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Monsanto'

MONSANTO INDUSTRIAL CHEMICALS CO.
1700 South Second Street
St. Louis, Missouri 63177

Phonor (314) 622-1400

April 19,1985

United States Nuclear Regulatory Commission Region VII
Material Licensing Section
799 Roosevelt Road
Glen Ellyn, Illinois 60137

Attention: Dr. W. J. Adam

Control #78407
License #24-01113-02

Gertlemen:

After our phone conversation of April 15, 1985, on the definition of
" Users", I would like our amended license to read in Section 12 of
the supplementary sheet; those persons authorized by the Radiation
Protection Officer shall use or directly supervise the use of licensed
material under the supervision of the Radiation Protection Officer or
the Alternate Radiation Protection Officer. This would be a more prac-
tical approach as discussed with Dr. Adam, since departments using the
nuclear gauges at our facility are periodically changing supervision
and under the present system every supervisory change constitutes a
Licensing Amendment. The training and duties of the Radiation Protec-
tion Officer and the Alternate Radiation Protection Officer are al-
ready on file. An outline of the training given to those persons
defined as " Users" 'is attached.

Hopefully this letter will answer any questions regarding your amend-
ing of our nuclear license that we applied for in February of this
year.

Yours very truly,
gg Y.Dg Ae[Ib 8 gg5

A T. Kavlick, CIHT
6P3Radiation Protection Officer
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OUTLINE FOR THE TRAINING OF " USERS" AT J. F. QUEENY PLANT
.

I. FAMILIARIZATION WITH PROCEDURE #749

A. What is a " User"?
B. What are a " User's" responsibilities?
C. Who is 'the Radiation Protection Officer and the Alternate

Radiation Protection Officer?
D. Questions and Answers Session

II. HOW WE GET A NUCLEAR LICENSE

A. Review packet of information.
B. Questions and Answers Session

III. FAMILIARIZATION WITH THE TYPES OF NUCLEAR GAUGES IN THE PLANT
*

.

A. Density Gauges - Manufacturers. Types
B. Level Gauges - Manufacturers, Types

IV. FIELD TRIP TO DEPARTMENTS THAT HAVE NUCLEAR GAUGES

A. Where are they?
B. Proper Posting of the Area
C. Questions and Answers Session

.

Developed by: A. T. Kavlick
Radiation Protection Officer '

Revised: January-1985
.
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9 $TANDAR0 PR0CEDURE - J. F. QWENY PLANT 749.

PROCUREMENT AND HANDLING OF RADIOACTIVE MATERIALS AND X-RAY PRODUCING
EQUIPMENT ("i ;Ji '.'..'.'i'p - . . . . ..

O LQNFIDWMI. eUReOSE

Th% purpose of this procedure is to outline the formal procedures necessary for procurement
and handling of radioactive materials and x-ray producing equipment in the J. F. Queeny Plant,
including our obligations under our radioactive material license issued by the U. S. Nticlear Regu-
latory Commission.

II. SCOPE

The procedure covers procurement, storage, use, monitoring, disposal, records, and responsibilities
connected with radioactive materials and x-ray producing equipment at the 3. F. Queeny Plant.

" Radioactive Materials" are defined as elements or isotopes, whether free or combined, which
spontaneously emit particles and/or rays by the disintegration of the nuclei of their atoms. "X-ray
producing equipment" includes a variety of equipment capable of producing radiations of the
same nature as light radiation, but of extremely short wavelengths (10'7 to 10-9 cm.).

Ill. RESPONSIBILITIES

The Radiation Safety Officer (RSO)is basically responsible for the safe handling of radioactive
materials and x-ray producing equipment at the J. F. Queeny Plant. This shallinclude approval
for procurement, storage, use, monitoring, and disposal, maintaining of necessary records, licenses,
and payment of fees.

f) The "L'sers" are resonsible for ordering, providing maintenance of, and supervising the use of
radioactive materials and x-ray producing equipment.v

Ir. keeping with the U.S.N.R.C. regulations, the RSO is specifically named in the license. Also,
the " Users" who directly supervise the use and maintenance of radioactive materials or devices,
are specifically named in the license e i the U S.N.R.C.

At present they are:
'

NFIDEN '
. h*avlick, I. H. TechnicianRadiation Safety Of ficer - .

Alternate Radiation Safety Officer A. 3. Politte, I. H. Technician-

'-

" Users"

R. P. Yenzer, Supervisor Phosphate Esters Department 50
M. D. Moseley, Supervisor Maleic Dept.
F. A. Krewet, M.D., Medical Department

Persons engaged in the actual handling or use of radioactive materials or x-ray producing equipment
are responsible for knowledge of the safety requirements and legal regulations applicable to,

their particular use, and for rnceting the safety requirements when such materials or equipment
are in their custody.

Persons supervising contractors handling radioactive materials or x-ray producing equipment
have the same responsibility as persons actually handling the materials or equipment themselves.
This includes approval and use of radioactive equipment by contractors or other groups for detec-m

(j tion of defects in metal tanks, bearings, housings and similar equipment.
,

'
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$TANOAR0 PR0CEOURE J. F. QWENY PLANT 749 7-
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PROCUREMENT AND HANDLING OF RADIOACTIVE MATERIALS AND X-RAY PRODUCING
EOUIPMENT

F. Records

The following records are required and shall be maintained by the RSO:

1. Copies of purchase orders and receipts of all radioactive materials and x-ray equip-
ment.

2. Annual total of each radioactive material in the plant.

3. Disposal records.

4. Radiation profile on each fixed device utilizing a sealed source and x-ray producing
machine taken immediately af ter installation.

5. Location of radioactive materials and x-ray equipment.

6. Film badge records.

7. Monitoring surveys.

8. Wipe-test records of all sealed sources.

9. Monitoring surveys of x-ray equipment.

10.
Investigation reports of radioactive spills or excess personnel exposure to radiation. g

hUpdated by: >fe.

/ A. T. N1vlick
,

~

/I.44VApproved by. -
PlanCNiaheger g

,
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J. F- QtKENY PLANT 749. 5TANDARD PR0CEDURE -
,

PROCUREMENT AND HANDLING UF RADIUACTIVE MATERIALS AND X-RAY PRODUCING
EQUIPMENT

O C. seediies end use <Ceet.)

7. For x-ray equipment installed in the plant, the written operating plans, the completed
physical installation, written operating and repair instructions including adequate
safety precautions, and any modification to the installation shall be approved by the
RSO.

8. Contract radiographers working in the plant are required to follow all regulations
ior Radiation Control.

9. The Monsanto supervisor responsible for the contract work, with the advice of the
RSO, will assure that the contractor is knowledgeable of safety precautions and safety
regulations, and that they are being followed. The Monsanto supervisor will notify
the RSO,in advance of the contractor's arrival, as to:

a. Name of contractor.
b. Location and type of work planned.
c. Day and time work will be done..

10. The RSO will keep members of the Safety Department up-to-date on the location
of radioactive materials in the plant.

11. If radioactive materials are involved in a fire or explosion, the area will require imme-
diate radioactivity monitoring af ter|he emergency is under control. No person will
be permitted in the immediate area until a survey can be made by the RSO or the

(] Alternate RSO.

D. Radiation Monitoring

1. Film badges shall be worn when necessary by personnel while engaged in the actual
handling or use of radioactive materials or x-ray equipment. These badges are issued
to individuals by the RSO as needed and are not transferable. -

2. In general, areas using unsealed radioactive materials shall be surveyed as necessary
by the individual using the radioisotope. All such areas will be monitored monthly
by the RSO or his alternate.

3. All fixed devices using sealed sources and all x-ray producing equipment shall be
surveyed for radiation profile, upon installation, by the RSO, and shall be monitored
semi-annually thereaf ter by the RSO or his alternate.

4. All scaled sources shall be " wipe-tested" at one year intervals by the RSO or at
frequencies set forth by the U.S.N.R.C.,

E. Disposal

No waste disposal may be made until a copy of the Radioactive Waste Disposal Request
form has been filled out and approved by the R50 (See Appendix A).

CO,...J./

C) CONFIDENTlAL

i DISTRIOUTieu!
M t Jodated - January,1980 N 'l I 4
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STANDARD PR0CEDURE J- F. QE ENY Pl. ANT 749 '

-
.- ,

PROCUREMENT AND H ANDLING OF RADIOACTIVE MATERIALS AND X-RAY PRODUCING
EQUIPMENT

hIV. PROCEDURE

A. Procurement

1.- By law, only the Licensee (3.F.Q. Industrial Hygiene Dept.) may request purchase
of radioactive materials. Such materials to be used at the 3. F. Queeny Plant will
be obtained from the Licensee through the RSO.

2. Before radioactive materials are brought to the plant, the persons who will actually
handle them shall discuss their handling, storage, physical installation (of fixed de-
vices), monitoring, disposal, and all other safety precautions to be observed with
the RSO, and get his agreement. The arrangements shall then be summarized in a
written memorandum to the RSO for file.

3. Since x-ray producing equipment must be registered,it shall also be procured through
the RSO.

B. Storage

1. The RSO will assure that radioactive materials not in use are stored in properly labeled
and shielded containers secured against unauthorized access or removal. Background
radiation level in unrestricted areas shall be less than 2 mr/hr.

2. Sealed sources shall be shielded to reduce the radiation level to a maximum of 5
mr/hr. at the surface of the shield and no more than 1 mr/hr. at 36 inches.

3. All areas wherein radioactive materials are stored shall be conspicuously posted with
approved radiation warning signs, as required by law.

C. Handling and Use

1. When radioactive materials are withdrawn from storage for actual use, the RSO will
log the name of the person responsible for their handling when in actual use, and
the proximate location of use.

2. The person actually using the materials will maintain physical custody of them until
return to storage or see that they are temporarily stored adequately to prevent inadver-
tent exposure or unauthorized access, will conform to the agree-on plan of handling,
monitoring, disposal, and safety precautions, and will assure that other individuals
are not exposed to hazardous radiation. He will return the materials to storage as
soon as practical.

3. The RSO will log the return of materials to storage.

4 Scaled sources used in fixed devices shall be installed, placed in operation, or removed
only with the approval of the RSO.

