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. ABSTRACT

"There is an increasing availability at moderate cost of
‘radioisotopeé derived as by;products of the many nuclear reactors
now in 6peration. This ready supply has enabled industry and
others to investigate the use of radioisotopes as new laboratory
and Measuring tools. Our technical personnel ‘in the Institute-
Soﬁth Charleston-Technical Center. Area have been active in the
study of the possible applications of these new tools. As a
result, there is a rapidly increasing quantity‘ahd variety of
these radioisotopes in use. This desirable situation is accompanied
by ah inéfeaéed responsibility for the education of personnel in the
safe handling, storage, and emergency procedures to be used.

| It has been well established that radioisotopes in
moderate quantities can be handled and used with safety by the
average trained technician.  An analogy might be drawn to plant
experience with some acids. Intrinsically, many are hazérdous and
~even lethal liquids, but in trained hands, they are merely chemicals
useful in the laboratories and produétion units.

The object of this Manual is to establish an orderly
procedure designed to protect the users and other persons ffom
'radioactivé hazards, and at the same time to avoid inhibiting the
user from conducting useful scientific investigations or measurements.

. The following categories of uses for radioisotopes are
either contemplated or already in existence in the Company properties
represented by thefArea.Committee:

(a) Tracer work (Wtagged" chemicalé)

(b) Fixed souf;es for insfrumentation

(c) Fixed sources for chemical irradiafion

(d) Radiography
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! . ~ ABSTRACT - Continued

"(e) Biological applications —‘plant and animal
'In-order to encompass all predictable events for the
varied écfivities listed above, this manual‘covers procedures to
be followed in connection with these topics:
(a) Procurement: 1. ‘Requisitioning
| éf “Receiving
3; Transporting
- (b) -Storage
(c) Disposal
(d) Procedures for: 1. Area monitoring
| Personnel monitoring

- Area identification

e W N

Inventory
(e) Usage

Finally, it is emphasized that the ultimate responsibility

for the proper handling of radioisotopes rests with the plant or

department personnel who have procured and are using the material.

The Radioactive Materials Committee will be glad to provide
‘assistance or advice needed during the course of any‘project to

which this manual relates.
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RADIOACTIYE MATERIALS COMMITTEE FUNCTIONS
The Radioactive Materials Committee was initially established
.to formulate the objectives contained in this manual.  The
-Committee now has the continuing responsibility to help assure
that these objectives are beihg carried out in an effective
mahner. - Inherent with this general responsibility are the
following specifié functions: |
1. Td insure that the contents of this manual represent
safe, practical procedures.
2. To keep the contents of this manual up-to-date with
respect to regulations of official agencies;
3. To act in an advisory capacity to assist users or prospective
users with problems that are within the scope of this manual.
The Committee or its designated representative reviews for
approval all purchase requisitions pertaining to radioactive
materials to determihe the following:
1. ?Whether the proposed use will be undertaken safely and
in accordance with any applicable legal requirements.
2. Whether the necessary monitoring equipment will be available.
3. Whether the prospective usef has the necessary experience
and,knoWledge. |
The Committee serves in a liaison capacity on all problems
déaling'With fadioactivity. Liaison is provided between the
several departments and plants which may be concerned with any
partiéular problem. In addition, liaison. between Company groups

and official agencies is also provided.
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. GENERAL PROCEDURES
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- PROCUREMENT

In Qrdér to assure prompt and proper procurement and

handling of radioactive:materials the following procedure is

recommended:

CA.

Purchase requisitions for all radioactive materials (whether
under AEC jurisdiction or not) shall be routed, after appropriate
departmental approvals, to the.Radioaétive Materials Committee

for furthef_approval- -Requisitions should: be 'plainly marked

_"Radioactivé.Materials" and sent to the Committee representative,

Mr. N. H. Ketcham, Radiological Protection Officer, Room 206,
Buildihg:770, Technical Center. In most instances, the

requisition will be approved by the Radiological Protection

-Officer, acting for the Committee. In some cases, review by

several Committee members may be needed before the requisition
is approVed. Review at a meeting of the entire Committee is

required before a requisition is disapproved.

-When approvéd, the requisition will then be sent to the person

expressly designated by the'Applicable-Purchasing:Department to
be the'pﬁréhaéiﬂg agent fdr radioactive materials. His res-
ponsibilities.are as foliows:

l. He ﬁnst.make certain that no orders for radioactive

| ‘materials are placed unfil the requisition has been
appfo&edjaé'aboie.

