiographice.
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

j | 1. Utilization Log Entry - The radiographer must

PROCEDURE No. ISSUE DATE REV. DATE
RSO-4 1-84 -0- -

PROCEDURE TYPE TEST METilOD

Radiation Safety Radiography
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4.2 Check Out Of Equipment: (continued) i

enter the following information in the Utili-
zation Log:

a. DATE CHECKED OUT

b. RADIOGRAPHER

c. CAMERA IDENTIFICATION BY MANUFACTURER,
MODEL NUMBER AND SERIAL NUMBER

d. RADIOISOTOPE, ACTIVITY, MANUFACTURER,i

| MODEL NUMBER AND SERIAL NUMBER OF SOURCE

e. PLANT LOCATION OF RADIOGRAPHY SITE OR
DESTINATION (LOCATION OF JOB SITE)

(See Form RS-4-2)

{ 2. Decay Curve - The radiographer should check the
following information usually provided on the
decay curve:

,

|
|

a. ACTIVITY OF SOURCE ON GIVEN DATE l

b. SERIAL NUMBER OF SOURCE

c. DATE OF LEAK TEST (IF THE SOURCE IS APPROACH-
ING SIX (6) MONTHS SINCE IT WAS LEAK TESTED,
THEN THE RADIATION SAFETY OFFICER (RSO)
SHOULD BE NOTIFIED.)

1. DECAY CURVE CONTAINED IN CAMERA LOG BOOK.

3. Camera And Device Inspection - The radiographer
must perform the following inspection daily
prior to commencing operations: (See Form RS-4-3)

a. LOCK OPERATES PROPERLY AND KEYS AVAILABLE

b. PIG-TAIL CONNECTOR NOT WORN OR BENT

c. PROTECTIVE PIG-TAIL SAFETY PLUG AND LOCK
BOX CAP AVAILABLE

d. CAUTION - RADIOACTIVE MATERIAL LABEL AND
SYMBOL LEGIBLE

e. VERIFY SOURCE AND CAMERA IDENTIFICATION

.
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4.2 Check Ou'. Of Equipment: (continued)

f. 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 DEVICEg.
OPERATES PROPERLY

h. 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

I SOURCE TUBE IS FREE OF KINKS AND CRIMPSa.
AND THE DISCONNECT COUPLING OPERATES PROPERLY

b. SOURCE TUBE END OR COLLIMATOR ATTACHES
EASILY TO SOURCE TUBE AND IS NOT CLOGGED

2. 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 OR CRIMPED

DRIVE CABLE CONDUIT IS FLEXIBLE, NOT CRIMPEDc.
AND CONNECTS EASILY TO CAMERA

d. CONTROL ASSEMBLY IS NOT LOSE OR WORN AND
WILL DRIVE THQ CABLE WITHOUT SLIPPING

TECH OPS 616 - CHECK VACUUM WITH CONTROLe.
VALVE OFF; AND CHECK VACUUM WITH CAMERA
LOCKED

9
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4.2 Check Out Of Equipment: (continued)

C. Survey Meters (See Appendix 4-1)

1. 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.

2. 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).

3. Malfunction - 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).

D. Caution Signs And Warning Rope

1. CAUTION - RADIATION AREA (See Example 4-1)

2. CAUTION - HIGH RADIATION AREA (See Example 4-2)

3. CAUTION - RADIOACTIVE MATERIAL (See Example 4-3)

4. YELLOW WARNING ROPE OR TAPE

E. Miscellaneous (Some items may not be required)

1. Film

2. Developing Chemicals

3. Penetrameters

4. Lead Numbers and/or Letters

F. Documents And Forms

1. Operating and Emergency Procedures

2. U.S.N.R.C. Rules and Regulations - Parts 19,
20, and 34 (Spe 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)

G. Equipment Required For 120 Curies To 240 Curies Of
Iridium 192

1. Crank-Out Devices - Minimum forty (40) foot
crank-outs and approximate 6 HVL collimators
or thicker (approximate one (1) inch wall

|| thickness of tungsten)

2. Pipeline Devices - Minimum fifteen (15) foot
control assemblies.

3. 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.

NOTE: 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

l. 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.

il

>

- - . _ - - . _ . - - _ _ _ , . , _ . _ . _ _ , . - . , _ _ _ _ . _ _ . _ _ _ _ , _ _ . _ _ _ _ _ _ _ ,_ , _ _ , _ _ _ _ , __ . _ _ _ . _ _ _ , _ _ _ _ _ _ . . . . _ _ . , _ _ _
.
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4.3 Transpor ta tion : (continued)

2. 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)

B. Radiation Survey

1. Survey the outside of the vehicle to be certain
that radiation levels do "not" exceed 2 MR/HR
at any exterior surface.

2. Survey the cab of the truck, or driver and
passenger positions in the vehicle and attempt
to store the camera to achieve 2 MR/IIR or less.
(See Form RS-4-4 - line 16, l.A & B)

|
C. 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.

D. Survey Meter - Keep at least one (1) survey r.eter
with you in the cab or front seat.

E. Accidents - If you are involved in a traffic accident
and you are able, survey the camera. If the radia-
tion levels in the vicinity of the camera are higher
than normal or if it is likely the camera is damaged:

1. DO NOT ALLOW ANYONE IN TIIE AREA EXCEPT TO RESCUE
AN INDIVIDUAL.

2. INFORM Tile POLICE TIIAT Ti!E VEi!ICLE MUST NOT BE
MOVED.

3. NOTIFY IMMEDI ATELY Tile RADIATION SAFETY OFFICER
(RSO) WilO WILL NOTIFY Tile APPROPRI ATE RADIATION
REGULATORY AUTIIORITIES. (See Form RS-4-5)

e
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4.4 Establishing Radiography Control Areas:

A. Define general area in which radiographic shots are
to be taken.

B. Estimate the maximum exposure time that should occur
| in any one (1) hour.
I

( C. Using the above estimated exposure time in any one (1)
I hour, the activity of the source and type of camera,'

f
read the estimated distance from the Restricted Area
Table. (See Table 4-A or 4-D)

D. Using the above distance or knowledge of a similar
prior setup, establish, if possible, a yellow
warning rope or tape barricade and post along
this barricade Caution - Radiation Area signs.

E. If not possible to establish barricades at this
distance, establish all barricades possible and,
at such points where you cannot see people entering
this area.

F. If you have not been able to establish a continuous
barricade above around the restricted area, then
read from the Radiation Area Table (See Table 4-B
or 4-E) the estimated distance and post caution -
Radiation Area signs at this distance. Establish
all barricades possible at approximately this dist-
ance from the source.

G. If you have not been able to establish a continuous
barricade above, then read from the High Radiation
Area Table (See Table 4-C or 4-F) the estimated
distance and post Caution - High Radiation Area
signs at this distance. Establish all barricades
possible at this distance from the source.

H. During the exposures you should adjust any barricades
and posted signs. EXCEPT DO NOT CHECK THE HIGH
RADIATION' AREA SIGNS OR BARRICADE.

I. Note: Whenever it is possible to establish a
continuous barricade around a radiographic site
which is appropriately posted, no additional signs
or barricades will be established within that|| perimeter.

J. Direct Surveillance - Radiographers must maintain
direct surveillance over the radiographic area at

_ _______ - _ _ _ _
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4.4 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 promptly, 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.

K. 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.

L. 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.

4.5 Making An Exposure:

A. Authorized Operators - Only a radiographer or assistant
radiographer under the personal supervision of a
radiographer may operate the controls.

B. Establish radiography control areas as above.

C. Crank-Out Device

1. 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.limator
in desired location, and whenever possible direct
open beam down and away from possible occupied
areas. Locate the camera such that source tube
is in an approximate straight line without
kinks. Place film.

3. 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.

4. 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: (continued)

4. and continue to hold the crank back.

5. Stretch control cable away from camera in as ,

straight a line as possible continuing to hold
crank back.

6. Crank source out as smoothly and rapidly as
possible, but do not hit end of source tube hard.

; D. Pipeline Device (Less Than 120 Curies) - Hand Operated -

1. SURVEY CAMERA NEAR TOP. NOTE READING FOR COMPAR-
ISON AT END OF EXPOSURE.

2. REMOVE DUST CAP AND SCREW ON KNURLED KNOB.

3. POSITION CAMERA AND FILM.

4. UNLOCK CAMERA.

5. STRETCll AS FAR AS POSSIBLE MAINTAINING THE
GREATEST DISTANCE BETWEEN THE TORSO OF THE i

'

BODY AND THE SOURCE. ROTATE THE KNURLED KNOB
180 DEGREES EXPOSING THE SOURCE AND REVEALING
THE RED INDICATOR PIN. ;

|

6. MOVE AS FAR AWAY AS EXPOSURE TIME PERMITS AND |

WHERE YOU CAN MAINTAIN DIRECT SURVEILLANCE.
1

E. Pipeline Device (Greater Than 120 Curies) - Crank
l

Operated -

1. SURVEY CAMERA NEAR TOP. NOTE READING FOR COMPAR-
ISON AT END OF EXPOSURE.

2. REMOVE CAP AND ATTACH REMOTE CONTROL.

! 3. POSITION FILM AND CAMERA.

4. UNLOCK THE CAMERA.
1

5. OPERATE CONTROL TO TURN SOURCE WHEEL 180 DEGRSES
EXPOSING Tile SOURCE AND OBSERVE THE SOURCE
POSITION INDICATOR.

6. MOVE AS FAR AWAY AS EXPOSURE TIME PERMITS AND
WHERE YOU CAN MAINTAIN DIRECT SURVEILLANCE.

|
i

. _ _ -
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:

! 4.5 Making An Exposure: (continued)

F. Vacuum Operated Self-Contained Camera -

1. SURVEY CAMERA NEAR TOP. NOTE READING FOR COMPAR-
ISON AT END OF EXPOSURE.

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 FILM.

2. POSITION CONTROL AS FAR AS POSSIBLE FROM THE
X-RAY TUBE AND OUT OF Tile DIRECT BEAM.

3. ACTIVATE THE TUBE FROM THE CONTROL PANEL FOR
THE DESIRED TIME AND OBSERVE Tile INDICATOR LAMP.

El 4. WIIEN EXPOSURE IS TERMINATED OBSERVE TIIAT TIIE
X-RAY INDICATOR LAMP IS OUT AND APPROACH Tile
X-RAY TUBE WITII AN OPERABLE SURVEY METER. SURVEY

Tile CLOSEST ACCESSIBLE POINT TO T!!E TUBE IIEAD.

_ _. - - -
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4.6 X-Ray Machine Exposures: (continued)

4. IF Tile SURVEY DOES NOT READ OVER BACKGROUND,
THE X-RAY . TUBE MAY BE HANDLED AND MOVED.

D. Crawler Operation -

1. SET X-RAY UNIT EXPOSURE CONTROLS AND SET CRAWLER
INTO MOTION.

2. WALK ALONG Ti!E PIPE WITil A SURVEY METER TO
FOLLOW TIIE CRAWLER AND REMAIN OUT OF THE X-RAY
BEAM TO Tile GREATEST EXTENT POSSIBLE.

3. MAINTAIN A RESTRICTED AREA IN THE VICINITY OF
TIIE CRAWLER BY IIAVING PERSONNEL CARRYING
CAUTION-RADIATION AREA SIGNS PRECEDS AND
FOLLOW THE CRAWLER AT A SAFE DISTANCE WHILE
MAINTAINING SURVEILLANCE OF Tile AREA.

{ 4. WIIEN THE CRAWLER EXITS THE PIPE, SURVEY THE
CLOSEST ACCESSIBLE POINT TO THE TUBE HEAD,
AND TURN OFF EXPOSURE CONTROLS. IF Tile SURVEY
METER DOES NOT READ OVER BACKGROUND, THE CRAWLER
AND/OR X-RAY 8BE MAY BE IIANDLED AND MOVED.