5. Vessels utilizing radioactive scaled sources shall not be entered until the source holder
has been locked in the shicided position. Radiation monitoring will be performed
before tank entry in addition to standard Plant Tank Entry Procedures.

h6. No scaled source shall be repaired or altered without the approval of the RSO.

|
| oISTaleUTtout

PAGE 2 0F 4M Updated - January,1980
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$TANDARD PR0CEDURE - J. F. Q4KENY PLANT Anoendix A to 749.3

PROCUREMENT AND HANDLING OF RADIOACTIVE MATERIALS AND X-RAY PRODUCING
EQUIPMENT

(3
L)

RADIOACTIVE WASTE DISPOSAL REQUEST

Date Location of Waste

Approximate Volume
and Composition

Curie Activity of Each
Radioactive Element

External Radiation

.

Container to be Saved
or Destroyed

Disposal Requested By

,/ y

LJ
...................................................................................

FINAL DISPOSAL

Reason For Disposal
or Removal

Place of Disposal

Method of Disposal .

Disposed By

Date Radiation Safety Officer

..............................(.Q.pamaras-p .ad.y.....................................
s

.

g . CONFIDENTIAL

DISTRIOUTIOut
M IJpdated . January,1980 N 1 W l
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NUCLEAR TERFS
. ,

Excerpts from-

" Nuclear Terms, a Brief Glossary"
'

.- .,

absorbed dose When IONIZTNG RADIATION passes through
.

MATTER,some of its energy is imparted to
the matter. The amount absorbed per unit
mass of*1rradiated material is called the
absorbed dose, and is measured in rems
and rada.

absorber Any material that absorbs or diminishes
* the intensity of ionizing RADIATION., ,

Neutron absorbers, like boron, hafnium,
and cadmium, are used in control rods
for reactors. Concrete and steel absorb
gamma rays and neutrons in reactor shields.
A thin sheet of paper or metal will ab-
sorb or attenuate alpha particles and
all except the most ener6ctic beta par-
ticles,

alpha particle (Symbol n (alpha)) A positively charged
,

particle emitted by certain radioactive
materials. It is made up of two neutrons
and two protons bound together, hence is
identical with the nucleus of a helium

,

atom. It is the least penetratiU6 of

pha, beta, gamma) ypes of radiation (al-the three common t
'

emitted by radioactive
material, being stopped by a sheet of
paper. It is not dangerous to plants,
animals or man unless the alpha-emitting,

substance han entered the body.

atom A particle of matter indivisible by chem-
. ical means. It in the fundamental build-

in6 block of the chemical elemento. The
elements, such as iron, Icad, and sulfur,
differ from cach other because they con-
tain different kinds of atoms. Thore are

! about six sext111;.on (6 followed by 21
2zeros, or 6 x 10 ") atoma in an ordinary|

| drop of water. According to present-day
| theory, an atom contains a denso inner
! core (the nucleus) and a much loss denso

outer domain consisting of electrons in
motion around the nuclous. Atoms aro,

electrically neutral.!

I

L _ _ - _ _ _ _ _ _ _ _ _ _ _ _
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atomic mass unit (Symbol amu) One-twelfth the mass of a
neutral atom of the niost abundant isotope
of carbon, C-12.

t

atomic number - (Symbol Z) The number of protons in the
nucleus of an atom, and also its positive
charge. Each chemical element has its
characteristic atomic number,.and the
atomic numbers of the known elements form+

a complete. series from 1 (hydrogen) to
103 (lawrencium).

.

atomic weight The mass of an atom relative to other
atoms. The present-day basis of the scale
of atomic weights is carbon; the commonest-

isotope of this element has arbitrarily.

been assigned an atomic weight of 12.
The unit of the scale 1 1/12 the weight
of the carbon-12 atom, or roughly the
mass of one proton or one neutron. The
atomic weight of any element is approxi-
mately equal to the total number of pro-
tons and neutrons in its nucleus,

background radiation The radiation in man's natural environ-
ment, including cosmic rays and radiation
from the naturally radioactive elements,'

both outside and inside the bodies of
men and animals. It is also called natural
radiation. The term may also mean rad-
1ation that is unrelated to a specific

'

experiment.

beta particle (Symbol D (beta)) An elementary particle
emitted from a nucleus during radioactive
decay, with a single electrical charge
and a mass equal to 1/1837 that of a
proton. A negatively charged beta par-
ticle is identical to an electron. A
positively charged beta particle in called
a positron. Beta radiation may cause
skin burns, and beta-emitters are harmful
if they enter the body. Beta particles'

are casily stopped by a thin sheet of
'

metal, however.

I

!

(
)
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biological half-life The time required for a biological system,
~

such as a man or an animal, to eliminate,
by natural processes, half the amount of
a substance (such as a radioactive mater-
ia3) that has entered it.-

biological shield A mass of absorbing material placed
around a reactor or radioactive source,

to reduce the radiation to a level that
is safe for human beings.

charged particle An ion; an elementary particle that carries
a positive or negative electric charge.

collimator A device for focusing or confining a beam
of particles or radiation, such as X rays,

curie (Symbol C1) The basic unit to describe
the intensity of radioactivity in a sample
of material. The curie is equal to 37
billicn disintegrations per second, which
is approximately the rste of decay of 1
gram of radium. A curie is also a quan-
tity of any nuclide having 1 curie of
radioactivity. Named for Marie and Pierre

- Curie, who discovered radium in 1898.

detector Material or a device that is sensitive to
radiation and can produce a response sig -
nal suitable for measurement or analysis.
A radiation detection instrument.

dose equivalent A term used to express the amount of effec-
tive radiation when modifying factors
have been considered. The product of ab-
sorbed dose multiplied by a quality factor
multiplied by a distribution factor. It
is expressed numerically in rems.

dose rate The radiation dose delivered per unit
time and measured, for instance, in rems
por hour.

dosimeter A device that measures radiation done,
such as a film badge or ionization cham-
bor. -

"

electromagnetic Radiation consisting of associated and
radiation interacting electric and magnetic waves

that travel at the speed of light. Examples :
light, radio waves, gamma rays, X rays.
All can be transmitted through a vacuum.

L
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electron (Symbol c ) An elementary particle with
~

a unit negative electrical charge and a
mass 1/1837 that of the proton. Electrons
surround the positively charged nucleus
and determine the chemical properties of
the atom. Positive electrons, or positrons,

,

also exist.

element One of the 103 known chemical substances
that cannot be divided into simpler sub-
stances by' chemical means. A substance
whose atoms all have the same atomic
number. Examples : hydrogen, lead, uran-

ment.)(Not to be confused with fuel ele-
ium.

elementary particles The simplest particles of matter and rad-
iation. Most are short-lived and do not

*
exist under normal conditions (exceptions.

are electrons, neutrons, protons and neu-
trinos). Originally this term was applied
to any particle that could not be sub-
divided, or to constituents of atoms;
now it is applied to nucleons (protons
and neutrons), electrons, mesons, muons,
baryons, strange particles, and the anti-
particles of each of these, and to photons,
but not to alpha particles or deuterons.
Also called fundamental particles.

film badge A light-tight package of photographic
film worn like a badge by workers in
nuclear industry or research, used to ,

measure possible exposure to IONIZING
RADIATION. The absorbed dose can be cal-
culated by the degree of film darkening
caused by the irradiation.

flux (neutron) A measure of the intensity of neutron
radiation. It is the number of neutrons
passing through 1 square centimeter of a
given target in 1 second. Expressed as
ny, where n = the number of neutrons per
cubic centimeter and v = their velocity
in centimotora per second.

gamma rays (Symbol y (gamma)) High-energy, short4

wavelength electromagnetic radiation.
Gamma radiation frequently accompanies
alpha and beta emissions and always ac-
companies fission. Gamma rays are very



I .
.

e, .

* penetrating and are best stopped or
shielded against by dense materials, such
as lead or. depleted uranium. Gamma rays
are essentially similar to X-rays, but
are usually more energetic, and are nuc-
lear in origin.-

gauging The measurement of the thickness, density
or quantity of material by the amount of+

radiation it absorbs. This is the most
common use of radioactive isotopes in
industry. Also spelled gaging.

half-life The time in which half the atoms of a
particular radioactive substance dis-
integrate to another nuclear form.
Measured half-lives vary from millionths of
a second to billions of years.

health physics Health Physics is a profession devoted to the
protection of man and his environment from
unwarranted radiation exposure. The health
physicist is a person engaged in the study
of problems and practices of providing radia-
tion protection; he is concerned with an
understanding of the mechanisms of radiation
damage, with the development and implementation
of methods and procedures necessary to evaluate

- radiation hazards and with providing pro-
tection to man and his environnent from un-
warranted exposure.

induced radioactivity Radioactivity that is created when substances
are bombarded with neutrons, as from a nuclear
explosion or in a reactor, or with charged
particles produced by accelerators.

ion An atom or molecule that has lost or gained
one or more ELECTRONS. By this IONIZATION
it becomes electrically charged. Examples :
an alpha particle, which is a helium atom

. minus two electrons; a proton, which is a
hydrogen atom minus its electron.

ionization The process of adding one or more ELECTRONS
to, or removing one or more electrons from,
atoms or molecules, thereby creating IONS.
High temperatures, electrical discharges,
or nuclear radiations can cause ionization.
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ionizing radiation Any radiation displacing electrons from atoms
or molecules, thereby producing IONS.
Examples: alpha, beta, gamma radiation,
short-wave ultraviolet light. Ionizing
radiation may produce severe skin or tissue
damage..

isotope One of two or more atoms with the same
ATOMIC NUMBER (the same chemical element)
but with different ATOMIC WEIGHTS. An equiv-,

alent statqment is that the nuclei of isotopes
have the same number of protons but different

pgmbersofneutrons. Thus, 12 , 130, and0
C are isotopes of the element carbon, the

symbols' denoting their common ATOMIC
NUMBERS, the superscripts denoting tne differing
MASS NUMBERS, or approximate atomic weights.
Isotopes usually have very nearly the same
chemical properties, but somewhat different
physical properties,

mass number (Symbol A) The sum of the neutrons and protons
in a NUCLEUS. It is the nearest whole number
to an atom's ATOMIC WEIGHT. For instance,
the mass number of uranium-235 is 235

6'

'Mev One million (cr 10 ) electron volts. (Also
written as MeV.)

micro A prefix that divides a basic unit by one
million.