2. H§ ﬁusf ﬁefsohaily proéess all purchase requisitions
}péftaining:to radioactive materials, both for original
purchase'and_for return. |

3.,.Hq:ﬁﬁéﬁ:aséufe'that the orders are processed in accbrdance
withvfhe_éurrent requixemgnts of the:AEC‘and the-State
Boafd,dffﬁealth, relatigéﬁfo procurement and shipment of

these.materiéls.’
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 PROCUREMENT - Continued

4. He must assume responsibility for the ?roper preparation

of Form No. UC 334-43 (Notice of Purchase-Radiation Pro-
ducing Materials or EQuipment) and distribute the copies
according to current instructions. A copy of Form UC 334—43
is attached,  Appendix C.

5. He will procure from the vendor one extra copy of all
operating and safety instructions pertinent to the radio-
active material. This extra copy will be sent to the

Radiological Protection Officer.

When any shipments of radioactive materials are réceived, the .
Receiving Department will set the package aside with mipimum
handling and notify the requisitioner of its arrival. Under‘
no circumstances are ReceivingiDepartment persqnnel to open the
package or shipping container for inspection. The requisitioner
will go himself, or direct a qualified person to substitute for
vhim,.and examine the material at the Receivin:g.‘Department°
Suitable monitoring equipment will be used'for‘this inspection.
' Breakage, spillage, or any damage must be ascertained at this
time. Following inspectién, the requisitioner will claih the
shipment -and become responsible fdr its future use. If the
shipment shows any evidence of leakage or damage, the
requisition@r will immediately notify the Radiological

Protection Officer.
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N | ‘ STORAGE

A. Storage of, Encapsulated Sources:

The availébility of suitable storage facilities is essential.
For those sources not in frequent or constanf use, there is a
centralized storage'area located in the base of the powerhouse
stack, Building 47, Location 514 (Mainland). Several advantages

result from the use of this facility:

1. It is remote from large concentrations of plant personnel
2. It minimizes the unnecessary dispersal of radioactive materia:
3. It simplifies inventories and record-keeping

Admission to this locked stqrage room may be gained by calling the
Radiological Protection Officer, who maintains custody thereof.
Written notice of transfer of any radioactive material into or

out of this stérage room must be given to the Radiologicél
Protection Officer. | |

B. Storage of Unencapsulated.Radioisotopes:

The proper storage of liquid, gas, or sdlid radidisotopes not
in sealed capéﬁles is an éssential and iﬁtegral part of the‘prOper
and safe use of_these materials. The best storage methods vary,
depending on the physical and chemical proﬁerties of the radio-
isotope, and must be defermined for each ipdividual situation.

In all cases,; however, the container must protect agaihst the
accidental spillage of the isotope. This requires the use of an
unbreakable container with lids or'access ports which can be
securely closed. The container and its 1lid mﬁét be capable of
withstanding a 5 foot féll to a hard surface without breakage.

In some instances, it may be proper to store unenéapsulated

radioactive materials in the storage room in Building 47,
Location 514 (see Section A, above). Permission of the Radio-
logical Protection Officer must be obtained prior to placing

o such materials in the stofage room.
Rav. 7-29=a0
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- ' : USE OF WARNING SIGNS

Loc#tions in which radioactive materials are being used or stored _
must.be marked with warning signs as required by the Atomic Energy
:Actvaitle 10, Part 20. The relative dimensions and color of  the

3 standard AEC warning symbol are shown in Appendix B. .

The following sign is required in any area accessible to personnel
in which the radiation level is such that a major portion of the body
could receive a dose in ekcess of 5 millirem in any one hour or a dose

in excess of 150 millirem in any 5 consecutive days.

CAUTION

'RADIATION

If the radiation level is such that a major portion of the body
could receive a dose of 100 millirem in any one hour, the area must

be markéd as follows:

~ HIGH RAD ¥ AREA
PERSONNEL MONITORING REQUIRED

In the event the ampunt of radioactive material (except natural

uranium or thorium) in use or stored in the area exceeds 10 times
the gquantity of the materiai specifiedvin the following table, the
area must also be‘posted with the’'following sign: ..