4.7 Master Minder and Tatele-Tale Operations:

A. Master Minder

1. PLACE ON PIPE SO TIIAT DIRECT BEAM WILL BE AWAY
FROM YOU AND Tile BEAM PORT IS AGAINST TIIE PIPE.

2. UNLOCK SOURCE AND PULL IT OUT TO FULLEST EXTENT.

3. IF TIME PERMITS MOVE AWAY FROM UNIT.

4. AT END OF EXPOSURE APPROACil TIIE UNIT, REMAINING
OUT OF Ti!E DIRECT BEAM, PUSil IN Tile SOURCE ROD
AND LOCK IT.

B. Tattle-Tale

1. ATTACil Tile UNIT TO Tile CRAWLER SECURELY.

2. IMMEDIATHLY BEFORE Tile CRAWL,ER ENTERS Tile PIPE,
WilILE REMAINING OUT OF Tile DIRECT BEAM, UNLOCK
Tile SOURCE ItOD , PULL IT OUT TO ITS FULLEST EXTENT
AND RELOCK IT IN Tile EXPOSED POSITION.

_

__.__,_._---_-c-_- . , , , , , , , _ _ . , . , ,
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4.7 Master Minder and Tattle-Tale Operations: (continued)

3. IMMEDIATELY AFTER THE CRAWLER EMERGES FROM THE
PIPE, WilILE REMAINING OUT OF THE DIRECT BEAM,
UNLOCK THE SOURCE ROD, PUSH IT IN AND RELOCK IT.

C. Surveys

1. AFTER EACII EXPOSURE MEASURE Tile RADI ATION LEVEL
AT THE BEAM PORT TO MAKE SURE THAT IT HAS RE-
TURNED TO ITS ORIGINAL LEVEL, INDICATING THAT
Tile SOURCE IS PROPERLY SHIELDED.

2. RECORD Tile LAST RADIATION LEVEL MEASURED ABOVE
PRIOR TO STORING Tile DEVICE AND LEAVING IT
UNATTENDED.

4.8 During An Exposurc:

A. 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.

B. 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.

4.9 At End Of Exposure:

A. Crank-Out 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 f rom the lock box side with
a survey meter. Staying behind the camera,

9 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.
If 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 nearby 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 -

{
l. Without Remote Control - Approach the camera

with a survey meter in the hand that you will
not be usi.79 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.

2. With Remote Control - Operate the control to
rotate the source wheel 180 degrees shiciding
the source, and observe that the source position
indicator shows that the source is properly
shielded.

3. Vacuum Operated - Turn control valve to the "OFF" |

position and approach the camera with a survey j
'

meter.

4. Immediately survey the camera at the same spot
prior to the exposure. If you get the same 4

I
reading, lock the camera. If you cannot immedi-
atnly obtain the original reading by rotating f
11e know a few degrees then follow the emergency !

procedure below.

e
i
1

-

--- - , -
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4.9 At End Of Exposure: (continued)

C. If 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.

4.10 On-Site Records:

A. Dosimeter Readings - Enter readings at beginning of
shift and end of shift.

B. Radiation Surveys

1. DAILY AT BEGINNING OF EACH SHIFT.

2. EACH TIME OPERATIONS COMMENCE IN A NEW LOCATION.gg
3. EACH TIME THERE IS A MAJOR CHANGE IN AN EXISTING

RADIATION AREA PERIMETER.

C. 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)

4.11 Check-In Equipment:

A. Radiography Camera

1. 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.

c. RADIOGRAPHER.

2. CAMERA MAINTENANCE - INFORM RADIATION SAFETY4 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)

4.12 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

g meter the surface.

2. 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 iT BE RETURNED TO ITS NORMAL

SHIELDED POSITION AS SPECIFIED IN THE OPERATING PROCE-
|
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4.13 Emergency Procedures: (continued)

DURES, CLEAR Tile DEFINED RESTRICTED AREA, ESTABLISII

BARRICADES AT 2 MR/IIR, MAINTAIN DIRECT SURVEILLANCE

AND NOTIFY:

a. ROBERT KEITII ~ SilUMWAY . . . . . . . . . . . . . . 215-262-1100
(24 HOURS)

_

b. RADIATION SAFETY OFFICER.......... 215-262-llli
R.S.O. (NIGHTS, WEEKENDS,

OR AND HOLIDAYS)

c. ASST. RADIATION SAFETY OFFICER... 215-262-llli
(NIGHTS, WEEKENDS,
AND HOLIDAYS)OR

d. NUCLEAR REGULATORY COMMISSION.... 215-338-5000
| u.S.N.R.c. (24 HOURS)

.

O

_ _ _ _ _ _ _ _ _
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4,14 INSTRUCTION FOR USE OF:

RESTRICTED AREA, RADIATION AREA

AND HIGH RADIATION AREA TABLES.

1. 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.

2. 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

g 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.

3. 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.

4. To use the tables, select the desired Restricted Area,
Radiation Area, or High Radiation Area Table for the proper
isotope being used.

5. 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.

6. 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:

6. for an 80 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 j

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) .

7. 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) .

8. ALWAYS perform a physical radiation survey with a survey
meter to determine if the estimates provided by the tables
are adequate.

4
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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.

p GMf;-

.

;

ep/hr. I 2.o 2.2 2,+ 2.1 3.0 3. 4- 4.o +.8 6.c A.o 12.0 24.0 120'

Min /hr. # Go 55 50 46_ 40 35 3a _26 2e 15 20 5 1

1 54 52 5D 47 44 41 38 35 31 27 22 16 7

5 121 116 111 Ins 49 61 R6 79 76 61 Sn 15 16

10 172 164 157 149 140 131 121 111 94 a6 70 50 ) 22 y
15 210 201 192 182 172 161 149 146 121 Ins RT 61 | 27 r

243 233 222 216 198 .136 172 157 14n 124 994- 70 31 5 2j! 20
25 272 260 243 235 222 207 192 175 157 11r. 111 7R 35 @ >
30 | 237 | 295 '| 272 253 243 227 210 195 172 149 13I 96 38 -< 2,.

35 l 121 3:9 ! 294 279 262 245 227 207 J86 161 } }) ' 33 41 "e' :
, ''

~

344 329 114 297 280 252 , 241 222 199 172 140 99 44 d $. E40
45 364 349 113 116 297- 279 25a ~215 210 1R2 149 105 47 > >O >

50 394 36A 351 333 314 23 3 272 249 222 192 157 111 50 $ d' ="

@@ E55 409 3F6 36 8 149 129 308 285 260 233 201 164 116 53 Ag
:s 60 4f1 403 ; 384 364 J44 321 297 272 243 210 172 121 54 C *X 'O

O 65- 439 419 | 400 379 35R 314 '316 2S3 251 219 179 126 $7 b om m
70 454 ' 435 j 415 394 371 349 321 293 262 227 166 131 59 ?*O'*

,

'

75 470 450 429 497 304 359 333 304 272 235 192 136 61 g
80 486 465 443 421 397 371 344 314 260 243 19R 140 63 m 2

85 501 479 457 414 409 392 354 323 239 _25n 204 145__ 65 _ $ '

__ _ *__

90__ 515 l' 493 470 446 421 394 364 333 2S7 258 210 149 67 =e

95 L 529 ' 506 481 #59 412 404 374 342 304 265 216 153 68 8
'

100 54 3 520 496 479 443 415 384 351 314 272 222 157 70

-145 55f- 533 500 431 454 425 384 3f.3 J21 27s 227 161 72
110 570 545 529 493 465 415 4c3 368 319 244 233 164 74 % T

115 583 559 532 50 1_4 7c- 445 412 376 336 231 238 168 75 k$
* *

12n 535 57e 541 515 4sc 454 421 3st 3t4 297 243 172 77

0;

i:4

1

$
_

- - - - - - - - -- -- - -- - - - -
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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.

A4
'

a

mMw. | 5.o 5.5 6.0 6,7 7.5 s.6 la 12 15 20 30 65 See_
_

Mm/hr . li 60 55 __ 50 45 40 35 30 25 2e 15 to S 1

1 .34 31 31 30 2a 26 24 22 20 17 14 lu 4"

5 77 74 70 67 63 59 54 50 44 39 31 22 10 y
10 109 104 99 94 A9 83 77 70 63 54 44 33 14 g
15 133 127 121 115 109 102 94 R6 77 67 54 34 17 y 2

20 154 147 140 133 125 117 109 99 89 77 63 44 20 @ >
25 172 1 64 157 149 140 131 121 111 97 a6 70 50 22 -< 2

"
30 ; ISS , 190 ; 172 363 154 144 133 121 109 94 77 54 24 $

166 155 144 131 117 102 83 59 26 J $' E35 203 195 | 186 176 i"

40 217 209 198 188 177 e 166 154 140 125 g 109 89 63 28 g y? g
45 230 221 210 200 193 | 176 162 149 133 i 115 94 67 30 r- --

# 50 243 233 222 210 198 186 172 157 140 1 121 99 70 31 O$ EA

55 255 244 233 221 206 135 180 164 147 L 127 104 74 33 # 'X m
'

'
y 60 266 255 243 230 217 203 1R9 172 154 133 109 77 34 tn um m

O 65 277 265 253 240 226 212 196 179 16G li9 113 RO 36 O* #*
.

70 287 275 263 249 234 220 1 203 186 166 144 117 83 37 {;g

I 75 297 2 85 272 258 243 227 210 192 172 149 121 86 38 m =

f 80 307 294 280 266 251 235 217 198 177 154 125 89 40 $
'

*
85 317 303 289 274 259 241 224 204 183 158 129 91 41 O

90 ; 324 ' 31L ' 5 7 261- 166 149 230 210 166 165 133 ' 9+ 43 5
~

95 | 335 321 306 290 273 256 237 216 103 167 137 97 43

344 329 314 297 290 262 243 222 199 172 140 j '99 447

|352
x y100

3F7 321 T4 287 269 ?49 ~?27 2D3 176 144 102 45 gy,

165
| 110 360 345 329 312 294 275 255 233 20s las 147 104 47 m.

j
1 115 36R 353 136 319 303 291 260 238 2.11 1A4 150 106 4R o y

120 37 6 360 S M- 3M 3s7 287 26 6 243 217 las 254 109 49 o
_

Y

2
o

a

_ __
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HIGH RADIATION AREA

::=ber of feet from unshielded Iridium 192 source for 100 MR in any one (1) hour as a function of
total exposure time in one (1) hour and activity of Iridium.

'

~

a

X hr. f_LW_',.l_DO_LjZ3 13$_ )_50_ { 118 _
, jbo _. 240.__ 300 _ 90D 600 "1300 '6090W3- '

30 25' 2e 15 to 5 1Go SS 50 45 40 15 '.

1
'

8 | 7 7 7 6 6 J 5 4 4 3 2 1 2
5 17 | 16 16 15 14 13 ~~12 11 10 0 7 5 2 o

N19 24 23 22 21 29 19 17 16 14 12 10 7 3 r--
I15 30 2R 27 26 24 23 21 19 17 15 12 9 4 g

34 33 31 30 28 26 24 23 20 17 14 10 4 :D >20
|25 38 27 35 33 31 29 27 25 2.2, IP 26 11 5 I; M,

39 42 40 38 36 34 32 30 27 24 21 17 12 5 d 3mo
35 L 45 44 41 19 37 35 32 29 26 21 la 13 6 3::= -t - o

% 3. E47 44 42 | 40 | 31 | 34 | 31 | 28 e 24 20 34 64B I 49 '

45 | 52 49 47 45 | 42 39 ! 36 33 30 26 21 15 7 rT1 gw _

50 54 52 50 47 44 41 JB 35 31 27 22 16 7 c- zo z
55 57 55 52 49 47 44 40 37 33 28 23 16 7 b '*$

gg Q60 59 57 54 52 49 45 42 38 34 30 24 17 8 *

__
65 62 59 57 54 51 47 44 40 36 31 25 18 9 j-

70 64 62 59 56' 52 49 45 41 37 32 26 19 8 e o
$ __ 7 5 67 64 61 58 54 51 47 43 38 33 27 19 9 $ ,Z

80 69 66 63 59 56 52 49 44 40 34 28 20 9 vig *
0 _8_5 71 68 65 61 57 54 50 46 41 35 29 20 9 E

90 73 70 67 63 59 56 52 47 42 36 30 21 9 o
.