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

molecule A group of atoms held together by chemical
* forces. The atoms in the molecule,may be

S , and Sg, or different,identical, as in H Pas in H O and CO .2sA m,olecule is the smallest
2 2

unit of matter which can exist by itself and-

retain all its chemical properties.

neutron (Symbol n) An uncharged ELEMENTARY PARTICLE
with a mass slightly greater than that of the
PROTON, and found in the NUCLEUS of every atom
heavior than hydrogen. A free 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 ir. a NUCLEAR REACTOR.
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neutron capture The process in which an atomic NUCLEUS absorbs
or captures a neutron. The probability that
a given material will capture neutrons ist

measured by its neutron capture CROSS SECTION,-
which depands on the energy of the neutrons!

'

and on the nature of the material..

nuclear reactor A device in which a fission CHAIN REACTION
- can be initiated, maintained, and controlled.

Its essential component is a CORE with fission-. ,

able FUEL., It usually has a MODERATOR, a
REFLECTOR, SHIELDING, COOLANT, and control
mechanisms. Sometimes called an atomic
" furnace", it is the basic machine of
NUCLEAR ENERGY.

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.

atom's mass. All nuclei contain both PROTONS
and NEUTRONS, except the nucleus of ordinary
hydrogen, which consists of a single proton,

particle A minute constituent of MATTER, generally one
with a measurable mass. The primary particles
involved in radioactivity are ALPHA PARTICLES,
BETA PARTICLES, NEUTRONS, and PROTONS.

proton An ELEMENTARY PARTICLE with a single positive
electrical charge and a mass approximately
1837 times that of the ELECTRON. The nucleus
of an ordinary or light hydrogen ATOM. Pro-
tons are constituents of all nuclei. The
ATOMIC NUMBER (Z) of an atom is equal to the
number of protons in its NUCLEUS.

quality factor The factor by which absorbed dose is to be
multiplied to obtain a quantity that ex-

| presses on a common scale, for all ionizing
| radiations, the irradiation incurred by ex-

posed persons.

rad (Acronym for Radiation A'osorbed Dose.) The
basic unit of absorbed dose of IONIZING RADIA-

| TION. A dose of one rad means the absorption

| of 100 ergs of radiation energy per gram of
absorbing material.

i

; radiation The emission and propagation of ENERGY
I through matter or space by means of electro-
'

magnetic disturbances which display both
wave-like and particle-like behavior; in this
context the " particles" are known as PHOTONS.
Also, the energy so propagated. The term
has been extended to include streams of
fast-moving PARTICLES (alpha and beta par-
ticles, free neutrons, cosmic radiation,

- _ __ _ _ _ ___-_-____-- _ -_ _ _-_ _ _ _ _ _-__--________ _ _-_---_ _ _ --_- ___--_-__
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'etc.). Nuclear: radiation is that' emitted.
from atomic nuclei in various NUCLEAR-
REACTIONS, including alpha, beta and ga.mma
radiation and neutrons.o

.; radiation protection The officielly determined radiation doses
guide which should not.be exceeded without careful

consideration of the reasons for doing so.
These-standards, established by.the Federal.*

.e ,- Radiation Council, are equivalent to what~was
- formerly cgiled..the MAXIMUM. PERMISSIBLE DOSE:

or MAXIMUM PERMISSIBLE EXPOSURE.

radiation source Usually a man-made, sealed source of RADIO-
ACTIVITY used in teletherapy, . radiography,.
as a power source for batteries, or in.various
types of industrial gauges. Machines such

,

as accelerators, and radioisotopic generators.

and natural' radionuclides may also be. con-,

sidered as sources.-

,

radiation standards. Exposure standards, permissible concentrations,
rules'for safe handling, regulations for
transportation, regulations for industrial
control of radiation, and control of: radiation
exposure by legislative means.-

radioisotope. A radioactive isotope. An unstable isotope
l' of an element that decays or disintegrates-

spontaneously, emitting radiation. More-thans
,

1300 natural and artificial radioisotopes'
! have been identified.

(Acronym for. Roentgen Equivalent Man.) Therem
unit of dose of any lonizing~ radiation which

i produces the same biological ~effect.as a' unit'

of ABSORBED DOSE of X rays. The equivalent

dose (in REMS) = QF x absorbed dose (in
RADS).

roentgen (Abbreviation R) A unit of exposure to
; IONIZING RADIATION. It is that amount of

gamma'or X rays required to' produce ions
carrying 1 electrostatic unit of electrical.
charge (either positive or negative) in 1

|
cubic centimeter of dry air under standard

L conditions. Named after-Wilhelm Roentgen,
German scientist who discovered X rays in
1895

scattering A process that changes a particle's trajectory.
Scattering is caused by PARTICLE' collisions

i
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with atoms, nuclei, and other particles or.
by interactions with fields of magnetic force.
If the scattered particle's internal energy
(as contrasted with its kinetic energy)

'

is unchanged by the collision, elastic scat-
tering prevails; if there is a change in the --

internal energy, the process is called inelactic'
scattering.

shield (shielding) A body of material used to reduce the passage-

of radiation.

X ray A penetrating form of electromagnetic radiation
emitted.either when the inner orbital elec-
trons of an excited atom return to their
normal state (these are characteristic X
rays), or when a metal target is bombarded
with high' speed electrons (these are brems-
strahlung). X rays are always nonnuclear in
origin.

'

.

e
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CUSTOMER ASSISTANCE. SAMPLE (B)

NOTE: Shows typical examples Combined for DensART, LevelART. WeighART & WebART
9. STORAGE OF SEALED SOURCES-

I
"

M I CONTAINER AND/OR DEVICE IN WHICH EACH SEALEO
N"AME op MANupACTURER heODEL fouteOGR

source WILL st STORED OR USED.
'

g g
m .

A. s. C.

j)" Sotkce Holder Ohmart SR-1oc
=> '

K)
"- :' Source Holder Ohmart SHRM

Source Holder Ohmart KHI M

Ohmart BG-12
Snn er* p Mal rip,

10. RADIATION DETECTION INSTRUMENTS
TYPE M ANUF ACTUR E R'S. MODEL NUMSGA RAOlAfl088 SENSITIVITY -

{ - OF NAME NUMBER AVAILABLE DETECTSO RANGE
/e4pAe, bees, Im##ireestaposamour

se INSTAUMENT erne. raw mmensm. a. wrens -

,,c,*
A e C D E F

in fl0NE REQUIDED BY THE USE t. THE OHM /RT CORPORATION WILL PROVI DE A
"ICLC SER"!CC "C."RESC.*iTA"I"E-TG 00 IfiiTIAL AND }ii-GGIiiG TE5T: REQUIREu,

ist USING PROPER INSTRUMENTA" ION.

(3)

.

(4)

11. C ALIBRATION OF INSTRUMENTS LISTED IN ITEM 10

Da. CAL 10 RATED BY SERVICE COMPANY Ch. CALIBRATED SY APPLICANT

NAME, ADDRESS. AND FREQUENdY A tresA e sepeers anew alueerAM mureheaf, Aussemey aW asessissult
..w Av rernw4 ,,.n m- . .

Not Applicable Not Applicable
12. PERSONNEL MONITORING DEVICES

Iched endfor como$e en sporopriere) m &,9 EACHANGE FAtouseeCs
Ca

U i" '''* * ^ M' 'N0HE REQUIRED BY USER. RADIATION
O MONTHLY

DOES NOT EXCEED 5 MR/HR AT ONE U **"78"'Y
D'2"y* "," y',","$',57E NCE (1) FOOT FROH GASE OUTLINE AND

100 MR/HR FIELD IS NOT PRESENT
O OTHEA(Sossi&/:

013) oTHE R isosce41: ,

NOT APPLICABLE NOT APPLICABLE'

6

13. F ACILITIES AND EQUIPMENT (Check were appropriate and ettsch ermotsted sketchles) and description (sl.

O .. LAsoRAtoRY F ACILITIES, PLANT F ACILITIES, FUME Hooos traenese ritereren, treart,ETC.
O b. STOR AGE F ACILITIES. CONTAINE RS, $PE CIAL SHIELOING (fleed erivAr temporaryl, ETC.

O e. REMOTE HANDLING TOOLS OR EQUIPMENT, ETC. Not Applicable
O d. RESPIRATORY PROTECTIVE EQUIPMENT, ETC.

14. WASTE DISPOSAL

a pAuf or CoMvERCiAL WASTE otsPosAL SERVICE EMPLovEo Complete as shown on
Attached Bvoroduct Material License Attachment (Form SDFV5479)

6.17 COMMERCIAL WASTE DISPOSAL SERVICE IS NOT EMPLOYED,SUDMIT A DETAlLED DESCRLFTION OF METHOOS WHICH WILL
DE USED FOR DISPOSINC OF RADIOACTIVE WASTES ANO ESTIMATES OF THE TYPE AND AMoWNT OF ACTIVITY INVOLVE 0.lF '
THE APPLICATION is FOR SEALED SOURCES AND DEVICES AND THEY WILL SE RETURNED TO THE MANUFACTURER,90 STATE <

Complete as shown on -

Attached Byproduct Material License Attachment (Form SD,FV5479)

PORW NRC.313 ||$ 78)
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CUSTOMER ASSISTANCE SAMPLE (A)
--

.
,

NOTE; Shows typical exampic.s combined for 0;nsART, LGval ART, WeighART & W:bART

eOnM NRC 313 ) U.S. NUCLE AR REGULATORY COMMISSION 1. APPLICATION FOR:
| Check end}pr tornphtte en appropreetel

IS T9I
10 C F R 30

APPLICATION FOR BYPRODUCT MATERIAL LICENSE I s. NEW LICENSE
INDUSTRIAL

O b. AMEN 0 MENT TO: .
See attached onstrwetoons for dersort

i LIGEN5E NUMBER
OCornotered applicatoons are foted on duct <cate with the Divisoon of Fur! Cyck and Meteria! Safety.