This sign is also required‘dn’containers in which the material
(except natural uranium or thorium) is fransported, stored, or used

if the contained amount exceeds imSimess that shown in the following
table. |

Rev. 7-29-60
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USE OF WARNING SIGNS - Continued

- Material

AS76, AsT7

Bal40 + LA140

Cdl09 4 agl09

Cel44 , prl44
c136

‘0060

Crol
cs137 4 Bal3?

cub4
718

Fe9d
Fed39

Ga’2

Ge71

H3 (HTO or H320)
1131
Inll4

1r192
K42
Lal40
Mn52
Mn96

M99

Na22
Na24

Nb925
Nid9

Ni63
p32
Pdl103 4+ . Rhl03

7-29-60

Micro-
curies

1
10
10
10
10

1
50
50
10
10

250
10

10
10
10

50

10
10
10
10

10
50

: Micro-
Material ‘curies
pql09 10
pm147 10
Po210 0.1
Prl43 10
Pu230 1
‘Ra226 0.1
Rb86 10
Reigg 10
Rh 10
Rul06 . ppl06 1
835 ‘50
spl24 1
Sc46 1
Sm153 10
Snll3 10
Sr89 _ 1
sr90 , y90 0.1
Ta 10
Tc96 1
Tc99 1
Tel27 10
Tel29 1
Th (natural) 50
T1204 _ 50
Tritium,See H3 250
U énatural) 50
U233 1
U234 - y235 50
v48. 1
wl85 10
20 1
y91 1
.Zn65 10

Unidentified radio-
active materials or
any of the above in
~unknown mixtures.

0.1
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_ _ - - DISPOSAL

A. Encapsulated radioactive materials are disposed of by returning
them to the original vendor or to AEC facilities. Under no
circumsfanaamay'these materials be disposed of by flushing
‘through sewer system piping, burial, insertion into waste
heaps, or by incineration.

In some instances the '"user' may obtain Committee approval to
dispose}of unencapsulated radioactive materials in a manner which
meets the conditions of permissible concentration in.air and water,
outlined in the Atomic Energy Act, Title 10, Part 20. The amount
disposed of ahd the method of disposal must be recorded and a .
copy sent to the Radiological Prqtection Oofficer.

B. Return of radioactive materials to the original vendor or tb AEC
facilities will_be handled by the purchasing agent who is desig-: |
nated by the Applicable Purchasing Department to be the person
quaiified for the purchase and return of these materials.

Requisitions covering returns should be plainly marked
"Radioacfive Materials™ and routed first to the Radiological

Protection Officer and then to the proper purchasing-dqpartment.

Kev. 7-29-60
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Section 1II

DEPARTMENTAL RESPONSIBILITIES
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THE USING DEPARTMENTS

Technical Skills:

The term '"user" denotes the person principally in charge of
any project or series of experiments involving the use of radio-
active materials. While persons under his direction may perform
the actual handling of materials, he will be nevertheless,
responsible for the proper and séfe procedures in force. There-
fore, it is necessary that the user be familiar with the
fechnicél aspects of‘radioactiéity in general, either by previous
experience and training, or by a study of the various suggested
publications listed in the bibliography. This knowledge is in
addition to that needed for the problems of chemistry or measure-
ments involved in the project itself.

Proper Facilities:

There are several minimal requirements (in terms of physicai
facilities) involved in the use of radioactive materials. These
are listed below.

1. Instrumentation:

There are three kiﬁds of mbnitoring devices which
must be considered with each individual use of radio-
isotopes. No one set‘of recommendations can be made
to apply‘to every laboratory or installation. However,
the general classifications listed below may be used in
‘the consideration of each problem.

(a) Personnel Monitoring: Any reliable personnel

monitoring device may be used. This includes
either pocket chamber or film badge types.
:Any person who receives or is likely to

receive a radiation dose, which is more than
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25 per cent of the limits established in”Appendix A,
must use a monitoring device;(

In any case, it shall be considered advisable to
use personnel monitors when handling. gamma-emitting
sources in amounts over 10 microcuries.

(b) Area Monitoring: Any reliable beta-gamma counter

(ion chamber or Geiger tube) with one range.of
sensitivity in the order of 0-10 mr/hr may be uéed
to monitor the areas adjacent to an installation or
storage site. These instruments find particular
‘application when using medium or low level gamma
emittors or in checking éreas for leakage from beta
or gamma sources.

(c) Air. Sampling: It is the responsibility of the "user"

to make certain that the radioactive materials are
being handled in such a manner that the amount
réleased to the air in thé working environment does
not exceed the permissiblé concentrations given in

the ‘Atomic Energy Act, Title iO, Part 20. In some
instanCes; this requires taking air samples in a
‘'suitable ionization chamber and measuring the activity
of the ¢contained air by means of a vibrating reed
electrometer. This technique is applicable for

.Carbon14

and for tritium. In some instances, air
samples can be collected by drawing a known volume
of fhe atmosphere through a filter papér, followed

. by measuring the activity collected.oﬁ the paper.