05 , 75 72 68 65 61 57 53 48 43 37 31 22 10
3300 77 74 70 67 63 59 54 50 44 38 31 22 10

f 79105 75 72 68 64 60 56 51 45 39 32 23 10
110 | 81 77 74 70 66 62 57 52 47 40 33 23 - 10
115 83 78 75 71 67 63 58

53~ 49 42 34 24 11
4R 41 14 74 11 o p

$<120 R4 81 77 73 69 64 59 54 ,

O to
H

I

-
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RESTRICTED AREA
'!rie r o f f e e t from unshielded Cobalt 60 source for 2 MR in any one (1) hour as a function of total ,

ex00sure time in one (1) hour and activity of Cobalt. ,

-?
E

o

mP hr. 2. 0 2. 2 2.4 2.7 3.0 3.4 4.0 4.8 6.0 8.0 | 12.0 24.0 120

M 55 50 45 40 35 30 25 20 15 10 $ 1My[>r4
' 95 P1 77 73 69 65 60 55 49 42 35 24 11 2
5 lio til 173 164 155 145 134 122 110 95 77 55 24 O

10 2Ae 267 245 232 219 205 190 173 155 134 110 77 35 3D
F -4

h15 37- | 315 300 285 269 251 232 212 190 164 1 34 95 42
2? 2 /9 | 363 346 3:9 310 290 268 245 219 190 155 110 49 ;x7 3>
25 025 ' 'C6 387 367 3e6 324 300 274 245 212 173 122 55 -< 3

! m m
bh 465 445 424 402 379 355 329 300 268 232 190 134 60 mmF'

,

435 410 383 355 325 290 251 205 145 65 -4 - r1J5 4 502 491

|' 458490 465 438 410 379 346 310 268 219 155 69 3> 0 g40 SU 514
,

~

, -5 5t' j 545 523 493 465 435 402 367 329 285 232 164 73 o tzs

7 6 S. 574 i See 520 490 459 424 397 346 300 245 173 77 ZO Z'

$ X Cn~ H il 6 2 '. * 602 t 574 545 51 '. 481 445 406 363 315 257 182 81 r
1

| rT1 7-

[$ $"O '57 ) 679 600 569 537 502 465 424 379 329 268 190 85 g
e 65 8 66- | 655 624 592 559 522 484 442 395 342 279 197 88 g -4-

E 70 6F 648 615 580 542 502 459 410 355 290 205 92 d ~11 ) '

|' = H O>
O I 7)i 704 ' 671 636 600 561 520 477 424 367 300 212 95 $ [
8, I 7% 727 693 669 620 580 537 490 438 379 310 219 98 U1

'3" M5 I 7d2 7;9 714 677 6 39 597 553 505 452 391 319 226 101 W g
50 5C5 710 735 697 657 615 569 520 465 402 329 232 104 .

95 P27 792 755 716 675 632 585 534 477 414 338 239 107
10G 60 812 775 735 693 648 600 548 490 424 346 245 110

e

[I 'S 8'9 832 794 753 710 664 615 561 502 435 355 251 112 m
!!' 8 r0 852 812 771 727 680 629 574 514 445 363 257 115 < da

O!!5 910 8 71 831 788 743 695 643 587 525 455 373 263 117 *

di" _ _9_32_. . _8 'j__ _ _8 49 805 759 710 657 600 537 465 379 268 120 o

n

b
I
CD
b
v
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!RADIATION AREA
INumber of feet from unshielded Cobalt 60 source for 5 MR in any one (1) hour as a function of total

exposure time in one (1) hour and activity of Cobalt. $
l vR

R

mAlhr. C.O TJ A." A7 7 . '' 0.6 10 l '> 15 20 -- 10 60 y {
Hin/hr. 60 $$ 50 45 40 35 30 25 20 15 10 5 _1

1 54 51 49 46 44 41 38 35 31 27 22 15 7

5 120 115 110 98 92 85 77 69 60 49 35 35 15

10 170 162 155 147 139 130 120 110 98 85 69 49 22 ::
O
%

15 208 199 190 180 170 159 147 134 120 104 85 60 27 p
20 240 230 219 208 196 183 170 155 139 120 98 69 31 ;> :
25 268 257 245 232 219 205 193 177 155 135 110 77 35 c:

I >
30 294 281 268 255 240 224 208 190 170 147 120 85 3B j [-

35 317 304 290 275 259 242 224 205 183 159 130 92 41 m
] 40H 339 325 310 294 277 259 240 219 196 170 139 98 44 -4 V) 7 -

cd p -4 - O

). gOIb 45 360 345 329 312 294 275 255 232 208 IBO 147 104 46

50 379 363 N6 329 310 290 268 245 219 190 155 110 ! 49* m -

| CW
55 398 391 363 345 375 304 281 257 230 199 162 115 51 -

r ZO Z
' *h $b 60 416 398 379 360 339 317 294 269 240 208 170 120 54

y 65 433 414 395 375 353 330 306 279 250 216 177 125 56 = 7= m
H 70 449 430 410 389 367 343 317 290 259 224 183 130 58 >: O
E*

- ~d

O 75 465 445 424 402 379 355 329 300 268 232 190 134 60 8,_.

80 480 460 438 416 392 366 339 310 277 240 196 139 62 :: ::

85 495 474 452 428 404 378 350 319 286 247 202 143 6 *

e

90 509 487 465 441 416 389 360 329 294 255 208 147 66 3
95 523 501 477 453 425 399 370 338 302 262 214 151 69 r)

100 537 514 490 465 433 410 379 346 310 268 219 155 69 -

105 550 526 502 476 449 420 389 355 317 275 224 159 71

110 563 539 514 497 460 430 398 363 325 281 230 162 73

115 575 551 525 498 470 440 407 371 332 288 235 166 74
_ _

120 588 563 537 509 480 449 416 379 339 294 240 170 76 _ _
,.

O PJ
G2

m
m

t
1

1
,
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HIGH RADIATION AREA g

Number of feet from unshielded Cobalt 60 source for 100 MR in any one (1) hour as a function of total [
exposure time in one (1) hour and activity of Cobalt.

- (

O'I8w
I

I

mR/hr. 100 109 12n 133 len 171 200 2ho _3nr3 h00 600 1 ?" 6000

Min /hr. 60 55 50 45 40 35 30 25 20 15 10 5 1

1 12 11 11 10 10 9 8 8 7 6 5 3 2

5 27 26 24 23 22 20 19 17 15 13 11 8 3 y
10 38 36 35 33 31 29 27 24 22 19 15 11 5

15 46 44 42 40 38 35 33 30 27 23 19 13 6 r- H

- 20 54 51 49 46 44 41 38 35 31 27 22 15 7 > I

{
$25 63 57 55 51 49 46 42 39 35 30 24 17 8

-< 3;

=, 30 66 63 60 57 54 50 46 42 39 33 27 19 8 m mO

U 35 71 68 65 61 58 54 50 46 41 35 29 20 9 pc -
7%, g

~ 40 76 73 69 66 62 58 54 49 44 38 31 22 10

a do>
61 57 52 46 40 33 23 10 y H. 2t

4 45 80 77 73 70 66
'I e5 60 55 49 42 35 24 11 tu -

> 50 85 81 77 73 f 69

U 55 89 85 81 77 I 73 69 63 57 51 44 36 26 11 F 9W ~

t rT1 O, _

< 60 93 89 85 80 76 71 66 60 54 46 38 27 12
,

*X to
|9 Ir c

65 97 93 88 84 M 74 68 62 56 49 39 28 12 7m m

] Q>*
'O 100 96 92 87 P2 77 71 65 58 50 41 29 13 ,

b
75 104 99 95 9? 85 79 73 07 60 52 42 30 13 -

CC 2:

20 107 103 99 93 88 82 76 69 62 54 44 31 14 O '

MS 111 106 101 96 9a P4 78 71 64 55 45 32 I t. g
e -

90 114 109 los 97 93 87 80 73 66 57 46 33 15 :

95 117 112 107 101 95 89 83 75 63 58 48 34 15 O

100 120 115 110 104 98 92 85 77 69 60 49 35 15
-

105 123 118 112 106 100 94 87 79 71 61 50 35 16

110 126 120 115 109 103 96 89 82 73 63 51 36 16 73 41
O D

115 129 123 117 111 105 98 91 83 74 64 53 37 17 < C
*

120 131 126 120 114 107 100 93 85 76 66 54 38 17
--
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" TABLE 4-G"
_

I'I STANp o
IN

q
! FEET

DISTANCE IN FEET FROM AN UNSHIELDED I 1

1
'

IR-192 SOURCE UP TO 250 CURIES ! j
NO. OF CURIPS T '00

1. at 2 MR Boundary Level -- 1

.,, 2. at 5 MR Boundary Level 100 Mr/hr 4
3. at 100 MR Boundary Level-

Explo: C ! 1
1

Approx 90 ftI ***

i... >

'

4
: 1

- ' ' | 1
--

#de
_ y J88

*
-

'-
.,

}-

4 x
_

'

~ -

.-

x
|

..

s' '''
,.. x , 5 Mr/hr ~

-
._ , ,,,

,
,

-
.

N Exple: B
! N Approx. 420 ft.

,

,

7Mr/hr
*

s..,

s. --

1

+* l [
,. -

,
-- <,eo

'* ~ Exple: A l
Approx. 645 fi..

'

s ,'-

'* USE: To determine the MR ratings for the 2.5 MR and 10 MR -

distances, use a straight edge aligned with the number - 7. .

s ,. of curies projected across the MR level desired, allowing -

the straight edge to produce a straight line to the distance -

in feet column. See Examples: A, B , and C above for a 150 -

curie source. -

-- rae
o .-- .

_

.

too*
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DISTANCE
Page 26 '

IN
.

s -
NO.,OF CURIES

Rev. 0 (1- 84) -

O3 " TABLE I4-H"
, ,

. . . , . ..

Exple: A.. ,

Approx. 150 ft. -,.. -

_ _ _ _ _ _ _ . _ _
- -

100 Mr/hr~ ;- - -
saa -

\
\N, . . . ..

". \N .

s x ..

N ..

\m -- N .

\ N . ..-
..

N N -

-- .g
\ -

.N..

\ s.

--
...__ ..

N 5' Mr/ hr
so -.

N -

N Nto ...

\ Exple: 8
.

Approx: 650 ft.--

~ #**
.. 2 Mr/hr x [se.

2. N N -

...

\e) N
(J N N . ....

\so .. g N
N N.

N'

\ xple: AE
-- * *

Approx: 1,040 ft.' -

s .

-@ --

N
-- s..

N -

N ~

SUBJECT: Distance in feet from an unshielded
.

\ |
~

Cobalt 60 source up to 200 curies.
- e.. i-

N
'

1. at 2 MR boundary level
2. at 5 MR boundary level

,

.

~

3. at 100 MR boundary level \
,

,

\ ~~ #***
USE: To determine the MR ratings for the 2, 5, and 100 MR

distances, use a straight edge aligned with the number ,

of curies projected across the MR level desired, allowing '|
*

the straight edge to produce a straight line to the
b) distance in feet columns.

~

v , , . .--

See e.g. A, B, and C above for 150 curie source.
"

)
|

. <

.

..

1
'

. _ . ._. _ - ,
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" TABLE 4-I"
UNRESTRICTED, RADI ATION AND HIGH RADI ATION AREAS

250 KV 5 MA X-RAY UNIT

NUMBER OF FEET TO SPECIFIED BOUNDARY AS A FUNCTION
OF TOTAL EXPOSURE TIME IN ONE HOUR. ;

WORK LOAD UNRESTRICTED RADIATION-HIGH RADIATION
MINUTES / HOUR DIRECT SCATTER DIRECT SCATTER DIRECT SCATTER

1 224 8 141 5 32 1

5 500 16 316 10 71 3

10 707 23 447 15 100 4

15 866 2E 548 18 122 4

20 1,000 32 632 20 141 5.g
25 1,118 36 707 23 158 5

30 1,224 39 775 25 173 6

35 1,323 42 837 27 187 6

40 1,414 45 894 29 200 /

45 1,500 48 949 30 212 7

50 1,581 50 1,000 32 224 8

55 1,658 53 1,049 34 235 8

60 1,732 55 1,095 35 245 8

NOTE: FOR EVERY 0.25 INCH OF STEEL IN THE DIRECT BEAM THE DISTANCE

TO THE SPECIFIED BOUNDARY IN THE DIRECT BEAM MAY BE CALCULATED
.