Offoce of Nuclear Materra! Safetv. and Safeguards. U S Nuclear Reputatory Corrvnowan. O c. RENtwAL OF-
Wesnington. DC 20$$$ or soolocations enay be filed orrperson at the Cornmawon's offoce at {v( , ug g u,, uu u,,,

1711 H Street. NW. Wa:honston. O C. or 191S Eastern Avenue. Solmer Sprung. Maryland.

M
Ld 2. APPLIC AN T'S N AME (Instoration, form. person etc.J NAME OF PERSON TO OE CONTACTED REGARDINO TN98

( E "''c^'' "

hh ELM 0 R. SMEDLEYACE CHEMICAL COMPANY
C1
E TE LEPHONE NUMBER. ARE A CODE - NUMBE R EXTENSION TE LEPHONE NUM8E A: ARE A CODE - NUMBE R EXTENSION

8 1-614-555-1212 1-614-555-1212
4. APPLIC ANT S M AILING ADDR ESS (include Iso Codel 5. STREET ADDRESS WHERE LlCENSED MATERIAL WILL SE USED

"''"d* #'# #**''
"u P. O. Box 965 (t

g F) Anytown, Ohio 43000 23 Main Street
H Anytown, Ohio 43000
ef,

=>
tlF MORE SPACE ls NEEDEO FOR ANY ITEM. UsE ADDITIONAL PROPERLY KEYEO PAGEs.)'>

6, INDIVIDUALIS) WHO WILL USE OR DIRECTLY SUPERVISE THE USE OF LICENSED MATERIAL
(See items 16 and 11 for reouorod tramang and esperoence of each ondovatualnamed beoow)I

TITLE*

FULL NAME

Joe M. Doakes Plant supervisor*

b- Donald Smith Maintenanco Sunnevisnr

Susan B. Anthony instrument Ronorvisnrc.
I A trach a resume of perron's tremmg and espersence as sythned an /gonee

7. RADIATION PROTECTION OFFICER |'''"ist Any Training or Experience
"'#*"""'"'**"''""*"'*'*''''""*"'''*'8'

Elmo R. Smediey L,

8. LICENSED MATERIAL
NAME OF MANUF ACTURER MAkiMUM NUMOER OF

L ELEMENT CHEMICAL MILLICURIES AND/OR SEAL 80
'

AND
i AND ANO/OR

N MASSNUMBER PHYSICAL FORM MODEL NUM8ER SOURCES AND MAXIMuad ACTI-

//t Sessed Sevicel VITY PER SOURCE WH6CH WILL
E SE POSSESSED AT ANY ONE TsedE

e' C O |
NO. A

Cs-137 Sealed Source Ohmart A2102 50 mci"

*

21 Cs-137 Sealed.Snurce Ohmart A5771 35 mci
g

Sealed Source Ohmart 17-2100 2000 mciE5 L ) 25 co An
22

-

gM,Hai AM-241 Sealed Source Ohmart A5799 1000 mci

:) DESCRISE USE OF LICENSED M ATERI AL

w
Cr: J )m used in an ED-6 to measure density in a pipe.
6
gK )m Used in a BW-36 to weigh material on a belt.

Used __in a_SHLM to measure level in a vessel.21

, scILiu BG-12 to measure wetohtLunit area.'' U
- ww

AbSfANCEO!RECTIONS: Use only item for Density gage license CUSTOMER ASSISTANCE SAMP

Use only item for Weigh Scale license BASED ON ASSUMPTION THAT
Use only item ( for Level gage license CUSTOMER WILL USE OHMART
Use o.oly item ( for Thickness and/or Basis FIELD SERVICE

Weiqht qaqe license
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U. S. NUCLEAR REGULATORY COMMISSIONN ,
d . . .

-

|M ITEM 14. WASTE DISPOSAL
F

J Whenever the source holder is no longer needed it will be either

5 1. Removed and stored in a locked cupboard or room properly labeled. It will

y not be replaced in service without prior wipe testing, or

I 2. Removed and returned to the manufacturer for disposal.; ,

h In either case, the services of the manufacturer's representative will be- 0
j

9 obtained to supervise removal, reinstcllation, and/cr packaging for return to'

( the manufacturer, g,

$ 15. RADIATION PROTECTION PROGRAM $

[ The source holders will be received and stored pending arrival of !
I Manufacturer's Field Engineer. The source holders will be installed in the k

t

,

| H closed position under the supervision of the representative. A written pro- ' '

'

| % cedure for prevention of entry into the vessel when the source is in the open
p (source exposed) position will be prepared. This program will be developed j

[ in consultation with the manufacturer's representative.

f The initial radiation survey will be made by the representative at the f,
i time of placing the device in service. An occupancy evaluation will be made q

i
'

[ by the representative and should film badges appear to be required, they will [
r be obtained. Form HRC-3 will be posted and should the radiation survey with 5

the vessel (s) empty reveal radiation fields in excess of 5 mr/hr at 12 inches L

'

5)/ from the surface of the vessels, appropriate warning. signs will be posted. O
|

r; Procedures will be adjusted to reduce the total dose to personnel to the mini- e

[ mum reasonably achievable. A copy of the radiation survey and written procedures /f

c will be kept on file for future reference. p
p .

[ In case of malfunction of the source h' older or damage thereto, the services ?
of manufacturer's representative will be obtained for repair or to supervise '

g
O removal and proper packaging for return to the manufacturer for repair or i

k replacement as required. y

b.c In case of emergency such as fire or explosion involving apparent damage to the d,

b source holder, the appropriate Retional Office of Inspection and Enforcement n

t (10 CFR 20 Appendix D), USNRC, will be contacted for assistance. The area . g
: i around the source holder will be barricaded. The services of a manufacturer's
| b r@. +:,Ma h ..'M R C,taind t: =:irt ir Npc:tien N %=* *M 1m1

l -[ health authorities will also be notified. g
,

L
| j' WIPE TEST PROCEDURE - A test will be performed on the surface of the source

holder at the appropriate interval by the individual user listed in the appli- ?*

,

; cation in accordance with the instructions of the manufacturer's representative q

| l' and contained in the gage instruction manual. The wipe test kit to be used in i
' [ The Ohmart Model LT nad the wipe will be evaluated for leakage by The Ohmart ['

;/ Corporation. Should the presence of 0.005 micorcuries of removable contamination
'

i be detected, the source holder will be withdrawn from service, the Regional
| [ Office of the USNRC notified and the device repaired or replaced by the U

j manufacturer.
,

! ! h

[ q!

- ^i'~~r- * ^ ~ - ' ' - ' ' ' '

I s..% M.W.-;&~DTt
- -

- _ . -
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CUSTOMER ASSISTANCE SAMPLE (C)

NOTE: Shows typical examples combined for DensART, LevelART, WeighART & WebART
INFORMATION REQUIRED FOR ITEMS 15,'16 AND 17

Describe in detail the informatioe. required for items 15,16 and 17. Begin each item on a
separe,te page and key to the application as follows:

15. RADIATION PROTECTION PROGRAM. Describe the radiation protection program as appropriate for
the meterial to be used including the duties and responsitpHties of the Radiation Protection Officer,
control measures, bioassay procedures (# asseimrf, doy todey general safety instruction to be followed,
etc. if tre appiication is fue nooiesi noun.e's also submit leek testing procedures, or if leek testing will be
performed usino a ieek test kit, specify manuf cturer and modse number of the leek inet kit. complete as
shown on attached Byproduct Material License Attachment (Form SDFV5479)

16. FORMAL TRAINING' IN RADIATION SAFETY'. Attadi e resume for each individual namee m
hems 6 and 7. Describe individual's formal training in the foHowing areas where applicable. Include
the nome of person or institution providing the training, duration of training, when training was
teceived, etc.

a. Principles and practices of radiation protection.

Attach Resumeb. Radica#v!ty rnessurrree it rtan:'ardd.!an and monitoring
techniques and instruments.

c. Mathematics and calculations basic to the use and meesurement of
radioactiv'ty.r

d. Biological effects of radiation.

17. EXPERIENCE. Attach a resume for each individual named in items 6 and 7. Describe individual's
work experience with radiation, including where experience was obteined. Work experience or on-
the-job training should be commensurate with the proposed use. include list of radioiectopes and
maximum activity of each used.

Attach Resume

18. CERTIFICATE '

inn utem must be conneneed by avoincent)
!

!

;

!

ne soolocent and any o!!renet esecurone this certofoare on benert or me apptocer named en trem 3,
croso& est thus ecoticatoon os preoered on motormity wre Torar 10. Code of Federer Reeunetrans.
Pen 30. and ther ett informerson conrooned tween, metudmg any suppternents erressed hereto, is trare
and correct to me best of our knowardpe and belief.

WARNING.-1s USN Section 1001; Act of June 25.194e; 62 Sint. 749; makes it e cresunes offenes to suske e unlifulh false statement se
representetson to env depanment or seeney of the Untted States es to any enetter urethsn its juriedection.

e. Lit.:ENSE FEE REQUIRED RTIFYING OFFICIAL IS oneterrel
(see Seeroon 170.31.10 CFR 170)

c. NAME (7'rpe or

| yNI,, m m F m cA,E _ -

7 x12,m _F E _ Em.

50Aen NnC4 3 B 16 78)
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U.S. NUCLEAR REGULATORY C0ftriISSION a~nd

U.S. DEPARTMENT OF TRANSPORTATION

Regulations for Users of Nuclear Gages ,

GENERAL ,

The intent of this bulletin is to abstract and sunnarize regulations of the

U.S. Nuclear Regulatory Commission concerning the use of radioactive material in

gaging devices as manufactured by The Ohmart Corporation. A summary of pertinent

Department of Transportation shipping regulations is also included. *

I

.

PURPOSE OF'NRC REGULATIONS

To control the use and location of radioactive materials under its

jurisdiction for the protection of public health and safety.

SCOPE OF THE NRC AND AGREEMENT STATE REGULATIONS

t

-The NRC controls the ownership, use and transfer or disposal of all radioactive

materials which cre used or. created in the atomic energy program. These include

source paterial such as uranium and thorium and hy-products such as Cesium-137 .