- - If there is a possible need for air sampling, either

to comply with the AEC regulation. or to assure the

Rev. 7-29-60
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absence of hazard to personnel, the "user'"will seek
the advice of the Committee concerning the Suitability
of a sampling and counting procedure.

2. Shielding of Encapsulated Sources:

(a) Shielding for stored radibactive material should be

. ' ' sufficient to reduce the dose rate to less than
5 mrem/hr at a distance of 12 inches from the nearest
access point to the stored material.

(b) The maximum practical shielding shall be used to
isolate radioactive materials from pefsonnel during
normal use..

(c) No use 6f encapsulated sources may be gndertaken if
~there is even a remote possibility that the capsule
may be damaged with the release of radioactive dust,
.gas, or liquid. (This includes sources containing
radium.) |

3. Use of Warning Signs:

O | o (a) The locations in which radioactive materjials are being
either used or stored must be marked with warning
signs of approved AEC design as deScribed in Section I,
"Use of Warning Signs'. If will be:the responsibility
‘of the "user" to.assure that suchbsigns remain in
i : » prlace in a legible condition as long as radioactive

materials are present in the location.

(b) The approved AEC warning signs must be used in

? addition to any other safety instructions of our

own wording which are felt necessary to fully inform
‘j ‘ ' the employees of other hazards which might be present

in addition to the potential radiation hazard.

Rev. 7-29-60
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to assure they are operating properly. This service will be
perférmed_in the following manner:.

1. At approximately six-month periods each survey instrument
will be picked up from the user and transported to
Building 770, Room 321.

»2. Following a battery check and necessary adjustmenfs-the
instrument will be calibrated using a Radiocobalt Co60
. source of(approximately 1 millicurie, purchased specifi-
cally for this purpose. If after the battery check and
nécessary adjustments, the instrument does not éppear to
be functioning properly, the instrument will be sent to
the Special Instrumentation Division for repairs.
Following this the instrument will be returmned to
Building 770, Room 321 for calibration.

3. A calibration curve or table will be prepared and re-
turned with the instrument to the user. .

The responsible supervisors and staff'personnel of the using
plﬁnt or department will be notified of the results obtained
from periodic inspections, partiquiarly of any potential or

actual unsafe conditions which .are found to exist.

.Close contact with the Committee will be maintained, to assist

in the determination of safe practices in conformity with
general plant or department procedures, and to assist in the

control or investigation of any radiation accident.
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- PERSONNEL SAFETY. DEPARTMENTS AND MEDICAL DEPARTMENTS

Basic functional responsibilities are discharged by these
departments to assist in assuring that fhe health and safety of
empioyees is protected. These basic responsibilities pertain to 
radioactive ma¢erials as well as other potential hazards. The
existence of the'Radioactive Materials Committee does not change
the fundamental responsibilities of the Personnel Safety or Medical
.Departments. The Committee does provide a éource_of advice and
information, and the assistance of qualified technical experts, to

- assist all departments in carrying out their responsibilities.
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INSTRUMENT GROUPS

In experimentation usihg,radioactive materials, instrument
‘groups will be defined as the user and will follow the pro-~
cedures outiined in this manual.
Since these groups may also be the organizations principally
respbnsible for dispensing radioactive materiais.to operating
units.apd.to other users, it will be an added responsibility
to assure that the initialiinstrﬁment installations contaihing
these materials be consistent with safe practices and with AEC
requirements. A
The installation of an instrument containing radioactive materials
will be considered a transfer of the material. Therefore, the
following persoﬁs shall be notified when a rédibactive source
is inétalled. |
1. Head of the department to which the transfer has been madé
2. .Rgdiological Protection Officer
-The Instrument:Division will provide its usual services with
. respect to repairing and maintaining instruments uéed by the
various groups to measure radiation.
When needed, theNSpeéial Instrumentation Division of the blefins'
CompanyIEngineeringgDepartment will provide the necessary operating
‘and safety instruction for persons who will use instrument instal-

lations ‘containing radioactive materials.
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wheh requested, procure from the vendor one extra copy of
all operating and.sdfety instructions pertinent to the
radioactive material. This request will be made by the-
,Radiblogical Prétection.Officer by a note placed on the
requisition. ~The extra copy will be sentlto'the,Radio—
logical Protection Officer, Mr. N. H. Ketcham, Building 776,

Room 206, Technical Center.
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- RECEIVING AND SHIPPING DEPARTMENTS

.Since all incoming and outgoing radioactive materials

mist pass through the hands of Receiving or Shipping Department

personnel, they should exercise special precautions upon receipt

of such materials. Safe practice will consist of the following:

- Incoming Shipments:

‘When shipments of radioactive materials are received, the’
packages shall_be set aside with minimum handling by Receiving
‘Department personnel, and the requisitioner will be notified
of the arrival. ICC regulations make mandatory the marking of
these packages with a POISON label and a statement thereupon
of the type and quantity of materials.