BY REDUCING THE WORK LOAD BY ONE-HALF.

9



"SUPPLEMhNTA" TABLE"o or-___

CALCULATIONS FOR BOUNDARIES EXCEEDING 2 MR/HR
1

'

RADIOGRAPHER CAMERA S/N LOCATION _ DATE

(A) (B) (C) (D) (E)

EXPOSURE
.

EXPOSURE EXPOSURE EXPOSURE TIME FACTOR 'IO FIND PERMISSIBLE

TIME TIME TIME TOTAL IN 60 ISODOSE IIrEMSITY- ACTUAL SURVEY***

"* FACTOR /H Ex METER RMDIE ,
=

EX S EXPOSURES EX SUR
SHOT SHOT SHOT (A+B+C= TOTAL) D 2 MR/HR = I)

| I
I I
I I
I I -

I I _ _ _ . _

l I
I I
I I
I I

NOTE: When performing radiography under conditions that require exposure of short duration the following table may be
used to determine the radiation level at the perimeter boundary where roping and/or posting would be set up
(instead of the 2 MR/HR line) .
EXPOSURE TIME RADIATION LEVELL EXPOSURE TIME FADIATION LEVEL

IN ANY HOUR AT BOUNDARY IN ANY HOUR AT BOUNDARY

60 Minutes 2 MR/HR 5 Minutes 24 MR/HR y}
3', Minutes 4 MR/HR 2 Minutes 60 MR/HR < c

*

20 Minutes 6 MR/HR 1 Minute 120 MR/HR '

|o
N_

1_

-
. 1

" TABLE 4-J" |
=

~
|

|
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L I' . 0 IMW HH. _,S.

Os
I AllRY', '. I A I I fill, l' A , IHf1'.'s p,..,, tj (i_a4)

" EXAMPLE 4-1"

USE THIS SIGN IN ANY AREA WHICH HAS A RADIATION LEVEL OF 2 MR
IN ANY ONE HOUR.
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" EXAMPLE 4-2"
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" EXAMPLE 4-3"

FOR STORAGE AREAS - STANDARD RADIATION CAUTION SIGN
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Y ' Y L n,muubs.0 C f?",~

& $e?='.%f, $n
ni ,bW U %'

e
||[]f T

,

s

$$r EW '
. iC . , gfsIs'

i

k - a a.. e n
%g..P/W

,

&77~
$

. dYf @%',9 :ne,h,xcsa ;-
vr.\.p, %4 , r. R. . . . N. >:ca

7

a ,. (f'r h h1 k b b Eh i''

g. ,5" c''r+%ninhae m ud' d u a d .m:
,

6

q QS te "?GQfG D
g%n Re r: . . g pp

E ;:dL 5 id fi , 5 ) U N L a:: " O

|
|



n. ,

FOR OFFICE USE ONLY:

i FORM RS-4-1 T;ttel All MR

( Rev. 0 (1-84) DOSIMETER RADIATION RECORD
Page 32 Period: From To

-

NAME SOCIAL SECURITY NO. TOTAL MR X-RAY

MONTH YEAR JOB LOCATION TOTAL MR GAMMA

Reading must be taken and recorded at the end of each work day. Reading should be recorded to the "high" (5) side of the
ccale indicator. Readings 1 through 4 MR will be recorded as 5 MR.

DOSIMETERS MUST BE RECHARGED AT THE BEGINNING OF EACH DAY / SHIFT PRIOR TO WORK.
AMOUNT OFPlace N/A or draw a line in blanks when work was not performed

RADIATION RECEIVED
& you were not around(SIGNATURE) radiation.a source or

DATE NAME DOSIMETER S/N X-RAY GAMMA-RAY FILM BADGE NO. VERIFIED

MR MR20
MR MR21
MR MR22
MR MR23
MR MR

24
MR MR25
MR MR

26
MR MR27
MR MR28
MR MR

29
MR MR

30
MR MR

31
MR MR

1
MR MR

2
MR MR

3
MR MR

4
MR MR

5
MR MR

6
MR MR

7
MR MR

8
MR MR

9
MR MR

10
MR MR

11
MR MR

12
MR MR

13
MR MR

14
MR MR

15
MR MR

16

MR
8

MR MR (
19 _

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ ___
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\ CHECK-0UT RECORD FORM RS-4-2

Rev. 0 (1-84)
,, STORAGE FACILITY UTILIZATION LOG,, Page 33

This Check-Out Utilization Log will be maintained for sealed sources and their exposure devices, X-ray machines and survey
meter calibration devices removed from the permanent storage facility at N.A.I.I., Laurys Station, Pa. This Log will

remain at the storage vault and the following information must be maintained.

DAY, MONTH X-RAY TUBE (DESTINATION) QUARTERLY
AND YEAR OR SOURCE (RADIOGRAPHEl'.) JOB / SITE LEAK TEST INSPECTION DATE RETURNED

REMOVFD
,

& CAMERA NO. REMOVED BY _ LOCATION CCRIES DUE DATE DUE DATE RETURNED BY

-

3
-

_

This Utilization Log must be kept up-to-date and available for review by the Company R.S.O. at all times.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -
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_
_

DAILY EQUIPMENT INSPECTION CHECKLIST

** * *
(/) denotes acceptability.

I. EXPOSURE DEVICE

( ) l. Any abnormal surface readings.
( )2. Safety plug condition O.K.
( ) 3. Lock operating O.K.
( )4. Pigtail connector O.K.
( )5. Alignment of "S" tube with exit port O.K.

( )6. Strap / Handle O.K.
( )7. Camera labeled O.K.
( ) 8. Manufacturer checks 0.K.

II. SOURCE TUBE

( ) l. Tube free of rust, dirt, and loose fittings.

( ) 2. Source tube threads / connectors O.K.
( ) 3. Source tube tip O.K.
( )4. Source tube free of kinks, damage or excess wear.

( ) 5. Interior clean and no flat spots. ,

_ ( )6. Manufacturer checks O.K.

\- III. CONTROL CABLES AND DRIVE MECHANISM

( ) l. Unit operating O.K.
( ) 2. Connectors on drive cable O.K.
( ) 3. Drive cable hook-up free of wear / rust and is flexible.
( ) 4. Drive cable conduit O.K.
( ) 5. Cable moves free.
( ) 6. Hook-up O.K.
( ) 7. Manufacturer checks O.K.

IV. X-RAY EQUIPMENT

( ) 1. Unit appears to be operating normal.
( ) 2. Electrical cables / connectors free of wear.
( ) 3. Control panel contains " warning label".
( ) 4. Control panel locks O.K.

o
( ) 5. Manufacturer checks O.K.

V. VEHICLE STORAGE CONTAINER

( ) 1. Lock.
( ) 2. Labeling.
( ) 3. Bolting to floor.
( ) 4. Inside bracing.

NOTE: NOTIFY RADIATION SAFETY OFFICER (RS0) IF AN ITEM IS "NOT"

SATISFACTORY PRIOR TO USING EQUIPMENT.
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" DAILY RADIATION SURVEY REPORTu
Page 35
Form RS-4-4(Rev.0)

(1-84)
RADIOGRAPHER JOB LOCATION

,

( ATE TIME PROJECT

1. SOURCE OF RADIATION: IR-192 S/N CO-60 S/N , X-RAY S/N,

2. CURIES: X-RAY KV-MA MAXIMUM:
3. SURVEY METER NO. CALIBRATION DUE DATE
4. CAMERA MODEL NO. MANUFACTURER S/N
5. DAILY EQUIPMENT CHECK PERFORMED? (Form No.RS-4-3) EQUIPMENT ACCEPTABLE? YES NO

6. RADIOGRAPHER DOSIMETER S/N DATE CALIBRATION DUE
7. ASST. RADIOGRAPHER DOSIMETER S/N DATE CALIBRATION DUE

8. RADIOGRAPHER FILM BADGE S/N ASST. RADIOGRAPHER FILM BADGE NO.
9. SOURCE DECAY CURVE IN LOB BOOK? YES NO

SOURCE TRANSPORTATION DOCUMENTS IN LOG BOOK? YES NO

10. RADIOGRAPHY MANUAL S/N ,3 OR MORE RADIATION SIGNS IN LAB / SITE 7 YES NO

11. DOSIMETER RECORD RECEIVED: RADIOGRAPHER: (START O MR FINISH MR)

ASSISTANT RADIOGRAPHER: (START O MR FINISH MR)

12. TOTAL EXPOSURE TIME FOR SHIFT / DAY: HOURS, MINUTES

13. PERSONNEL NOTIFIED OF RADIATION AREAS, WHERE APPLICABLE? YES NO

14. CONSTANT SURVEILLANCE? YES NO DID YOU USE ROPES? YES NO

DID YOU USC SIGNS? YES NO WAS A COLLIMA'IOR USED? YES NO

15. RECORD OF PHYSICAL SURVEY MADE TO DETERMINE SOURCE IS IN SHIELDED POSITICN PRIOR
TO SECURING EXPOSURE DEVICE

a. IRIDIUM 192 MR/HR AT 6 INCHES FROM SURFACE. ON CONTACT MR/HR

b. COBALT 60 MR/HR AT SURFACE OF EXPOSURE DEVICE.
V(~N

16. VEHICLE-STORAGE SURVEY:

1a. LEAVE: MR/HR AT DRIVER, MR/HR AT OUTSIDE SURFACE, MR/HR AT 1 FT. FROM SURFACE
1b. RETURN: MR/HR AT DRIVER, MR/HR AT OUTSIDE SURFACE, MR/HR AT 1 FT. FROM SURFACE

EXPOSURE AREA A, B, OR C AS MAY BE APPLICABLE, WHERE MORE THAN ONE (1) EXPOSURE
CONDITION EXISTS PER WORK' SHIFT, RECORD IN EXPOSURE AREA A, B, OR C:

RESULT OF PHYSICAL SURVEYLE5 ULT OF PHYSICAL SURVEY RESULT OF PHYSICAL SURVEY-

waun u.

@ ,, r,r,

4 4 4"" """" "" "" 5OURCE""
SOURCE SOURCE

@ < > @ @
< > @ @ < > #, ,

,,
,, ,, , ,, ,,

V V V
MRMH MN

@ y @
r,

rr r,

B ARRICADE EOulPMENT B ARRIC ADE F OUIPMf NT BARRICADE EOutPMENT

Os'c~$ O *" O s c~s 0 c., Os-s O*-
Cconsraur suavotta cr O co,.st a=r suavotta cr Oco~st aar suavotta ct

O O O
4

SIGNATURE OF RADIOGRAPHER NAME OF ASST. RADIOGRAPHER (11 applicable)

i
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Rev. 0 (1-84)

" NOTICE"
-

IN CASE OF ACCIDENT, WHEREIN THIS VEHICLE IS

INVOLVED, EMERGENCY NOTIFICATION IS REQUIRED.

PLEASE CALL COLLECT:

NORTH AMERICAN INSPECTION, INC.