Cobalt-60, Strontium 90 and many others. Special nuclear material such as

Plutonium 238 is under especially stringent regulation because it is fissionable

in large quantities (many times the quantities used in gages). All control is

through licensing.

See Appendix C*

,

5-1
.~ . . . .
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The NRC does not control naturally occurring radioactive materials not

connected with.the program. Among these are Radium-226 and its decay series

|
including, among others, Lead-2.10. The NRC does not have any regulatory.

authority over X-ray equipment or naturally occurring radioisotopes.

AGREE!4ENT STATES

i

The individual states are gradually taking over the regulation of all

radiation emitting materials and devices including naturally occuring radio-

active materials and X-ray equipment.'

.

Under -legis1ation enacted several years ago, 'it is provided that the NRC
~

may pass control of various radioactive materials and sources of radiation to'

the various states, providing the state legislation meets NRC standards. The

basic action here is the signing of an aggreement with the NRC hy the Governor
'

of the state. This agreement covers legislation for the control of materialc

which has been enacted by the State Legislature. As of- February, 1980, 26 ;

states have becor,e Agreement States. These are:'

i.

Alabama flebraska

Arizona Nevada

Arkansas New Hampshire

California New fiexico

Colorado' New York'

Florida florth Carolina
,
'

Georgia North Dakota

Idaho Oregon*

Kansas South Carolina

5-2
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Kentucky Tennessee

Louisiana Texas

Maryland liashington

Mississippi

Rhode Island .

In addition to the above twenty- six Agreement States, there are several other
t'

states in which legislation is either pending, or is being considered.

In general, the legislation passed by the states has the same provisions as

the ilRC regulations with the State Public Health Organization substituted for the

Nuclear Regulatory Commission. However, there is one marked difference. In vir-

tually all Agreement States so' far the State Legislation has included all sources

of' ionizing radiation. This means that naturally occurring materials such as 1

radium, and X-ray equipment, not covered by ARC regulations, are covered by

: state regulations.

In the case of Agreement States, there is no contact with the ilRC. All

dealings are with the state agency. We have included Appendix 8 showing to what

organization correspondence should be addressed in each state to obtain license

application forms and instructions.-

In addition to the total control exercised by Agreement States, most states

provide for the registration of radioactive isotopes or sources of ionizing

radiation. -Details of the registration requirements may be had by writing to the

' appropriate State Department of Public Health.

All Agreement States accept the IIRC General License gages.

5-3
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LICENSES

.

GENERAL LICENSE
.

k

The concept of a General License is very confusing and often misunderstood.

We usually think of a license as something.we carry in our billfolds or hang on

our auto bumpers that proves we have paid a periodic fee permitting us to engage

in some activity. The regulations of the USNRC.(and the " Agreement States") con-

tain numerous paragraphs such as 10CRF31.5, partially quoted below, which have

the effect.of issuing a license under certain conditions without any documen-

tation. Part of 10CRF31.5 is quoted below:

.

"31.5 (a) Subject to the provisions of this section, a general license

is hereby issue'd to own, receive, acquire, possess and use-hy-product

material when contained in devices designed and manufactured for the
,

purpose of detecting, measuring, gauging or controlling thickness,

dens'ity, level, interface location, radiation, leakage, or qualitave

or quantitative chemical composition, or for producing light or an ;

ionized atmosphere.

(b) The general license contained in this section applies only to

devices which have been:
.

(1) Manufactured in accordance with the specifications and contained-

'in specific license issued by the Commission to the manufacturer of the

device pursuant to 32.51 of this chapter, or in accordance with the

specificationr contained in a specific license issued to the manufac-

turer hy an Aggrement State which authorizes the manufacture of the

5-4
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device for distribution to persons generally licensed by the Agreement

State;.and (2) Installed on the premises of the general licensee by a ,

person authorized to install such devices under a specific license issued

to the installer by the Commission pursuant to Parts 30 and 32.of this

chapter or by an Agreement State .if a label affixed to the device at the;

f,

time of receipt states that installation by a specific licensee is required.
,

The requirement of this subparagraph (2)does not apply while devices are '

held in storage in the original shipping container pending installation by

a specific licensee "

OHfMRT GENERAL LICE!!SE GAGES
,

i

:

!!ote subparagraph (b) (1).. The Ohmart Corporation has a specific license ,

| f34-00639-0.3G to distribute certain devices to General Licensees.

In general, gages manufactured for distribution to a General Licensee must f
i

have a radiation field low enough that personnel are not apt to receive a radia- ;

tion dose in excess of.0.5 rem / year. 5 MR/HR at 12" from the surface in most
,

installations meets this requirement and is the accepted criteria.

Referring to 10CFR31.5 (b) (2), quoted, gages distributed to General

e . Licensees must bear certain labels setting forth the restrictions governing

installation, leak testing and service to the source holder.
,

A typical label is snown on the following page.

ilote in paragraph 4 that any person may mount this gage in place

5-5
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f ) FOR A DETAILED EXPLANATION OF THl3 LABEL READ d
OHMART INSTRUCTION MANUAL,

SECTION RS ""
,

RECEIPT. POSSESSION. USE AND TRANSFER OF THIS
j DEVICE ARE SUBJECT TO A GENERAL LICENSE OR

EQUIVALENT AND REGULATIONS OF THIS U.S. NRC OR AN
AGREEMENT STATE.

ABANDONMENT OR DISPOSAL PROHIBITED UNLESS TRANS.
FERRED TO PERSONS SPECIFICALLY LICENSED BY THE
NRC OR AN AGREEMENT STATE.

OPERATION PROHIBITED IF THERE l$ INDICATION OF.
FAILURE OF OR DAMAGE TO SHIELDING. OR SOURCE
CONTAINMENT.

ANY PERSON MAY MOUNT THIS DEVICEIN PLACE INITIALLY.
PROVIDED THE ON OFF MECHANISM 15 LOCKED IN THE
OFF POSITION. ALL OTHER DEVICE INSTALLATION. DIS-
MANTLING. RELOCATION. REPA!R AND TESTING INVOLY-
ING THE RADIOACTIVE MATERIAL. ITS SHIELDING AND
CONTAINMENT SHALL SE PERFORMED BY PERSONS SPEC-
SPECIFICALLY LICENSED BY THE NRC OR AN AGREEMENT~ '

STATE.
.

DEVICE SHALL BE TESTED FOR RADIOACTIVE LEAKAGE
AND PROPER FUNCTIONING OF ON OFT MECHANISM AND
INDICATOR AT INSTALLATION AND AT SOURCE REPLACE.
MENT BY PERSONS SPECIFICALLY LICENSED BY THE NRC
OR AN AGREEMENT STATE. THEREAFTER. TESTING SHALL
BE DONE AT NO LONGER THAN 3 YEAR INTERVALS.
USING PROCEDURES STATED IN THE INSTRUCTION MANUAL

<

LOSS. THEFT OR TRANSFER OF THIS DEVICE AND FAILURE
'

OF OR DAMAGE TO THE SHIELDING. OR THE SOURCE
CONTAINMENT. MUST BE REPORTED TO THE NRC OR AN
AGREEMENT STATE. |
THIS LABEL SHALL BE MAINTAINED ON THIS DEVICE IN l

| A LEGIBLE CONDITION. REMOVAL OF THIS LASEL IS
PROHIBITED ~ r/NtAstti.cosssesO '

5-6
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initially. The initial tests' and startup, however, must be performed

by an individual specifically licensed to do so.

With most of Ohmart's Generally Licensed gages, the possessor may,

af ter the' initial startup, perfom the required, periodic wipe tests
I

and . shutter mechanism ~ checks.

1
.I

SPECIFIC LICEllSE

A specific License is a document issued to an applicant, authorizing a

specific activity. The license outlines the activity which the licensee may
4

pursue, type of device (or devices) the licensee may possess, and the limits

within which the licensee may use such devices. It names a specific-individual

(or individuals) as use'r and names a Radiation Protection Officer who may be

the sane as one of the Individual Users. The Radiation Protection Officer is

responsible for keeping of the various records required by the licensing

authority. Requirements and instructions for making application for a

Specific License are contained in Section 30.32-and 30.33. The most important j

require.ent is 30.33 (a) which requires that the applicant be qualified by
-

training and experience to use the material for which the license is requested.

This training may be imparted by the Ohmart engineer at installation and/or

start-up or at the periodic Ohmart Corporation training school.

The Specific License does not grant any privileges which are not actually

stated. However, it is possible, after the required training, to have the

Indivifual' User or Users, and/or Radiation Protection Officer, granted the

authority to make wipe tests or to supervise the installation, relocation or

re.Tioval of gages. These privileges may be acquired in the original application,

5-7
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providing they delineate training satisfactory to the NRC or Agreement State.-

A' program satisfying these requirements is offereil by The Ohmart Corporation.

TESTS TO BE PERFORMED ON NUCLEAR GAGES

There are two basic tests that must be perfomed on nuclear gages. The .

first is a radiation survey and occupancy evaluation of the installation. This

is prepared immediately af ter installation, or placing in service, and is made

by the Ohmart engineer or other licensed person. The purpose of this survey and

evaluation is to obtain a radiation profile in relation to the device and to

detemine whether personnel monitoring is required.

'The second test is a periodic test for leakage of radioactive material.

This applies to all but gas sources such .as KR-85. This test must be performed

at intervals specified in the labelling on General Licensed gages or in the

text of a Specific License. At the same time the operations of the 0!1/0FF

mechanism (if any) must be tested. The basic interval for such tests is

six months, however, most Ohmart source holders are approved for leak test

at three year intervals.

.

Records of prescribed tests must be kept on file by the licensee and

available to ilRC inspectors on request.

RESTRICTED AREA Afl0 POSTI!iG

Section 20.202, " personnel monitoring," covers the definition of the

various areas requiring personnel monitoring. The next section, 20.203,

covers the posting requirements. The two areas concerning us are
s'-s
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" Radiation Area" and "High Radiation Area".

RESTRICTED AREA-

A restricted area is an area where access is controlled for the purpose

of protection from radiation.

The radiation limits defining a RESTRICTED AREA are:

Where an individual, when continuously present, would receive more

than 2 mr/hr or 100 mr in seven consecutive days. This is determined

from the initial field radiation survey.