Under nb circumstances may these packages be opened without

- permission of the réquisitioner‘whose.duty it is to test for
dose rates and spillages with the proper equipment.

Outgoing Shipments:

Transshipments or returns of radioactive materials must con-
form to the(latest ICC regulations govefnihg this class of
poisons. Instructions will be issued to the‘ShippingiDepart—
ment by the Traffic Department, and éupervisidn during crating
wili be performed by the requisitioner with the proper area
and personnel monitofing equiﬁmenta
A typical memorandum which could be used to instruct stores
personnel concerning the handling of radioactive materials is

included in this manual as' Appendix F.
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TRAFFIC. DEPARTMENTS

The Traffic Departments will remain familiar with the
1atest ICC regulations governing the inhound and outbound ship-
ments of radioactive materials. They will issue instructions to
the ShippingHDepartments regarding packaging ahd marking of the
shipments when same are té'be shipped outside thé plant or

- Technical Center boundaries.
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APPENDIX A
PERMISSIBLE EXPOSURE

'

. The following is from "Notice of Proposed Rule Making'", AEC .
publication dated April 24, 1959, pertaining to proposed revisions
in the Atomic Energy Act, Chapter 1, Title 10, Part 20, Standards
for Protection Against Radiation. Because this represents the '
latest thinking of qualified experts concerning the allowable limit
of exposure of individuals to radiation, we will use this as our
guide’ for permissible. exposure. However, in some respects, the
present limit of exposure as defined in Title 10, Part 20 is more
restrictive than this proposed revision. In such instances, the
- requirements of Title 10, Part 20 will be met.(SeerAppendix A-4).

wg 20.101 Exposure of individuals to radiation in

restricted areas. (a) Except as provided in paragraphs

(b) and (c) of this section, no licensee shall possess, use

or transfer licensed material in such a manner as to cause

any individual in a restricted area to receive in any period
" of one calendar quarter from radioactive material and other

sources of radiation in the licensee's possession a dose in

excess of the limits specified in the following table:

Rems. per calendar quarter

1 Skin, at basal layer of
.epidermis, of the hands,
forearms, feet or ankles. o 18.75

2. Skin, at basal layer of
epidermis, in parts of the
body not described in

paragraph 1, , 2.5 %
" 3. Whole body _ ' 1.25%

- Gonads o ‘ 1.25
Active blood-forming organs ’ S 1.25
Head and trunk 1.25

""Lens of the eye S o 1.25

- "(b) A licensee may permiﬁ an individual in a restricted
area to receive a dose to the whole body in addition to that
permitted under paragraph (a) of this section provided;

* For exposures of the whole body to X or gamma rays up to 3 mev, thia

" condition may be assumed to be met if the "air dose" does not exceed
1.25 r provided the dose to the gonads does not exceed 1,25 rem. "Air
dose" means that the dose is measured by an appropriate instrument in-
air in the region of highest dosage rate to be occupied by an indi-
vidual without the presence of the human body or othet absorbing and
scattering material . S L o



"1l. During any calendar quarter, the dose to the whole
body from radioactive material and other sources of radi-
ation in the licensee's possession shall not exceed 3 rems;
and '

"2, The dose to the whole body, when addéd to the pre-
viously accumulated occupational dose to the whole body,
shall not exceed the maximum permissible accumulated dose.
The maximum permigsible accumulated dose to the whole body
shall be calculated according to the following formula:

"MPD = 5 (N-18) rems
where MPD = The maximum permissible
) accumulated dose in rems.
N = The individual's age in
: : full years.
and

"3, The licensee has determined the individual's pre--
viously accumulated occupational dose to the whole body on
AEC Form 20-1, or on a form substantially similar to and
containing all the information required in that form; and
has otherwise complied with the requirements of Section
20,102.

"As used in this paragraph (b), 'dose to the whole body' shall be
deemed to include any dose to the whole body, gonads, active blood-
forming organs, head and trunk, or lens of the eye.

"(c) In addition to that permitted under paragraph (a) of this
section, a licensee may permit an-individual in a restricted area
to receive a dose to the skin of the whole body, at the basal layer
of epidermis, provided .