" DAY"G samen

215-262-1100 - - - - - - - - ALLENTOWN, PENNSYLVANIA

216-877-6231 - - - - - - - - HARTVILLE, OHIO ,

412-324-5601 - - - - - - - - WAYNESBURG, PENNSYLVANIA

" NIGHT AND HOLIDAYS"

215-262-1111 - - - - - - - - ALLENTOWN, PENNSYLVANIA

412-324-5601 - - - - - - - - WAYNESBURG, PENNSYLVANIA

||
:

_

_ - - _ - - _ _ . _ _ _
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NORTH AMERICAN INSPECTION, INC., _ -y

P.O. BOX 88 FORM RS-4-6
LAURYS STATION, PA. 18059

0 W80

" UTILIZATION LOG"

1. NAME S.S. NO. DATE

2. TYPE SOURCE CAMERA MODEL & S/N

SOURCE S/N & CURIES

3. JOB SITES EXPOSURE LOCATION (CITY AND AREA)

4. MAXIMUM RADIATION LEVEL AT PERIMETER OF RESTRICTED AREA MR/HR

5. RADIATION LEVEL AT 6 INCHES FROM SURFACE OF DEVICE MR/HR
(When securing prior to vehicle storage)

6. RADIATION LEVEL ON SURFACE OF VEHICLE STORAGE COUAINER MR/HR

7. RESULTS OF DAILY INSPECTION
,,n

./

8. SURVEY METER NO. CALIBPATION DUE DATE

9.- LEAK TEST DUE DATE QUARTERLY INVENTORY DUE DATE

10. QUARTERLY INSPECTION DUE DATE TOTAL EXPOSURE TIME

11. TOTAL NUMBER OF EXPOSURFS FILM BADGE NUMBER

12. RADIATION REPORT COMPLETED (YES OR NO) CAPS ON SOURCE TUBE

13. SUPPLEMENTAL LOG COMPLETED (YES OR NO) VEHICLE SURVEYED

14. DOSIMETER REPORT COMPLETED (YES OR NO)

15. DOSIMETER SERIAL NUMBERS

16. FINAL STORAGE RESULTS (MR/HR)

17. COMMENTS

,s

's,

RADIOGRAPHERS SIGNATURE
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PROCEDURE RADIOACTIVE MATERIAL TRANSPORTATION / SHIPMENT (S)
IDENTIFICATION

'

1.0 SCOPE:

l.1 This procedure describes the packaging and labeling require-
ments for transportation of radioactive material via NORTH
AMERICAN INSPECTION, INC.'S vehicle and common carrier and
is supported by NORTH AMERICAN INSPECTION, INC.'S Quality
Assurance Program for Radioactive Material Packages -
approval #0514. (See appendix RS-5-1.)

1.2 This procedure conforms to the requirements of U.S.N.R.C.
Title 10-CFR Part 71, The Department of Transportation,
Title 49 - Parts 171 through 177.

1.3 This procedure shall be used in conjunction with Part 4 -
captioned Operating Procedures of this manual.

2.0 PACKAGING:

| k 2.1 Projectors and Source Changers shall be packaged as des-
cribed below:

PACKAGING REQUIREMENTS

EXPOSURE DEVICE MAXIMUM ACTIVITY MINIMUM TYPE OF OVER-

OR SOURCE CHANGER AND SOURCE TYPE PACK OR CONTAINER

T/O 741 PROJECTOR 30 CURIES CO-60 NONE REQUIRED

G/I 50 PROJECTOR 50 CURIES CO-60 NONE REQUIRED

G/I 100 PROJECTOR 100 CURIES CO-60 NONE REQUIRED

T/O 680 PROJECTOR 100 CURIES CO-60 NONE REQUIRED

G/I 200 PROJECTOR 200 CURIES CO-60 NONE REQUIRED

T/O 676 PROJECTOR 250 CURIES CO-60 NONE REQUIRED

G/I TATTLETALE 125 MCI CS-137 A-7 METAL SHIP. CONT./6717 S.B.*
G/I MASTER MINDER 1 & 2 225 MCI CS-137 A-7 METAL SHIP. CONT./6717 S.B.*
G/I CENTURY S & SA 100 CURIES IR-192 6717 SHIPPING BARREL

T/O 660 PROJECTOR 100 CURIES IR-192 METAL STORAGE BOX / WOODEN OVERPACF

A/I 520 PROJECTOR 100 CURIES IR-192 METAL STORAGE BOX / WOODEN OVERPAC}

G/I PIPELINER 1 PROJECTOR 100 CURIES IR-192 6717 SHIPPING BARREL

G/I PIPELINER 201 PROJ. 200 CURIES IR-192 6717 SHIPPING BARREL

T/O 616 PROJECTOR 200 CURIES IR-192 715 SHIPPING BARREL

*S.B. = SHIPPING BARREL

PROCEDURE NO. ISSUE DATE REV. DATE
' RSC-5 1-84 -0-

TEST METif0DPROCEDURE TYPE

Radiation Safety Radiography
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2.0 PACKAGING: (continued)

PACKAGING REQUIREMENTS

EXPOSURE DEVICE MAXIMUM ACTI7ITY MINIMUM TYPE OF OVER-

OR SOURCE CHANGER AND SOURCE TYPE PACK OR CONTAINER

T/O 771 SOURCE CHANGER 250 CURIES CO-50 NONE REQUIRED

G/I C-8 SOURCE CHANGER 200 CURIES CO-60 NONE REQUIRED

G/I C-10 SOURCE CHANGER 200 CURIES IR-192 6717 SHIPPING BARREL

T/O 650 SOURCE CHANGER 100 CURIES IR-192 NONE REQUIRED

2.2 When shipping an exposure device or source changer contain-
ing a radioactive source, assure that the source is in the
properly stored position with the use of a calibrated
survey instrument.

2.3 The exposure device or source changer shall be prepared
for shipment as follows:

2.3.1 EXPOSURE DEVICE: Assure that the shipping plug is
securely in place and sealed and the device is locked.

2.3.2 SOURCE CHANGER: Assure that the source hold down
and cover are properly bolted and sealed.

3.0 MARKING:

3.1 Each package of radioactive material prepared for transport
shall contain the following information marked on the
exterior surface of the package.

3.1.1 PROPER SHIPPING NAME:

Source Changer or Proper Shipping Name
Package Containing
Exposure Device

a. Containing Source Radioactive Material
Special Form N.O.S.

b. Empty (except lead shielded Radioactive Material
devices) L.S.A., N.O.S.

3.1.2 The name and address of NORTH AMERICAN INSPECTION,INC.

3.1.3 The U.S.N.R.C. Compliance Number or Type of Package.
(See form RS-5-2)
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.

4.0 LABELING:

Survey the package to determine the proper shipping label4.1 as described in tie following:
RADIATION LEVEL RADIATION LEVEL

REQUIRED LABEL AT SURFACE IN MR/HR AT 3 FT. IN MR/HR

0 - 0.5 MAX. N/A
RADIOACTIVE WHITE I
(See Example RS-5-2,

Figure " A")

* RADIOACTIVE YELLOW II 0.5 - 50.0 MAX. (and) 0.1 - 1.0 MAX.
(See Example RS-5-2,

Figure "B")

* RADIOACTIVE YELLOW III 50.0 - 100.0 MAX.
(See Example RS-5-2, (and/or) 1.1 - 10.0 MAX.

Figure "C")

I The transport index is the highest radiation level in* NOTE: millirem per hour at three (3) feet from any accessibleThis number shall beexternal surface of the package.
expressed in the next highest tenth and written in the
transport index box on RADIOACTIVE YELLOW II AND III

1.01 millirem = 1.1 millirem. Enter 1.1
LABELS. e.g.
in the transport index, or 0.0 millirem = 0.1 millirem.
Enter 0.1 in transport index.

(2) appropriate labels indicating the contents,Complete two4.2
Iridium 192 or Cobalt 60 and the number of curies.

For

RADIOACTIVE II AND III LABELS, record the transport index
(See note above.) The label shall be attached

in the box.
to opposite sides of the package - one being placed near
the shipping label.

Empty exposure devices or source changers "DO NOT" require4.3 labeling if the following conditions exist:

THE RADIATION LEVEL AT THE SURFACE IS LESS THAN4.3.1
.5 MR/HR.
THERE IS NO MEASURABLE RADIATION LEVEL AT THREE4.3.2
(3) FEET FROM THE SURFACE.

4.3.3 IF THE ABOVE CONDITIONS EXIST, THE PACKAGE SHALL BE
MARKED WITH THE FOLLOWING STATEMENT:(~'

y
EXEMPT FROM THE SPECIFICATION, PACKAGING, MARKING,
LABELING AND EXEMPT FROM THE PROVISIONS OF 49-CFR -
17 3,39 3 PER 49-CFR 17 3. 391.

\
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5.0 SHIPPING PAPERS:

5.1 Shipments via commercial carrier:

5.1.1 A separate bill of lading or air bill shall be
completed for "each package" of radioactive material.

5.1.2 The proper shipping name as described below shall be
entered on the bill of lading or air bill:

PACKAGE CONTAINING EXPOSURE PROPER SHIPPING
DEVICE OR SOURCE CHANGER NAME

a. Containing A Source RADIOACTIVE MATERIAL
Special Form N.O.S.

b. Empty Device RADIOACTIVE MATERIAL
L.S.A., N.O.S.

5.1.3 When shipping a package of Radioactive Material that
I requires a RADIOACTIVE YELLOW II LABEL by Motor

Freight, the bill of lading shall also contain the
statement, " RADIOACTIVE PLACARDS SUPPLIED".

5.1.4 The bill of lading or air bill shall contain tro
(2) copies of the shipping and certification docu-
ments described in paragraph 6.

6.0 SHIPPING / CERTIFICATION DOCUMENT:

6.1 As a minimum, three (3) copies of the Shipper / Certification
Document shown in Form RS-5-1 shall be completed for each
package of Radioactive Material. Distribution of the
Shipper / Certification Document shall be as follows:

1. Two (2) copies shall be attached to the bill of lading
or air bill.

2. One (1) copy forwarded to the Radiation Safety Officer.

7.0 TRANSPORTING RADIOISOTOPES VIA NORTH AMERICAN INSPECTION, INC.'S
AUTHORIZED VEHICLE:

7.1 The requirements of paragraphs 1, 2, 3, and 4 shall apply
with additional requirements as follows:

e 7.1.1 A calibrated, operable Survey Meter shall be located
in the vehicle near the driver.

_

-_ - . - - - -
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7.0 TRANSPORTING RADIOISOTOPES VIA NORTH AMERICAN INSPECTION, INC'S
AUTHORIZED VEHICLE: (continued)

7.1.2 A radiation survey shall be conducted to insure that
the radiation level at the external surface of the
vehicle and at the driver is 2 MR/HR or less.

7.1.3 Each vehicle, while transporting a radioisotope
requiring a RADIOACTIVE YELLOW III LABEL, (see
Example RS-5-2 - figure "C") shall display on the
front, rear, and both sides of the vehicle, placards
consisting of a, diamond shaped sign containing the
word " RADIOACTIVE".

7.1.3.1 These PLACARDS shall be removed or covered
when the vehicle does not contain the article
for which such marking is required. (D.O.T. -

49 Part 177.823, D)

7.1.4 -Each vehicle requiring placarding as specified in
G paragraph 7.1.3 above shall have posted in a conspi-

cuous place as shown in Example RS-5-3 notifying
authorities who to call in the event of an accident.

7.1.5 D.O.T. Shipping Certificate (see form RS-5-2)
shall be completed for each movement via NORTH
AMERICAN INSPECTION, INC. vehicle.

8.0 SHIPMENT BY CARGO AIRCRAFT:

8.1 In addition to the requirements of paragraphs 1 through 6,
the following requirements shall also apply for shipment of
Radioactive Material via Cargo Aircraft.

8.1.1 The package shall have a " CARGO AIRCRAFT ONLY" label
as shown in Example RS-5-4 affixed to the exterior
surface.

9.0 SHIPMENT BY MOTOR FREIGHT:

9.1 In addition to the requirements of paragraphs 1 through 6,
when shipping via Motor Freight, four (4) PLACARDS bearing
the work " RADIOACTIVE" shall be supplied to the driver.

4
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F SHIPPER'S CERTIFICATION FOR RADIOACTIVE MMERIALS Page 6
Two completed and signed copies of this certification shall be handed to the carrier, ROV.0(l-8

(Use block letters) " EXAMPLE" RS-5-1
WARNING: Failure to comply in all respects with the applicable regulations of the Department of J
Transportation, 49 CFR, CAB 82 and, for international shipments, the IATA Restricted Articles Regulations may a

be a breach of the applicable law, subject to legal penalties. This certification shall in no circumstance be signed
by a consolidator, a forwarder, or an l ATA Cargo Agent.