Radiation Area is defined as any area accessible to personnel, in which

there exists radiation at such levels that a major portion of the body

could receive in any one tour a dose i'n excess of 5 millirem, or in any -

i

five consecutive days a dose in excess'of 100 millirems. A radiation
;

area need not be posted with " Caution,'ladiation Area" signs provided

the radiation level twelve inches from the source container or housing i

does not exceed 5 mr/hr. '

; i

!

High Radiation Area is defined as any area accessible to personnel where '

an individual could receive a dose in excess of 100 mr in any one hour
i

to a major portion of the body.

The posting required in the areas above is, logically enough, " CAUTION-

RADIATION AREA" for the radiation area and " CAUTION - HIGH RADIATION' AREA" for
'

the high radiation area. Both signs bear the standard radiation symbol, the
''

magenta propeller on the yellow background.

5-9
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In addition to the caution posting requirements, it is required that

fonn NRC-3 (notice to employees) be posted in such locations as- to assure

that employees working in or frequenting restricted areas will observe the

notice on the way to or from work.

Since most devices have a surface radiation level in excess of

" unrestricted areas" limits, it is best to post this sign since it is not

a caution sign but merely advisory in nature and not likely to cause concern.

PERSONNEL MONITORING

Personnel monitoring is required for any individual who:

Enters a "High Radiation Area"

Is apt to receive 25% of the maximum quarterly allowance of 1.25 rem

(whole body). This is approximately 25 mrem /wk. and is based upon

the survey and occupancy evaluation performed at time of startup.

I
:

RECORD KEEPING REQUIREMENTS

Federal or State regulation requires the following records to be kept

on file for each nuclear device on site:

1. A record of the INITIAL RADI ATION SURVEY made at time of start-up.
~

2. A record of the WIPE TEST CERTIFICATE shipped with each gage, certifying

that the source has been wiped prior to shipment and found to have less

than 0.005 uCi of removable contamination.
5-10
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~3. Records of all periodic wipe tests required to be performed. <

4. A. For a' gage under a SPECIFIC LICENSE, the user must either post

or. maintain available for employees' inspection a copy of the

SPECIFIC LICENSE. If the license is'not posted, then a notice

must be posted stating that the license'is available for

inspection.

B. For a gage under a GENERAL LICENSE, the user must post or main-

tain available for employees' inspection a copy of the CURRENT

Federal or Agreement State regulations. Regulations, in EFFECT

AT SHIPMEllT, are found in OllMART INSTRUCTION MANUAL shipped with

the gage.

'

5. Records must be naintained concerning any SOURCE SHIPMENT FROM USER'S
,

FACILITY. This record should include date of shipment, address to which

the source was shipped, and any verification of. receipt.
.I

i

6. Records of personnel. monitoring, when monitoring is required.
!

! personnel monitorina is required when:

A. A person must enter an area where 100 mr/hr field is present.

_

B. A person is apt to receive more than 25% of the allowable dose of 1.25 r/

quarter, based on occupancy evaluation of the installation.

C. 'It is the policy of the company using the gage to do the monitoring.

5-11
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In addition to the above routine requirements there are certain reports

rekuired on accidents or unusual occurences. 'In the regulations these are
,

broken down into "immediate notification" and " twenty-four hour notification"

reports. For purposes of simplification, all should be considered as immediate

notifications. Under these occurrences the user must notify the Director of

Licensing and the appropriate Nuclear Regulatory Commission Operations Regional

Office (which is listed in Appendix D part 20 of the Regulations and Form NRC-3.

After an accident or unusual occurence, the user should check the regulations.

If the regulations are not available for some reason it is best to telephone

the Regulatory Operations Regional Office at once. The office should be told

what occurred and asked what steps should be taken. The user can also tele-

phone The Ohmart Corporation, but is not required to do so. Basically the
.o., . . .

reports must be made as follows:

Immediate Notification. (Teleph'one and telegraph)

l'. Theft or loss of licensed material.

-2. Exposure of the whole body to 25 rems or more; or. exposure of the

skin to 150 rems or more; or exposure of the feet, ankles, hands or ;

!

forearms to 375 rems or more.

3. The release of radioactive material which if averaged over tventy-four

hours would be in excess of 5000 times the limitations in Appendix B,

Table 2 of CFR Part 20.

4. A loss of one working week or more of any facilities due to a radiation

incident.

5. Damage to property in excess of $100,000.00 due to a radiation incident.

5-12
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~ Twenty-Four Hour flotification

1. Exposure of whole body to 5 rems or more, the skin to 30 rems or more
4

or feet, ankles, hand or forearms to 75 rems or more.

2. . Release of radioactive material in concentration which if averaged

over twenty-four hours would be in excess of 500 Simes the limit

specified~in Appendix B, Table 2.

3. A loss of one day or more of operation of any facilities

due to a radiation incident.

4. Damage to property in excess of $1,000.00 due to a radiation incident.

In addition to the above, where personnel monitoring is required, the employer must

report to former employees, on request, the former employee's exposure to

radiation as shown in the records maintained by the licensee. Naturally, if

such a record is not required to be maintained, no reporting responsibility is

indicated. Most Ohmart gages do not require monitoring.
i'

The employer is also required to report, to the Director of Licensing, '

U.S. fluclear Regulatory Comission, Washington, DC, 20545, with a copy to the

Director of appropriate fluclear Regulatory Commission Regulatory Operations

Regional Office each exposure of an individual to radiation or concentrations

of material in excess of any applicable limit in the above requirements or in

the user's license. He is also required to report any incidents on which

notification is required above.

i

I
!
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There are certain other reporting requirements which govern, primarily, the
~

useof9adioactivematerialsotherthaninasealedsource. These would

also appli in case of source leakage, the probability of which is quite

remote. However, this information ran be obtained from Section 20.405 of
'

the regulations.

INSPECTION
~~

Tiel)RC maintains a staff of inspectors, called Compliance Officers,

who periodically visit user's establishments and. inspect their installation-

and their records. Any deviation from the regulations is reported by these
|

officers to the Regulatory Operations Regional Offices. Recently, these i

inspections are becoming somewhat painstaking. This is good. It assures

the user that his records and his installations are in good shape and

protects him from possible future problems in employee relations. In some

cases, it might even protect him from lawsuits. However, this stepped-up

activity also requires additional care and knowledge. ;

. DISPOSAL

When a radioactive source is no longer required, it may be disposed of by ;

any one of a number of approved disposal agencies. The easiest thing for Ohmart [

customers to do is to contact The Ohmart Corporation for instructions. In the

case of generally licensed gages the dismantling o'f the device must be done under

the supervision of an Ohmart engineer, or specifically licensed person. On .

specifically licensed gages, the provision of the license will govern whether or not

the user may dismantle the gage. .By " dismantling the gage" we mean removing and

packing the source holder, in the closed position, of course. The Ohmart

Corporation, or authorized disposal agency, will take care of getting rid of the

source in:an approved manner, llost of the authorized disposal agencies are on

the East and West coasts. For this reason, it might be more economical for a
,
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for a user on the seacoast to use one of the authorized disposal agencies. It

is also advisable for the user to get in touch with The Ohmart Corporation should

they wish .to merely store the source for a period of time. We can define to

them the requirements for storage within their own plant.

-- . -

P

,6

,

.
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U.S.DOTSHIPPINGR$GULATIONSRERTAININGTO. .
SHIPMENT OF RADIOACTIVE MATERIALS ~(Revised 12/9/80)

.

'Thisipertains to all shipping and storage. containers for.Radioactivd Material'

and all gages containing Radioactive Material.
,

Each package of' radioactive material must be. labeled on two (2) opposite
sides, with'a distinctive warning label which is selected based upon
a radiation survey of the package'(49CFR172.400).

Empty label is a white label with the word EMPTY printed across' it.'

Empty label is- to be' used on shipping and storage containers only.
All shipping and storage containers must be labeled. Labels must be
put directly over-(must cover) previous labels. No need .to say that ' -

q - - . - -

- all shipping and storage containers bearing this label must be empty.3

. - - .-_-

RADI0 ACTIVE-I LABEL-

Is a hite label with the Radiation symbol on it and " Radioactive I"
printed across -it.

RADI0 ACTIVE.II-LABEL

Is a white and yellow label with the Radiation symbol on it and
,

" Radioactive II" printed across it.

RADI0 ACTIVE III LABEL.

Is a white and yellow label with the Radiation symbol on it and
" Radioactive III" printed across it.

,

20ne' of the ~above Radioactive classification labels is to be put on all
boxes used .for shipping gages containing Radioactive Materials and all '

~

shipping and storage containers used for shipping radioactive Material.. i

RADIOACTIVE MATERIAL PACKAGES LABEL CRITERIA .}
(D.O.T. 173.3999)
DOSE RATE LIMITS -

LABEL AT ANY POINT ON 'AT THREE FEET FROM
ACCESSIBLE SURFACE EXTERNAL SURFACE OF-

__ 0F PACKAGE PACKAGE (TRANSPORT INDEX)

" RADIOACTIVE - WHITE I" 0.5 mR/hr 0

"RADI0 ACTIVE - YELLOW II" 50 mR/hr 1.0 mR/hr

~"RADI0 ACTIVE - YELLOW III"* 200 mR/hr 10 mR/hr

Mequires Vehicle Placarding. (This label mandatory for fissile Class III
or large quantity package, regardless of dose rate levels.) (49CFR173.389)

'
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The type of packaging to be used' depends upon the form in which th2 source
is classified. ("Special form" 49CFR173.394 or " Normal form" 49CFR173.395)
and the transport group into which the source material is placed (49CFR173.390).
The special form and normal form catagories depend upon the construction
of the source capsule itself.

The Transport Group is determined by the radiotoxicity of the material
and other considerations. The following is a list of commonly used
radioactive Isotopes and their transport groups.(49CFR173.390)
Do not confuse " transport group" with the required radiation labels I,
II or III. A label is selected based upon a radiation survey of the package,
not based upon transport group.

MATERIAL TRANSPORT GROUP

Cs-137 III
Co-60 III

SR-90 Il

KR-85 III

AM-241 I
PB-210 II
Ra-226 I
Rm-147 IV
Fe-55 IV

The quantity of material involved and its form determines whether it must
be Type A or Type B shipping container. The table below lists the upper
limits for Type A and Type B quantities for the various Transport groups.