"]l. During any calendar quarter the dose to the skin of
the whole body from radicactive material and other sources of
radiation in the licensee's possession shall not exceed 6 rems;

"2, The dose to the skin of the whole body when added to
the previously accumulated occupational dose to the gkin of -
the whole body shall not exceed the maximum permissible
accumulated dose to that part of the body. The maximum per- .
missible accumulated dose to the skin of the whole body shall
be calculated according to the following formula- ,
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3

10 (N-18) rems

MPD - - = The maximum permissible _
’ accumulated dose in rems. -

=
(2]

The individual's age in
full .years. -

and

" 13, The licensee has determined the individual's pre-
viously accumulated occupational dose to the skin of the
whole body on AEC Form 20-1, or on a form substantially
similar to and containing all the information required in
that form; and has otherwise complied with the requirements
of Section 20. 102 :

"As used in this paragraph (c), 'skin of the whole body' means the
skin of any part of the body other than the hands, forearms, feet or
ankles,

. fl

"(d) As used in this sectlon 'calendar quarter' means any of the
following periods: January 1 to March 31, inclusive; April 1 to June 30,
inclusive; July 1 to September 30, inclusive' and October 1 to December
31, inclusive.
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"The following is the table of permissible weekly dose as contained

in the Atomic Energy Act,

Title 10, Part 20. Until Title 10, Part 20

is amended the following exposure table has legal status, although it
is no longer completely con51stent w1th the latest op1n10ns of qua11—

f1ed experts

'Conditions

PERMISSIBLE WEEKLY DOSE

of Exposure

Dose in Critical Organs (mrem)

Parts of Body

Radiation .’

Whole body
Whole body

Hands and forearms
or feet and ankles
- or head and neck

Any radiation with
half-value-layer
greater than 1 mm
of sQft tissue

Any radiation with
half-value-layer
less than 1 mm of
soft tissue

Any radiation

Skin at: .

basal Blood- Lens

layer of forming - : .  of

Epidermis organs ‘Gonads eye
leoo 1300 1300 1300
1,500 300 300 300

21,500 — — e

1 For exposures of the whole body to X or gamma rays up to 3 mev,
this condition may be assumed to be met if the "air dose" does

not exceed 300 mr,

exceed 300 mrem. '"Air dose"
by an appropriate instrument in air in the region of highest
dosage rate to be occupied by an individual, without the pre-
~sence of the’ human body or other absorbing and scattering

material.

provided the dose to the gonads does not
means that the dose is measured

Exposure of these limited portions of the body under these

conditions does not alter the total weekly dose of 300 mrem
permitted to the bloodforming organs in the main portion of
to the gonads, or to the lens of the eye.

the Body,

)
i

Rev. 7-29-60






, APPENDI‘{ c
NOTICE OF PURCHASE - RADIATION PRODUCING MATERIALS OR EQUIPMENT

INSTRUCTIONS:

" PART ! — INDUSTRIAL MEDICINE AND TOXICOLOGY DEPARTMENT, NEW YORK
PART 2 ~ INSURANCE DEPARTMENT, NEW YORK
PART 3 «— DIVISIONAL SAFETY REPRESENTATIVE
PART 4 «~ WORKS PURCHASING DEPT. FILE

ORDERED BY - COMPANY . LOCATION . PURCHASE ORDER DATE
VENDOR | ADDRESS PURCHASE ORDER NUMBER
REQUISITIONER E . WORKS PURCHASING AGENT ) - ESTIMATED DELIVERY DATE

THE FOLLOWING WAS PURCHASED
DESCRIPTION (MODEL, SERIAL NUMBER, ETC.) (SEE INSTRUCTIONS BELOW)

LISTED BELOW ARE SOME OF THE MATERIALS AND EQUIPMENTS WHICH SHOULD BE COVERED BY THIS REPORT, AND THE INFORMA-
TION WHICH SHOULD BE INCLUDED ABOVE REGARDING EACH OF THE ITEMS LI1STED.

1 INDUSTRIAL. X-RAYS: Give the K VP and maximum tube current if avui.lcxble, and purpose of use (radiography of castings, ﬂuoreacence
analysis, diffraction for crystallography, fluoroscopy of mutericds, etc.).

2 MEDICAL X-RAYS: Give K VP and maximum tube current if available and purpose of use {diagnostic, thempeu’dc, etc.).

3 RADIOACTIVE STATIC ELIMINATORS- Give type and length of active fcce, e.q., Alphatron, 24’/ long; lonotron T-200, 24" long; also briefly
give types of machines on which installed or other use.

4 BETA RAY GAUGES:, Give amount and type of rudioactiva element lf available, e.qg., 10 millicuries of Strontium 980, and type of machine on
which {nstalled, or other use.