This shipment is within the limitations prescribed for: (mark one)
conta srad tivematena nt use in. or incident to. X cargo-only aircraftO passenger aircraft A

NATURE AND OUANTITY OF CONTENT PACKAGE

TYPE
RADior4UCUDE GROUP FORM ACh. .Y CATEGORY NDEsHtPP1N NAME

1

NWHRENumtm FOR iNDUsTRIAAND Ys CAL NuMBERot orFoR u s. NAMEoR GROUP YE
' "^ LLoW

L QU D L . y|tt"p" of (A TYPE A,
sEE C ON 2, oF PR N AL o,

UA RIES
CA 82 RA CTivE I f o VII 0'sPECI AL oRM. CURIES lil-YELLOWp y TYPEB

ENCAPsVLATioN

RADIOACTIVE MATERIAL
SPECIAL FORM N.O.S. Ir-192 N/A SPECIAL 101C1. 1 YELLOW- 1.1 "B"

FOR:3 III

J UN 2974
.

CARGO AIRCRAFT ONLY

ADDITIONAL INFORMATION REQUIRED FOR FISSILE MATERIALS ONLY

EXEMPTED FROM THE ADDITIONAL REQUIREMENTS FOR FISSILE MATERIALS
SFECIFIED IN 7.1. OF PART 2 OF THE lAT A RESTRICTED ARTICLES REGULATIONS O

NAMES, PLUS QUANTITY IN GRAMS, OR CONCENTRATION OR ENRICHMENT IN U235: J
NOT EX,.MPTED: FISSILE CLASS I O FISSILE CLASS 11 l1 FISSILE CLASS Ill O

NOT REQUIRED FOR D0!ESTIC SHIPMENT

I Additional certificates obtained by the Shipper when necessary:Special Form Encapsulation Certificate (s) n Certificate (s) f or Large Radioactive Source O

T ype"B" Packaging Certificate (s) G Government Approvals / Permits O
y
F M Certificate (s) for Fissile Material t1 USA /6717/B(U) TYPE B PACKAGE

Special Handling information

I hereby certify that the contents of this consignment are fully and accurately described above by Proper
Shipping Name and are classified, packed, marked, labelled and in proper condition for carriage by air
according to applicable national governmental regulations, and for international Shipments, the current IATA

|
Restricted Articles Regulations.

Name and full address of Shipper Name and title of person signing Certification

GA?o!A INDUSTRIES JA!ES DAVID DUPRE

2255 TED DUNABI AVENUE SHIPPING AGENT

BATON ROUGE, LA. 70802

Date Signqture of th hipper (see WARNING aboy)

8.26.83 \ $ LA ' E Y A)H f 1
Airport of DepartuIe' Airport of Destinat bnAir Waybill No.

h85 124 065 BTR

... . . . .
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" EXAMPLE" RS-5-2

Figure "A"

s<

R 5 | i i U A C I I E,.
'

CONTENTS:. .................... ,

NO.OF 5:.............. /

/

MORE THAN 0.5 MREM /HR ON CONTACT AND IS NOT A "LARGE QUANTITY"

|

_ _ _ _ _ _ _ - _ _ _ _ - _ _ -
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" EXAMPLE" RS-5-2

Figure "B"

s,

RAD |0ACT|VEHANDLE CAREFULLYSII'"U//$,ISU!!s
FOR FILu AND

CON TENTS: . . . .. .. . . . . . . . . . . . . I.'.T.".'.'...

NO. OF CUttE5: . ... .................. f

= = . /
""ce '45c s

EE /
{

|
VEHICLE PLACARD NOT REQUIRED: FOR USE ON SOURCE CHANGER IF:

k MORE THAN .05 BUT NOT MORE THAN 50 MREM /HR AT CONTACT
AND NOT EXCEEDING I.I. OF l.

|

|

_ , , . . --. -



_- . _ - ... - . _ . __ _- -. _ _ _ _

!

- d- NORTH AMERICAN INSPECTION, INC.
"9

P.O. BOX 88
LAURYS STATION, PA. 18059 Rev. 0 (1-84)

" EXAMPLE" RS-5-2

Figure "C"

t

i

t

i

|

RADl0ACTIVEHANDLE CAREFULLYsiU'"5|o""o'I5"'u'!ss
i FOR F IL.s AND

CO NT E NTS: . .. .. . . g . . . . . . . I.'." '?. .".'.'.
"

...

NO. OF CURE ..................,f..

/
"',*'.7,1 0 o#

[.
ree vt t

on ., j
O

E /
,

i

1

a

VEHICLE PLACARD REQUIRED: FOR USE ON SOURCE CHANGER IF:
MORE THAN 50 MREM /HR AT CONTACT T.I. IS MORE THAN 1

0
,

I

i
_ . . . _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ -___ _,.____ _
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Example RS-5-3

" NOTICE"

:
IN CASE OF ACCIDENT, WHEREIN THIS VEHICLE IS

INVOLVED, EMERGENCY NOTIFICATION IS REQUIRED.

PLEASE CALL COLLECT:

NORTH AMERICAN INSPECTION, INC.

| ','

" DAY"
meses

215-262-1100 - - - - - - - - ALLENTOWN, PENNSYLVANIA

216-877-6231 - - - - - - - - HARTVILLE, OHIO

412-324-5601 - - - - - - - WAYNESBURG, PENNSYLVANIA

" NIGHT AND HOLIDAYS"

215-262-1111 - - - - - - - ALLENTOWN, PENNSYLVANIA

412-324-5601 - - - - - - - - WAYNESBURG, PENNSYLVANIA

( <

,
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EXAMPLE RS-5-4

.
n :, , ,, , W .. , . ~ , , . . .-- -. - _. e .,

,.,.c. n w n .;. n .,
'

.

.

. . . . . . . . .,
.

..

.
-

. DANGERS..PELIGRO '

.

, ' g ? '~ ^ b':k.V*.' i .i'' **rY f i.. (A h,K,.G:9.'' * %
W

,-

.dhmyw.: %=&n..;..ytsv.s. ~ )'3' ~ .n,
.

. ,
p- . :q m

' ' -

. ;. g.G)
.

j l

- -

vg,QM)',, .,R % q[* .. :- '" *W L--.

''g.__

g -[. .? t'' ' "'
'

~

,f,.
-'

q. T. ' '.. .g P 4''
7
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' 's * !!)||1 % '- g'. '

.i I- Q I, ' @)'
*

' )g
k_Id, ,@.

,

$ N N,
. -

_

L a. __

-n,mas e --1 ; ,_ .*
__

I |

x r.
-

M I E' b b y4 h

1 DO NOT t.OAD IN P ASSENGER AIRCR AFTF(hfy,
'

j
~r. |

' - - 'mw; ,

I

. . . - ~ .CR_ AFT.OctLY LAaEL |W ? CARGO AIRELMASTER. CHICAGO 4LL.400GO
m .m..._,__,..._m,__

,

|

l

|
|

AFFIXED ADJACENT TO RAM LABELS ON ALL " CARGO ONLY AIR SHIPMENTS"

)i

4
;

_ _ _ - - _ .
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LAURYS STATION, PA. 18059 FO S-5 1

" SHIPPING / CERTIFICATION DOCUMENT FOR RADIOACTIVE MATERIAL"
CARRIER:SHIPPED TO:

WEIGHT:

PROPER SHIPPING NAME
RADIOACTIVE MATERIAL

RADIOACTIVE MATERIAL
SPECIAL FORM N.O.S. E L.S.A., N.O.S.

W 1/ ZA 7 6 "zxeOSURs Dev1cs AND anTsR1xt 1DsNT1r1cnTION 4 'J 4//
_

EXPOSURE DEVICE SERIAL NO. SOURCE NO. NRC CERT. OF COMP. TYPE OF PACKAGE

USA-6717-B(U) DOT 7-A Type A Overpack
G/I TATTLETALE USA-6717-B(U) TYPE B Overpack
G/I PIPELINER 1 USA-6717-B(U) TYPE B Overpack
G/I PIPELINER 201 USA-6717-B(U) TYPE B Overpack
G/I CENTURY S,SA(old) DOT 7-A OverpackUSA-6717-B
G/I 35 S,SA (old)

USA-9135-B(U) TYPE B
CENTURY S,SA (new)

USA-9135-B(U) TYPE B
CENTURY UNIV. S,SA(new)

USA-9126-B(U) TYPE B
GAMMATRON 50 USA-9127-B(U) TYPE B
GAMMATRON 100 USA-9127-B(U) TYPE B

S.AMMATRON 200 USA-6717-B (U) TYPE B (Overpack)
STERMINDER 1&2 USA-9039-B(U) TYPE B (Overpack)

T/O 616 USA-9033-B(U) TYPE B
T/O 660 USA-9027-B(U) TYPE B
T/O 676 USA-9027-B(U) TYPE B
T/O 741 USA-90 35-B (U) TYPE B
T/O 680

SOURCE CHANGERS SERIAL NO. SOURCE NO. NRC CERT. OF COMP. TYPE OF PACKAGE

USA-9032-B(U) TYPE B
T/O 650 USA-9107 TYPE B
T/O 771 USA-9128-B(U) TYPE B
G/I C-8 USA-6717-B TYPE B Overpack

G/I C-10 LABELING
NATURE AND QUANTITY OF CONTENTS

RADIONUCLIDE FORM AcnVITY IN CURIES SHIPPING LABEL TRANSPORT INDEx
~

RADIOACTIVE WHITE I
IRIDIUM 192 SPECIAL FORM RADIOACTIVE YELIDW II
COBALT 60 SPECIAL FORM RADIOACTIVE YELIDW III
CESIUM 137 SPECIAL FORM

DEPLETru U238 NORMAL FORM

LB. AT .15 MCI /LB<

SHIPPERS CERTIFICATION

This is to certify that the above named materials are properly classified, described, packaged,
;

ked, and labeled; and are in proper condition for transportation according to the applicable
i

!

j'''julations of the DEPARTMENT OF TRANSPORTATION(D.O.T.)L
TRANSPORTATION BY AIR RS-5-1)

This shipment is within the limitations prescribed for cargo - only aircraft.(EX.

(date)NORTH AMERICAN INSPECTION, INC.
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NORTH AMERICAN INSPECTION, INC.

f~l . P. O. BOX 88 Rev. 0 (1-84)
\ '' LAURYS STATION, PA. 18058 FORM RS-5-2

DEPARTMENT OF TRANSPORTATION (D.O.T.) SHIPPING CERTIFICATE,

1. N.R.C. PACKAGE APPROVAL NO. (N.A.I.I. Form RS-5-1)

2. TRUCK / VEHICLE NO. DRIVER
_ _ _ _ _ _ _ _ .

3. a. RADIATION SURVEY READING @ SURFACE OF TRANSPORT CONTAINER MR

b. TRANSPORT INDEX (0.1 to 10.0) MR

c. LABEL: CLASS I CLASS II CLASS III

4. ( ) MOBILE LAB ( ) PRIVATE VEHICLE ( ) COMPANY CAR

5. MR LEVEL AT DRIVER MR; MR LEVEL AT PASSENGER MR

6. a. TYPE OF RADIOACTIVE MATERIAL: ( ) IR-192; ( ) CO-60; ( ) OTHER

( ) b. NO. OF CURIES TYPE PROJECTOR / SOURCE CHANGER

NOTE A: The radioactive material and vehicle covered in this certificate
is considered " sole use" for NORTH AMERICAN INSPECTION, INC.

NOTE B: It is the responsibility of the Radiographer to complete this
form for each shipment of radioactive material used in " sole
use" vehicles for NORTH AMERICAN INSPECTION, INC.