TYPE A QUANTITIES TYPE B QUANTITIES
TRANSPORT GROUP CURIES CURIES

,

I 1 mci 20
II 50 mci 20

III~
20,000 mci 200

3000 mci 200
IV

V 20,000 mci 5000
VI & VII 1,000,000 mC1 50,000

,

'

*Special form 20,000 mci 5000

* NOTE: The table shows that you can ship up to 20 curies of "Special Form" as
a type A quantity in a Type A package.

TYPE A PACKAGING (49 CFR 178.350)
.

Type A pacWing is that which must be designed in accordance with the applicable
general ,T 4ging requirements as prescribed in the regulations (49 CFR 173.393),
and which must be adequate to prevent the loss or dispersal of its radioactive
contents and to maintain its radiation shielding properties if the package
is subjected to the defined " normal" conditions of transport. The regulations
prescribe 49 CFR 173.398 the performance criteria to simulate these normal
conditions of transport. Typically, as is seen, the Type A packaging providedi

!

for in the regulations is the purely performance-based DOT Spec. 7A, Type A
general package, for which a shipper must make his own assessment of his
particular package design against tne perf ormance requirements. ine regulatory

| tramework, tiierefore, provides for tne use or all type A packaging without
| specific regulatory approvals of the package designs via the use of
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the DOT Spec. 7A performance specification. Additionally, foreign-mada Type A
packages are acceptable internationally, provided they are so marked as Type A,
without specific approval by the competent national authonity of either country.

Type A packaging is used for Type A quantities of radioactive material or up
tc 20 Curies in "Special" Form of Groups I, II, and III materials. Type A
packaging generally means a package that will be of sufficient strength to stand
the normal hazards of shipment without damage to the container, release
of radioactive material or loss of shielding effectiveness. This can
generally be accomplished by placing the source holder or gage in a heavy
wooden box with nail closure (no hinges and padlocks) and preferably with
a metal strap seal. Most Ohmart sourceholders are approved as US 00T 7A
type A shipping containers.

SPECIAL FORM RADI0 ACTIVE MATERIALS (49 CFR 173.394)

What is meant by "special form" radioactive material? We see that "special
form" materials are defined as materials, which, if released from a package,
might present a hazard due to direct, external radiation, but due to their
high physical integrity, would present very little hazard, if any, due
to radiotoxicity as a result of spread of contamination. This high physical
integrity could be the result of inherent property of the material, such
as its being in massive, solid form or an acquired characteristic such
as encapsulation as a sealed source.

Therefore, almost all Ohmart gages are "special form" because of the high
integrity of the double encapsulated sealed source.

If there is any doubt about the gage being "special form" or if there is
a question of it being of a Type B quantity, please contact The Ohmart
Corporation.

Radioactive Classification labels are to be put on opposite sides of the
box or container. If any previous labels exist from a previous shipment
referring to Radioactive Classification they should be covered with the
new labels er removed.

CONTENT BLOCK - All radioactive labels have a block that must be filled
'in stating the " material" and " activity" in curies.

TRANSPORT INDEX NUMBER - Radioactive II and III labels have Transport Index
fiumber blocks which must be filled in to the highest tenth of 1 MR/HR. The
Transport Index Number is the number of MR/HR at 3 ft. from the surface
of the box or container rounded off to the highest tenth of 1 MR/HR.

BILL 0F LADING INFORMATION (49 CFR 172.200) see the. attached sample
bill of lading for required information. APPENDIX A.

_

MARKING REQUIREMENTS (49 CFR 172.300) Each package of radioactive materials
which conforms to the requirements for type A or type B packages must carry
the appropriate marking in " letters.

EXAMPLE: USA DDT 7A TYPE A
~

RADI0 ACTIVE MATERIAL
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The radioact'ive material must be identified by proper shipping name on the
package and marked with the appropriate hazardous material identification
number.

EXAMPLE: RADI0 ACTIVE MATERIAL
SPECIAL FORM

NOS (NA9182)
(CS-137)

EXPORT SHIPMENT

Everything remains the same for Export as for Stateside with one exception.
The Transport Index Number is the MR/HR at 3 ft. from the center of the box
or container.

SPECIAL SOURCE MATERIAL

~

Some sources may have to be taken out of the gage and shipped in a special
container. This pertains mostly to Beta source material such as AM, PM,
LEAD, and KR. If any doubt whatsoever --- check to be sure.

Be sure that the warning labels describing the source and bearing the radiation
" propeller" are removed from the gage and returned with the source. If such
label is attached to the source holder, it can be sent back as is. If it is
attached to the detector housing, or brackets, it must be removed and shipped
with the source.

ATTENTION!

REMEMBER, THE CUSTOMER MUST COMPLY ALSO WITH THE CONDITIONS OF HIS LICENSE

FROM THE NRC OR AGREEMENT STATE OR WITH GENERAL LICENSE REGULATIONS WITH
REGARD TO REMOVAL AND DISPOSAL.

AN INDIVIDUAL PACKING A DEVICE FOR SHIPMENT

MUST BE SPECIFICALLY LICENSED TO' DO SO! :
l
i

CERTIFICATION BY SHIPPER

Carriers may not accept for transport any packages of radioactive materials
which have not been properly certified by the shipper pursuant to 49 CFR 172.204.
This certificate is relied upon by the carrier, as evidence that the packaging
is in accordance with the regulatory requirements. In the case of air shipments,
one signed copy of the shipper's certificate must accompany the shipment, with
the originating air carrier retaining a second copy 49 CFR 175.30 and 175.35.

SEE APPENDIX A - EXAMPLES OF SHIPPING PAPERS.
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hINAIGHI BILL UP LADING - 5NUNl FUkM
'

* **
.

,

Os,GINAL ->.08 r.f GOfl18tf g

Corrier's No.
( . .e c i

escoeveo. .ai.. .. m. .i.. # . 4 e.,ae. a. .een. m. a... .e ew. .# ,wi. a.ii .e t.4. .

THE OHMART CORPORATION
et ONCINNAT1, OHIO, 19 From 4241 ALLENDORF DRIVE, CINCINNATl, OHIO 45209

||* ".'.":' '"***/ *;* ".'::' .'":. '"l''.*: 'ry.:',7..* r " ' % **.|-'O., |.*:".2 . *. :T'. .":';'' *:::';:'.::f.*;;;" ".::'4" .':|*.. .T.t','|:".::':7.'.".*. ::*.:.*";" '**!.4N:::*t 3.*.*.."./~~.A|:2:' '.T." *;||;;;".w':'*O**r :"J.'.".'"'
~*"*"* ""Tf | :. . . ,

'::T" "_' r":7,* ':1". ::'.:' :'t:LWJ.: . '..':7.T J/" . *.:!'';::'c'" '.:::. ::7.*.'".t.:'."t:: t
'

.
. ..

s ... a. s
6. .a.

... 4 a. s., w g ,, . ; .n.p.- .s * d e .*.
. . . . . ..,

Consign:d to
yAod or s.,e.t oddre.. of co ignee . For purpo.es of not.hcohon orly.)

Destination ' tote County Delivery Address *
(*To be filied in oniy . hen sh pper desires o.d governing vociffs provide for de:ivery #h.r.st.)

Rout '

Cor or
Delivering Corrier Vehicle initials No.

c.m. ,g,,, Gr p.. ,,,,, u.,,,isa # , cg*%s. 4 a m :. . c. . . .,. ...... e + . ... ..; cu. ,

u.,,._ ~. .c,e.m . t c ..,,, ,
__

,,,, m. ,,,

RADIOACTIVE MATERIAL SK-cia:. TORM N.O.S. 193 lb Cs-137 50 mC1 .5 Yell..

.-

(Cs-137) HA917 n

R ADIO'ACTIC ." /.!Ui'! AL.

.

1. D0 LOT Pt. G M O!I'""D flLM W!T We 15
FEET OF THis 4.0.. Al'v R.

2. ints is te certi'v tut tre et t.e newd
.

'!futerial, are pro;' riy class f'ed.e

descritied, packe ci, r r,iked and W'eled. !

end are in prope- cenct tio,i for tr.es- |
portation, accoedini to applicable , i

regulations of the Ocpartrent of Tra'is-
portation. .

#

RADI0 ACTIVE MAlf R!AL. t01. Ite,4 No.164930 |3.
(The agreed or eMisred value of the pro-
perty 15 hereta trecifica'ly statect by tne c
shipper to be not e.ceedtr.g 40c per pound). <

?
'

4 PLACARDS
!

'

.:_ , = . = =.- -. - =-

n as !

ELECTRICAL INSTRUMENTS, NO!. Item Nc. 61700. *' **f,r, * r,' ';.*T** ;'4 ,' ','*,,, '"** "J* *
. , , , , , , , ,

_

' ' * " " ' * ' ' "RECORDING DEVICES, NOi, item No 58240.
.

e., ..

y' ". ,. . . .a . 4,.

- i kN '******I'"*."*,'''PRINTED MATTER -----..n 4 4. me ' '

.,s,on.mi. . s.o.e e.a e . a .. ,.ach. ,.o .

= 6. a.i ..a
.e a..6.ei
. m.

. . *
s .. , .

ru.-i. m . .mse . rs_
. ..

., t hh.i. .. . .. ..CUSTOMERS P.O. NO.
-.

e, a on *., i u 8 4 e..v
. . .*.c ~ 6

.f p h.on ... * t e .p".a. .~. -n h- ,e.h.p.e.f irw *e. ''t. b. P .p .a ye *.*

SHOP ORDER NO.___. ~ .. _. _ _ _ _

a .. .h.. 6 . , i,, . . .., 6, ....,3 e.. (s...e*,.. .ec ..a

rh. .,,..a ., a.a .a .dh,. .e ,*. ,,.p , .. ,s,,,,, . ..,

. . .n., ,*. rai .e t os.., >.ii . . ...,*., ..m ,'. 6.,p., . ....he.
..,..e..., ...a ., o ~e 4 . . ....s.,,,,.~or. - . u.-a . .