5 NUCLEAR REACTORS: Give power in kuowutts, cmd briefly describe type {e.q., U-235 package power reactor, air-cooled; U-238 homogeneous
fast breeder, pressurized water reactor, etc.). .

6 PARTICLE ACCELERATORS: Give type, voltage and putpose or use {e.q.," betatron, 30 million volts, X-ray generation; Van de Graaff electro-
static accelerator, 10 mﬂuon volts, acceleration of protons).

7 RADIOACTIVE MATERIALS Identify, give strength, and nature of use tmd specify whether source is sealed or unsealed. Estimate quantity
of material used annually and for short-lived isotopes, maximum amount on hand at any one time; e.q., 3 curies of cobalt 60, sealed, gamma
. radiography; 1 curie of radium as radium sulfate; 10 millicuries of carbon 14, tracer, unsealed,; 500 microcuries of iodine 13}, tracer, unsealed;
used annually - 1 curle; average quantity on hand - 10 millicuries., Where a large number of small sources with short half-lives are involved,
the name of each {sotope should be given, but only the total amount of all sources need be stated (fodine 131, sodfum 24, phosphorus 32;
.average on hand 500 millicuries, « average annual use 1 curie).

8 OTHER: Specify any other device as below, or oi type énd nature of use not qovered in described categories {e.g., electron microscope, etc.)

UC 3834-43




APDENDIX D

- DEFINITIONS OF RADIATION TERMS .COMMONLY USED

Gamma Radiation:

_Beta.Radiation:

Alpha Radiation:

X-Radiation:

Curie:

Roentgen: .

T mr:

Dose:

Rad:

Rem:

mrem:

‘Encapsulated Source:

High frequency electromagnetic radiation
emitted by the nucleus of an atom.

Charged particles emitted from the nucleus
of an atom, and having a mass equal to an
electron. ‘

Charged particles consisting of a helium
nucleus of 2 protons and 2 neutrons.

High frequency electromagnetic radiation
produced by electrons striking a target.

The amount of a radioactive material from
which the number of disintegrations per
second is 3.7 x 1010,

The amount of X or gamma radiation which
produces in air ions carrying one electro--
static unit of electricity per 0.001293 g
of air.

1/1000 of a roentgen (milliroentgen)
A quantity of radiation

The unit of absorbed dose. It is 100 ergs
per gram of any absorbing tissue.

The unit of the dose to tissue in terms of
its estimated biological effect in comparison
with one roentgen of X-radiation.

1/1000 of a Rem (millirem)
Radioactive material permanently sealed in

a special container designed to prevent
leakage of the radioactive material.
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APPENDIX E .

UNITED ST ATES
ATOMIC ENERGY COMMISSION

WASHINGTON 25, D. C.

'NOTICE TO BYPRODUCT MATERIAL LICENSEES .

In the event of fire or other emergencies in facilities utilizing
radioactive materials, it is desirable for local fire and police
officials to be 1nformed of the location and nature of . radioactive
materiale. : ‘ . S SRS oo

This information will permit such officials toveatablish,appro-
priate procedural safeguards to protect personnel ‘and mewbers of
the public from potential radiation hazards that may arise from
fires involving radioactive materials. Prior planning for such
emergencies may serve also to minimize the possibility of delay or
unnecessary procedures in fire fighting based on unwarranted feare
regarding radioactive materials that may. be present.

It is suggested,.therefoxe, that you notify-localifire and police
officials of your possession of radiocactive materials and keep such
officials currently informed of. the types and quantities of radio-

active materials on hand, and the radiation characterietics and

-location of such materials.,,.‘w

~H. L. Price, Directnr
'Division of Licensing and .
vRegulation o



| o : . APPENDIX F

DESI‘GN AND.CONSTRUCTION -
UNION CARBIDE CHEMICAI‘_S_»COMPAN_.Y'-

SOUTH CHARLESTON, WEST VIRGINIA

'MEMORANDUM |
De‘cember .3 ) 1959-
Tos ~ ALIL STORES PERSONNEL
From: J. 8. Barker
SubJject: Handling Deliveries of Radioactive Materials

Stores Personnel, when assigned. receiv:.ng duties ’ sha.ll read all labels -
and information marked on the outside of each container before it is
handled or opened. These safety precautions are necessa.ry to avoid harm
to yourself or damage to the material. . , .

You will be re_ceiving radioactive materials from time to time. Should

' the container be ruptured while in transit the entire package could be-
come contaminated, in which case it may be harmful to the person handling
the shipment. Shipments received with labels indicating redioactive
material shall not be unnecessarily handled until they have been monltored
and inspected by the requ:.s:.tloner. L . '

Specific .instructions for handling radioactive materials follows
1. Do not open container.
2. Notify req_uisitioner at once when shibment arrives.