DATERADIOGRAPHER

/ 1

%>

|

I
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| wac Forou si, " APPENDIX RS-5-1" U.s. NUCLEAR RECULATO'IY COM''ISSI!N 1.APPR UMBEA

| pes) ~ QUALITY ASSURANCE PROGRAM APPROVAL
REws:0" " " "

| FOR RADIOACTIVE MATERIAL PACKAGES 0 !
I

A Rev. 0 (1-84) "Page 14"
) Pursuant to the Atomic Energy Act of 1954,as amended the Energy Reorganization Act of 1974, as amended, and Title 10, Code of Federal

| Regulations. Chapter 1, Part 71, and in reliance on statements and representations heretofore made in item 5 by the person named in item <

| 2, the Quality Assurance Program identified in item 5 is hereby approved. This approval is issued to satisfy the requirements of Section |

71.101 of 10 CFR Part 71. This approval 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.

1 e
| 2.NAMI: 3 EXPIRATION DATE
I North American Inspection Inc.

STREET ADDRESS 2*28*89
i P.O. Box 88 4. DOCKET NUMBER 1

1 CITY STATE ZIP CODE
1 Laurys Station PA 18059 71-0514

5 QUALITY ASSURANCE PROGRAM APPLICATION Dr TE(S)

] January 31, 1984
6. CONDITIONSj

1 Activities authorized by this approval: procurement, maintenance, repair and use

] to be executed with regard to transportation packages in special fonn. All other
activities (i.e., design, fabrication, assembly, testing, and modification) shall

j be satisfied by obtaining certifications from package suppliers that these activities
j were conducted in accordance with an NRC-approved QA program. It shall remain the
| responsibility of the licensee-user that all transportation activities meet the

requirements of 10 CFR 571.101.

1
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FOR THE U.S. NUCLEAR REGULATORY COMMISSION !
_ n

b 1, . !

cDonaf~~~kM
5 ENE1 Charles E.
1
i CHIEF. TRANSPORTATION CERTIFICATION BRANCH DATE
{ DIVISION OF FUEL CYCLE AND MATERIAL SAFETY j
s OFrlCE OF NUCLEAR MATERIAL SAFETY AND SAFrassanrn

.-
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" APPENDIX RS-5-1"

10.0 DESCRIPTION OF QUALITY ASSURANCE PROGRAM FOR TYPE "B"
QUALITY SHIPMENTS OF RADIOACTIVE MATERIAL:

10.1 ORGANIZATION:

a. NORTH AMERICAN INSPECTION, INC. pursuant to
10-CFR 71.12 and 10-CFR 71.51 (a) is responsible
for a Quality Assurance Program for Type "B"

quality shipments and transportation of radio-
active material. Fabrication and design of
Type "B" packages are not included,

b. The organizational structure in Section 7.0 is
applicable. *

1. The Radiation Safety Of ficer (RSO), is respon-
sible for administration of the program,
training of personnel, procurement of manu-

4 facturer's certifications, maintaining pack-
aging and shipping documents, retention of
records and program audits.

2. Radiographers are responsible for handling,
storage, shipping and transporting radioactive
packages in accordance with the procedures in
Section 4.0; and they are responsible for
inspecting, surveying and maintenance reports
in accordance with the procedures in Section 4.0.

10.2 QUALITY ASSURANCE PROGRAM:

Radiographers are trained in their responsibilitiesa.
above according to Section 5.0.

b. The Quality Assurance Program will be viable, re-

quiring management approval, and the program
encompasses specific requirements stated in the
package approval for use, and general radiation
safety and shipping requirements.
Manufacturer's certifications will be requestedc.
and maintained on all N.R.C. Type "B" packages

||[ manufactured and procured after January 1, 1979.

10.3 DOCUMENT CONTROL:

a. Packaging, shipping, inspection and handling instru-
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" APPENDIX RS-5-1"

10.3 DOCUMENT CONTROL: (continued)

ctions from the manufacturers shall be maintained
for each model Type "B" package.

b. The Radiation Safety Officer (RSO) shall insure
that the shipment and transportation of Type "B"
packages is conducted in accordance with the above
documents.

10.4 HANDLING, SHIPPING, TRANSPORTATION AND STORAGE :
,

Radiography personnel will handle, ship, transporta.
and store radioactive packages in accordance with
the procedures in Section 4.0.

b. Radiography personnel will determine the complete-
ness of package inspections and presence of manu-
facturer's certificates before shipment.

10.5 INSPECTION, SURVEYS AND MAINTENANCE REPORTS:

a. Inspection, surveys and maintenance reports on
Type "B" packages will be made in accordance with
Section 4.0 procedures.

b. Quarterly inspection and maintenance of Type "B"

packages will be performed by the Radiation Safety
Officer (RSO) as outlined in Section 7.0.

10.6 QUALITY ASSURANCE RECORDS:

a. Utilization logs, shipment records, package
surveys, and quarterly inspection records will be
maintained as specified in Sections 4.0 and 7.0.

b. Training records are maintained in accordance
with Section 5.0.

c. Equipment and package, procedures and instructions
are maintained by the R.S.O.

10.7 AUDITS:

Quarterly audits of the entire Radiation Safetya.
( Program are performed in accordance with Section 6.0.
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" APPENDIX RS-5-1"

10.7 AUDITS: (continued)

b. The quarterly audits include the necessary checks
on the Quality Assurance Program as outlined in
Section 7.0.

|
Any deficiencies revealed by the audits are correct- ic.
ed in accordance with Section 7.0. |

|

j
!

|
1

|

1

.

1

_ - _ _ _ _ _____- . . _ _ _ _ .- _ -__ ., . . _
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"0RGANIZATIONAL CHART"

BOARD OF DIRECTORS

PRESIDENT

4 .

RADIATION SAFETY OFFICER

RADIOGRAPHER

ASSISTANT RADIOGRAPHER

4

_. _ _ . _ _ _ - . - -- . _ _ . _. _ _.
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P.O. BOX 88

LAURYS STATION, PA. 18059

" RADIATION SAFETY RELATED INCIDENT DATA REPORT"

THIS REPORT IS TO BE COMPLETED WITHIN 24 HOURS IN THE EVENT THAT:

A. YOUR DOSIMETER IS DISCHARGED BEYOND 200 MR DUE TO UNKNOWN CIRCUMSTANCES IN WHICH THE
POSSIBILITY OF AN EXCESSIVE EXPOSURE TO RADIATION EXISTS.

B. YOUR FILM BADGE BECOMES WET? MUTILATED OR LOST.

C. YOU HAVE REASON TO BELIEVE THAT YOUR FILM BADGE MAY INDICATE AN EXCESSIVE EXPOSURE
THAT YOU MAY NOT HAVE RECEIVED.

D. OTHER. (Explain on reverse side of thic sheet)

FORWARD THIS REPORT TO YOUR R.S.O. IMMEDIATELY AFTER COMPLETION.

SECTION 1 (COMPLETE ALL ITEMS)
muummmmmmmme

1. NAME (PRINT) SIGNATURE

2. WORK LOCATION
Lab - Customer - Site - City - State

3. DID YOU STOP RADIOGRFPHIC OPERATIONS IMMEDIATELY? YES NO

4. DID YOU NOTIFY YOUR RADIATION SAFETY OFFICER (R.S.O.)? YES NO

5. WHEN? DATE: TIME:

6. WHICH OF THE ITEMS OCCURRED? A. (COMPLETE SECTION 2) B. (COMPLETE SECTION 3)
C. (COMPLETE SECTION 4) D. (USE REVERSE SIDE)

SECTI m 2 ('IO BE OCMPIfrED IN 'IHE EVENT 'IllAT "A" ABOVE OCCURRED)
un -

1. WHEN WERE YOU AWARE THAT YOUR DOSIMETER WENT OFF SCALE: DATE TIME

2. DID A POSSIBLE OVER EXPOSURE OCCUR? YES NO AT WHAT DISTANCE WHERE YOU

FROM THE SOURCE: FEET FOR WHAT LENGTH OF TIME: MINUTES / HOURS

3. PROJEC'IOR DEVICE USED - MAKE AND MODEL SERIAL NO.

4. SOURCE TYPE: IR-192 CO-60 SOURCE S/N NO. OF CURIES

5. SURVEY METER: MODEL SERIAL NO. DATE CALIBRATED

6. EXPLAIN IN DETAIL EXACTLY EVERYTHING THAT OCCURRED. (USE REVERSE SIDE OF SHEET)

SECTION 3 ('IO BE COMPLETED IN THE EVE 21T 'IIIAT "B" ABOVE OCIJRRED)
ammmmmmmmumer

1. EXPLAIN IN DETAIL HOW YOUR FILM BADGE BECAME WET, LOST, ETC. (USE REVERSE SIDE)

SECTIm 4 ('IO BE CWPLETED IN 'IHE EVENT 'IIIAT "C" ABOVE OCQJRRED)
ammmmmmmmmmum

1. WHERE WAS YOUR FILM BADGE LOCATED WHEN YOU BELIEVE IT WAS EXPOSED TO RADIATION?

2. IIOW MUCH RADIATION DO YOU CALCULATE YOUR FILM BADGE RECEIVED? MR UNKNOWN

3. WERE YOU WEARING YOUR FILM BADGE? YES NO IF NO, EXPLAIN:

4. EXPLAIN EXACTLY EVERYTHING THAT OCCURRED. (USE REVERSE SIDE OF SHEET)
A 5. ON THE REVERSE SIDE INCLUDE ANY OTHER INFORMATION WHICH YOU FEEL IS PERTINENT.

SECTION 5 (TO BE OPPIRIED IN 'lilE ININr THAT "D" NKM: (XX11RIED)
-

1. EXPLAIN IN DETAIL EXACTLY EVERYTHING THAT OCCURRED. (USE REVERSE SIDE OF SHEET)
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i NORTH AMERICAN INSPECTION, INC.
P.O. Box 88g

LAURYS STATION, PA. 18059

" RADIOGRAPHER'S PERFORMANCE REVIEW" ANNOUNCED ( )
-IN TRIPLICATE UNANNOUNCED ( )

RADIOGRAPHER S.S. NO. DATE

JOB LOCATION

U.S.N.R.C. REGION: I II III IV V STATE:

RSO OR JOB RADIOGRAPHER ASST. RADIOGRAPHER
PROJECTOR SERIAL NUMBER RADI0 ACTIVE CONTENT
PROJECTOR SERIAL NUMBER RADIOACTIVE CONTENT

" SURVEY COMMENTS"
___

1. DOSIMETERS CHARGED DAILY S/N COMMENT

AND READINGS RECORDED S/N

2. RADIATION SURVEY METER IN COMMENT

PROPER WORKING ORDER IN-
CLUDING CALIBRATION DATE S/N
AND PEOPERT,Y USED.

_ _ _ _ . . . _ _ - - - _ _ _ _

c') . FILM BADGES PROPERLY WORN AND STORED. COMMENT

! 1

4. COPY OF RADIOGRAPHIC OPERATIONS COMMENT

MANUAL AVAILABLE - COPY OF U.S.N.R.C.
OR APPLICABLE STATE LICENSE.

5. COPY OF THE APPLICABLE U.S.N.R.C./OR COMMENT

STATE RULES AND REGULATIONS AVAILABLE

6. COPIES OF U.S.N R.C. FORM #3 OR APPLI- COMMENT

CABLE STATE FORM PROPERLY POSTED.

7. PROJECTORS POSTED TO INDICATE CONTENTS. COMMENT

8. RADIOISOTOPE STORAGE BUILDING OR MOBILE COMMENT

LAB PROPERLY POSTED 10 INDICATE
RADIOACTIVE MATERIAL.

9. RECORDS OF SOURCE STORAGE, EQUIPMENT COMMENT

MAINTENANCE AND UTILIZATION.

10. RECORDS OF VEHICLE SURVEY (when appl.) COMMENT

11. RADIATION AREA POSTING. COMMENT

REMARKS

(m
,!