,....,,.,...i.,.an,,n..h.,,,,,.6....,.c..a

t Shp ,a', =r,a .isa,.ec p;ad e
,., p.,, .e s.a .e t.4. .,,, .a by m.i e.,.

**. C*a'**'a C *====a.
t.rh. Sin i .. .wa e, m. A.,. c.-e.. = *. .p 4. . e.,a 6. m. b. . . . w.+e . a a on wq .. .e e.. c
64,.4 e ,*, ci See

.

THE OHMART CORPORATION, Shipper, Per_ Received by
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APPENDIX B 1/11/79

AGREEMENT STATES

,

'

The following is a list of Agreement States (states which have entered'into
agreements with the U.S.- Nuclear Regulatory Connission (NRC), where NRC has
relinquished authority and the states have asserted their own authority to4

regulate most radioactive materials within the state). Inquiries, or reports
of proposed activities in these states concerning the materials listed on
your NRC license, should be addressed to the State Officials listed below.

'

Became an -

Agreement State
on -

10/1/66 Alabama 205-832-5992 2/1/68 Colorado 303-320-8333
Ext. 6246

Mr. Aubrey Godwin, Director
Division of Radiological Health Mr. Albert J. Hazle, Director
Environmental Health Adminis. Radiation & Hazardous Waste
Room 314, State Office Building Control Division
Montgomery, Alabama 36130 Office of Health Protection

Department of Public Health
5/15/67 Arizona 602-255-4845 4210 East lith Avenue

Denver, Colorado . 80220
Mr. Donald C. Gilbert Exec, Dir.- * --

Arizona Atomic Energy Commission 7/1/64 Florida 904-487-1004
2929 West Indian School Road
Phoenix, Arizona 85017 Mr. Ulray Clark, Administrator

Radiological Health Program
7/1/63 ' Arkansas 501-661-2307 Health Program Office

Dept. of Health & Rehabilitative
Mr. David D. Snellings, Jr., Dir. Service ."

Div. of Radiological Health 1323 Winewood Blvd.
Arkansas Department of Health Tallahassee, Florida 32301
4815 West Markham
Little Rock, Arkansas 72201 12/15/69 Georgia 404-894-5795

,

9/1/62 Cali fornia 916-445-0931 Mr. Charles F. Tedford, Dir
,

License Insp. Radiological Health Unit.
*

Department of Human Resources
Mr. Joe Ward, Chief - 916-322-2073 47 Trinity Avenue -

Radiologic Health Section Atlanta, Georgia 30334
Department of Health
714 P. Street, Rm. 498 10/1/68 Idaho 208-384-3335
Sacramento, California 95814

Mr. Robert Funderburg, Superv.
Radiation Controi Section '
Idaho Department of Health

and Welfare
Statehouse
Boise, Idaho 83720

. . _ -. ._. - . - . _ _ - - .-- _
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1/h65 Kansas- 913-862-9360 Ext-284 7/1/72 Nevada 702-885-4750-

'Ar. Gerald W. Allen, Director Al Edmundson -

Bureau'of Radiation Control. Radiological Health ,

Division of Environment Consumer Health Protection
-Dept.;of Health & Environment JServices . ,

~ Building 740, . Forbes . Field Rm.103 Kinkead Bldg
Topeka, Kansas .66620 Capitol Complex-

Carson' City, Nevada 89710,

'

.3/26/62 9.entucky 502-564-3700 .

New Hampshire 603-271-2281
.

,

5/16/66,

' Mr. Charles M. Hardin, Manager
Radiation. Control Branch

~ Mr. ' John R. Stanton, Director
Bureau for Health Services Radiation Control Agency _ ,
Dept. for Human Resources Division ofLPublic Health-
275 East Main Street Services-
Frankfort, Kentucky 40601- State Department of Health

&. Welfare a

5/1/67 Louisiana ~504-925-4518- State Laboratory Building
.Hazen Drive

' Mr. B. Jim Porter Concord, New Hampshire 03301-'

Division of Radiation Control
Natural Resources and Energy 5/1/74 New Mexico .505-827-5271

Ext.-270Dept. of Conservation
P.O. Box 14690
Baton Rouge, Louisiana 70808. Dr. Ted Wolff, Chief

..

Radiation Protection Section
-1/1/71 Maryland 301-383-2744/2735 Environmental Improvement Div.

P.O. Box 968
'

Mr. Robert E. Corcoran, Chief ' Crown Building
Division of Radiation Control Santa Fe, New Mexico 87503
Dept. of Health and Mental Hygiene --

-

201 W. Preston Street 10/15/62 New York 518-474-2178 ;

Baltimore, Maryland 21201
Mr. T. K. DeBoer Director l

7/1/62 .itississioni 601-354-6657/6670 Technical Development Programs
New York State Energy Office

Mr. Eddie S. Fuente, Director Agency Building 2-
Divisicn of Radiological Health Empire State Plaza'

State Board of Health Albany, New York 12223
~ Jackson, Mississippi 39205 .

8/1/64 North Carolina -919-733-4283
10/1/66 -Nebraska 402-471-2168

Mr. Dayne H. Brown, Chief
Mr. Ellis Simmonds, Director - Radiation Protection Section
Division of Radiological Health Division of Facility Service
State Department of Health Box 12200
301 Centennial Mall South Raleigh, North Carolina 27605
P.O. Box 95007

-

Lincoln, Nebraska 68509 .
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9/1/69 North Dakota 701-224-2374' 12/31/79 .Rhode Island 4,01-.277-2756
.__. ...a . - u .s.

Mr. ' Gene A.. Christianson, Dir. Mr. James E. Hickey, Chief
Div. of Environmental Engineering - Divik16n of Occupational Health

- Radiological Health Program and Radiation Control ~
State Department of Health Rhode Island Department of Health
'1200 Missouti' Avenue Cannon Building
Bismarck, North Dakota 58501 75 Davis Street-

Providence, Rhode Island 02908
~7/1/65- Oregon 503-229-5797

Marshall Parrott, D.Sc.

- Manager
Radiation Control Service
Division of Health
Dept. of Human Resources
1400 South West Fifth Avenue

- Portland, Oregon 97201

9/15/69 South Carolina 803-758-5548
.

Mr. Heyward Shealy, Chief
-

Bureau of Radiological Health
State Department of Health and

Environmental Control
* J. Marion Sims Building

2500 Bull Street
Columbia, South Carolina 29201

9/1/65 Tennessee _ 615-741-7812

"r. J. A. Bill Graham, Director ,;

1|:
.Di. vision of Radiological Health

" - Department of Public Health :

Cordell Hull State Office Building . i
' ' Nashville, Tennessee 37219 ii

| 3/1/63 Texas 512-458-7341 or 7686

[
Javid K. Lacker, Director
Division of Occupational Health+

and Radiation Control
!Texas Department of Health

Austin, Texas 78756

12/31/66 *hWashingten 206-753-3459'

; 'Mri' Robert C. Will, Supervisor
Radiation Control Program ,

Department of Social and Health Services !i

Pail Stop LD-ll'

Olyr: pia, Washington 98504

i
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-APPENDIX C-

.

SOURCES OF FEDERAL-REGULATIONS

Title 49 Department of Transportation's Hazardous Materials
Regulations, Parts 100-199

..

Main Headings

Rule-making Procedures of the Materials-49 CFR 170 -

Transportation Bureau

General Information, Regulations and:49 CFR 171 -

Definitions

49 CFR 172 Hazardous Materials Table.and Hazardous-

Materials Consnunications Regulations

Shippers-General Requirements for49 CFR 173 -

Shipments and Packagings

49 CFR 174 - Carriage'by Rail

Carriage by Aircraft49 CFR 175 -

Carria'ge by Vessel49 CFR 176 -

Carriage by Public Highway49 CFR 177 -

Shipping Container Specifications49 CFR 178 -

Specifications for Tanks Cars49 CFR 179 -

|-

Title 10' U.S. Nuclear Regulatory Commission

Packaging of Radioactive Materials for10 CFR 71 -

Transport and Transportation of
Radioactive Material Under Certain Conditions

~

~

;!

Title 39 Postal Service, U.S. Postal Service Regulations, Part )
-(Postal Regulations for Transport of Radioactive Matte'

' e

published in U.S. Postal Service Publication #6, Decem
1975 and in the U.S. Postal Manual.) p

. ,
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- - - . O WIPE TEST & SHUTTER CHECK!
;
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SAFETY
'

j

GENERAL

! The source holders most commonly used by Ohmart are illustrated on this attachment
by gage type and source holder model. If your source holder is not illustrated here,

j please contact the Radiation Safety Officer, Ohmart for additional information.
|

When perfoniling a wipe test, wipe vigorously the outer surface of the source holder,
especially at the seams and around the shutter mechanism on gages which have a
shutter mechanism.

" For Density Gages

Source Holder SR Series | Source Holder HM Series [ Scurce Holder ES Series

q
' " " " * " !

..~,~.d * "**
,,,,, m ,
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._ f r
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3 .
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For Density Gages For Belt Scales For Moisture (Belt) Gages

Source Holder SR-1 A Series | Source Holder SHWA | Source Holder SHRf1 Series
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g, . oc view rao,a view
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For Level Gages

Source Holde% Series | Source Holder SHRM Series Source Holder SHR!1-PA Serie5
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For Level Gages

Source Holder SHRH Series | Source Holder SHD Series Source Holder SHLM-B Series
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For Level Gages

Source Holder SHLM-C Series |SourceHolderSHRDSeries Source Holder SHGS Series
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|SourceHolderBALSeries Source Holder BAL Series
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LEVEL CAUGE RADIATION SURVEY CE 1TIFICATE,,,ts,
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F;r use with:
. , . .

* *

'

Series:' '5060 & 5070 - . -
*-
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_

~
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Series No. Model.No. Source Head.No.
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|

Device Serial No. Isotope Source Type
_
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'

mci . Assay Date
.

-Survey Instrument Type Serial No. Scale

LOCATION 1- 2 3 4 5 6 7 8 9 10 11 12 13 1h 15 16 17

.__
SHUTTER OPEN
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. _ ___ _ ..

.All readings in mr/hr. . All readings on surface of device.'
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