N.A.I.I. RADIATION SAFETY OFFICER RADIOGRAPHERS ACKNOWLEDGEMENT I

I
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h NORTH AMERICAN INSPECTION, INC.
P.O. BOX 88

LAURYS STATION, PA. 18059

__

8.1 " LEAK TEST RECORD"

" PLACE-N/A IN ALL BLANKS NOT APPLICABLE"

.l. . SOURCE NO. CURIES MATERIAL

2.- DATE RECEIVED RECEIVED FROM

3. RECEIVED IN CONTAINER S/N MODEL TYPE

I4. DATE MANUFACTURER PERFORMED " LEAK TEST"
(SEE DECAY CURVE)

5. NEXT'" LEAK TEST" DUE DATE DATE OF DISPOSAL

6. CURIES ON DATE OF DISPOSAL WIPE TEST DATE

IO ~ WIPE SURVEY RESULTS
U

7. RESULTS OF " LEAK TEST"

(OR WAS SOURCE RETURNED PRIOR TO " LEAK TEST" DUE DATE) YES NO

8. " LEAK TEST" PERFORMED BY

9. PROCEDURE NAME OR NUMBER USED

10. SOURCE SHIPPED TO

IN CONTAINER NO.

11. COMMENTS

O

SIGNATURE OF R.S.O. DATE
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(O
NORTH AMERICAN INSPECTION, INC.

P.O. BOX 88
LAURYS STATION, PA. 18059

" FILM BADGE TRANSMITTAL / RECEIPT FORM"

ATTACHED HEREWITH IS YOUR PERSONAL DOSIMETERY REPORT FOR

THE MONTH BEGINNING THE 20TH DAY OF

TO AND INCLUDING THE 19TH DAY OF .

ATTACHED IS YOUR MONTHLY FILM BADGE NO.

COINCIDING WITH THE ABOVE DATE.

O
PLEASE ACKNOWLEDGE RECEIPT OF THIS TRANSMITTAL BY YOUR

SIGNATURE AND DATE OF RECEIPT. RETURN YOUR PREVIOUS

DOSIMETRY REPORT AND FILM BADGE ATTACHED TO THIS FORM -

WITHIN 2 DAYS AFTER YOU ARE IN RECEIPT OF THIS FORM.

DATE RECEIVED RETURN DATE

RECEIVED BY
SIGNATURE

COMMENTS:

A
U

..-
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NORTH AMERICAN INSPECTION, INC.

(~') P.O. BOX 88
'~' LAURYS STATION, PA. 18059

_

" RADIOACTIVE SOURCE CHANGE QUALIFICATION"

THIS IS TO CERTIFY THAT:

NAME: POSITION:

WAS GIVEN A DEMONSTRATION OF SOURCE CHANGES USING THE FOLLOWING AUTHORIZED

SOURCE CHANGERS:

( ) T/O 771, capacity 250 curies of COBALT 60

( ) T/O 650, capacity 100 curies of IRIDIUM 192

( ) GAMMA INDUSTRIES C-8, capacity 200 curies of
COBALT 60

[) ( ) GAMMA INDUSTRIES C-10, capacity 100 curies of
'' IRIDIUM 192

THE AB0VE RADIOGRAPHER HAS DEMONSTRATED COMPETENCE IN CHANGING OF

THE SOURCE (S) USING THE MANUFACTURERS SOURCE CHANGE PROCEDURE (S)

NUMBER .

THIS CHANGE WAS DEMONSTRATED AND SUPERVISED BY THE COMPANY'S

RADIATION SAFETY OFFICER AND/0R MANUFACTURER'S QUALIFIED

REPRESENTATIVE.

WITNESSED BY R.S.0, (N.A.I.I.)

APPROVED BY TECHNICAL DIRECTOR (N.A.I.I.)

({}DATE:

COPY OF CERTIFICATION TO THE EMPLOYEES RADIATION SAFETY QUALIFICATION FILE.
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NORTH AMERICAN INSPECTION, INC.<s(,) P.O. BOX 88 I

,

LAURYS STATION, PA. 18059

|

" RADIOACTIVE LEAK TEST PROCEDURE QUALIFICATIONS"

THIS IS TO CERTIFY THAT:

NAME: POSITION:

WAS GIVEN A DEMONSTRATION TO PERFORM A LEAK TEST USING:

( ) HP-C2 LEAK TEST KIT, HEALTH PHYSICS ASSOCIATES

( ) T/O 518 LEAK TEST KIT, TECHNICAL OPERATIONS

( ) KOWIPE LEAK TEST KIT, GAMMA INDUSTRIES

O
THIS TEST IS TO BE PERFORMED USING THE INSTRUCTIONS SUPPLIED BY

THE MANUFACTURER WITH THE LEAK TEST KIT AND SHALL COMPLY WITH

THE PROVISIONS OF NORTH AMERICAN INSPECTION, INC.'S (N.A.I.I.)

LICENSE.

THE ABOVE TEST HAS BEEN DEMONSTRATED TO THE SATISFACTION OF THE

RADIATION SAFETY OFFICER (R.S.O.).

WITNESSED BY R.S.O. (N.A.I.I.)

APPROVED BY TECHNICAL DIRECTOR (N.A.I.I.)

DATE:

COPY OF CERTIFICATION TO THE EMPLOYEES RADIATION SAFETY QUALI-

FICATION FILE.

-_ .__



TECH / OPS, INC.
LEAK TEST KIT MODEL 518

INSTRUCTIONS FOR USE

(^) This kit is designed for use on Tech / Ops Gamma Ray Projectors. It provides a convenient and safe
U method of performing leak tests of radiographic sources in accordance with NRC regulations,

which require such tests at intervals of not more than 6 months.

CONTENTS

Flexible swab holder with swab
Vial of EDTA solution
Plastic Envelope
Mailing Box
identification Sheet

PROCEED IN THIS MANNER:

1. Be sure source is fully retracted and secured in the projector. (Use a survey meter to be sure that
radiation levels are normal.)

2. Remove source guide tube from front of projector or remove shipping plug.

3. Wet the swab with EDTA solution. Shake off excess and insert the swab into the hole in the
shield. Wipe the interior of the hole thoroughly by rotating swab holder.

4. Withdraw swab and place in plastic envelope.
S. The swab should now be monitored by turning the survey meter to its most sensitive range.

Place the meter in a low background area and move the swab in its plastic envelope to the meter,
not the meter to the swab.

6. If there is no indication on the meter, or if the indication is no more than 0.2 mR per hour above
background, put the plastic envelope with the swab in the mailing box and mail to Tech / Ops,
incorporated,40 North Ave., Burlington, Massachusetts 01803. Be sure to fill out and return the
identification sheet.

7. If the swab should show more than 0.2 mR per hour, do not mail. Contact Tech / Ops, Inc., for
specific instructions.

NOTE: If the survey meter available does not have the capability of detecting as little as 0.2 mR
per hour, ship the wipe-test swab to Tech / Ops, Inc., via express. Do not ship if the radiation from
the swab exceeds 2 mR per hour and contact Tech / Ops, Inc., for specific instructions. The
wipe-test ewab will be subjected to a precise radio-assay when received by Tech / Ops, and a
leak-test certificate will be mailed promptly. The NRC requires that this certificate be kept with
your records and that it be available for inspection (10 CFR 34.25(c)).

NOTICE

in order to use this Model 518 Leak Test Kit, the user must be
specifically licensed to do so in accordance with Title 10, Code of
Federal Regulations, Part 34, Paragraph 34.11 (f). If your license
does not authorize the use of this leak test kit, an application for a
license amendment should be filed on Form NRC-313R with the
Materials Licensing Branch, Division of Fuel Cycle and Material
Safety, Office of Nuclear Material Safety and Safeguards, U. S.
Nuclear Regulatory Commission, Washington, DC 20555.

O use of this kii withoet specific evtnerizeiion constitutes e
violation of U. S. Nuclear Regulatory Commission regulations.

Tech / Ops, Inc.
Burlington, MA
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40 NORTH AVENUE '#
TeC @ pS BURLINGTON, MA. 01803 518'~

(617) 272-200 LEAK TEST g

P.O. No.
Co.Name

Street _ _ _ _
_.

NRC or
State License No.

City, State _ ._ _. .. __ _ . ._.. _ .. __ _ _ .

Projector
Model No. ._ ___ . _ . . . _ .

_. Serial No. .. _

Source Serial No. __ _ _ _ Curies
Model No. _

IR-192 CO-60 ._.. . .
CS-137 _ Other

( Wipe
k],) DatePerforn'ed By

_ _____

3
3 ' roR TECH-OPS UsE oNLY

~~

f The United States Nuclear Regulatory Com-
mission requires that radiographic sources be
tested for evidence of leaking at the time of
manuf acture and thereafter at not more than
six-month intervals.
The amount of removable contamination
must not exceed 0.005 rhicrocuries. If the test
shows more than 0.005 microcurie of remova-
ble cc 9 amination, the source and equipment
must be immediately taken out of service and
be repaired or be disposed of. Please note that
this source must be tested again on or before J

w_ _
. -. > L . _._ _ -.-. _ . -. ,

'
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-- ==- JL = NORTH AMERICAN INSPECTION, INC.

(]) hgjh P.O. BOX 88
LAURYS STATION, PA. 18059 ,

|
,

|
;

OPERATING INSTRUCTIONS 1

l

LUDLUM MEASUREMENTS, INC.

MODEL 6 GEIGER COUNTER ;

1. REMOV AT E Y LID AND INSTALL TWO "D" SIZE BATTERIES.
l

NOTE + - MARKS ON INSIDE OF LID. MATCH BATTERY
POLARITY TO THESE MARKS.

NOTE: CENTER POST OF FLASHLIGHT BATTERY IS POSITIVE. |

REPLACE BATTERY LID.

m 2. TURN INSTRUMENT RANGE SWITCH TO " BAT." THE METER SHOULD
M DEFLECT TO THE BATTERY CHECK PORTION OF THE METER SCALE.

IF METER DOES NOT RESPOND, RECHECK THAT BATTERIES HAVE
PROPER POLARITY.

3. TURN THE RANGE SWITCH TO X1. EXPOSE THE INSTRUMENT TO
A RADIATION CHECK SOURCE. THE METER SHOULD RESPOND.

4. CHECK CALIBRATION AND PROCEED TO USE THE INSTRUMENT.

;

'

.

4

. _- - . .. ._ - __ _ _ _ _ -_ _ __
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- - -.Jf== NORTH AMERICAN INSPECTION, INC.

P.O. BOX 88mQ LAURYS STATION, PA. 18059

OPERATING INSTRUCTIONS

GAMMA INDUSTRIES

MODEL 250B & 252B SURVEY METERS

A. OPERATING THE INSTRUMENT:

1. INSPECTION: THE INSTRUMENT SHOULD BE VISUALLY
CHECKED FOR PHYSICAL DAMAGE. NOTE CALIBRATION DATE.

2. FUNCTIONAL TEST: TURN SWITCH TO X1 POSITION
MOMENTARILY AND THEN RETURN TO TEST POSITION.
THE METER SHOULD INDICATE ABOVE THE BAT./CKT.
POSITION.

THIS TEST INDICATES THAT SWITCH, BATTERIES, POWER

SUPPLIES, GM TUBg,OOD WORKING ORDERINTEGRATED CIRCUJ
AND METERi

MOVEMENT ARE IN G

3. OPERATION CHECK: SELECT THE DESIRED RANGE. IF
AVAILABLE, USE A CHECK SOURCE TO INSURE INSTRUMENT
IS OPERATING CORRECTLY.

B. READING SCALES:

THE SCALES ARE MARKED 0-10 Div/HR WITH A MULTIPLIER AS
SELECTED BY THE SELECTOR SWITCH. SIMPLY READ THE
MEASUREMENT INDICATED ON THE LINEAR SCALE AND MULTIPLY
BY SELECTED NUMBER.

THE GEIGER-MUELLER TUBE IS POSITIONED WITHIN THE UNIT
AT THE POSITION INDICATED BELOW. FOR MOST ACCURATE
RESULTS, HOLD THE INSTRUMENT LEVEL AND PERPENDICULAR
TO THE SOURCE OF RADIATION.

K / GM TUBE IOCATION )

,-

M I

) O RADIATION
'

SOURCE

,.. ,
-

-BAT./CKT.

(MINI N A )

,