3. Have requisitioner check the shipment for quelity
and quantity. . A .

L , L. Do not deliver shipments tha.t ha.ve not been. monitored
: by the requisitioner. _ : et

5. Do not a.llow shipment to remain in the receiving a.rea. e
any length of time without being monitored. . .

Jo:8 . Barker . R

JSB:vt
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APPENDIX G

TYPICAL RULES FOR RADIOISOTOPE LABORATORIES

Laboratories handling radioisotopes in unencapsulated forms offer
édditiohal and uﬁique problems in radiological protection. Each
radioisotope laboratory must establish safety practiées COnsistent
with the kind of radioactive materials being handled and the nature
of the work being done in the laboratory. This safety practice must
include any air sampling and personnel monitoring procedures requirgd'
to cbmply'with the Atomic Energy Act, Title 10, Part 20, and to assure
the safety of fhe employees. '

The followingAtypical rules are givén for their information Yalue

only, and apply primarily to a Carbonl4 laboratory. The rules adopted

for each laboratory are in addition to procedures needed to meet AEC
requirements or to cdmply with specific provisions of this Manual.

A. Routine Procedure:

1.4 When not in use, the labbratory must be locked. Thé
radioactive materials‘mustvbe stored either in a
properly marked cabinet or, if the radioisotope is in a
volatiie state, placed in a properly identified hood.

2. No smoking or eating in radioisotope laboratories is
permitted. Refrigerators will not be used ' jointly for
foods and radioactive materials. |

3.~ W;sh hands thorougﬂy'béfore handling any iject‘which

| goes to the mouth, nose; or eyes.

4. Do not work ﬁith radioactive materials if there is a
break in the skin of the hands.

5. Always use rubber gloyes when handling mdre than a few
hundred couhts per minute. Wear protective clothing:
'laborétory coats, masks, shoe covers, as‘needed.

6. Never pipette by mouth; use mechanical devices.

"Maee 7 0aQ an
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11.

12.

13.

14.
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WhenApossible'perform radioactive work over trays

lined with removable absorbent material.

"Clean up minor spills immediately.

Waste material shall be kept in special containers
prior toldisposal.

Special radioactive waste cans shall be provided and

‘properly labeled.

Periodic surveys of the working area and equipment are
to be made to verify the absence of radioactive contami-
nation. |

Personnel leaving the laboratory are required to
inspect their skin and clothing for‘radioactive
contamination.

Cleaning crews shall not be permitted to clean flooxs'
and benches. Laboratory personnel‘are fesponsible for
the housekeeping;

Repairs, such as plumbing, shall not be undertaken
unless the equipmenfvand area have been monitored

and found safe.

Emergency Procedures in Case of Spills, Explosion or Other

Accident Involving Radioactive Materials:

1.

Rid yourself of contamination; remove contaminated

‘clothing and wash thoroughly.

Flush out any wounds with copious amounts of water.
If hazard is extreme, evacuate the room and lock the -

door.

Do not track contamination over an unnecessary area.:

Remove.cgnfaminated shoes and outer clothing at edge
of contaminated area before going to a clean area.
Call the Radiological Protection Officer or some

member of the Committee for assistance.
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Unless_iﬁmediate'action is demanded to safeguard
personnel, decontamination should be!done under the
supervision of the Radiological Protection Officer.
All personnel and éreas involved must be monitored to

assure adequate decontamination before normal work is

resumed.



APPENDIX H

TYPICAL PROCEDURES FOR LARGE FIXED IRRADIATION SOURCES

Large "fixed" irradiation sources offer some additional
problems in radiological protection, and operafional procedures.

The following general procedures are in addition to those needed

to meet AEC requirements or to comply with sﬁecific provisions of
this manual. |

Large fixed irradiation sources are defined as permanently-
sealed radioactive material in excess of 100 curies of activity,
fixed in adequately shielded permanent locations.

Prior to removing any large source from its perﬁanent
shielded location, the proposed acfions to be taken and safety
procedures to be used should be reviewed by the Committee.

No uses of large sources for radiographic purposes have
been approved by the Committee. The folldwing section does~hot
pertain to such use.

-A.- Instrumentation:

1. Personnel Monitoring:

Since they perform different and compleméntary functions,
both film badges and pocket ionization chambers or dosimeters

shall be worn by all personnel while at the radiation site.

2. . Area Monitoring:

‘In‘addition to portable monitoring devices; there shall
be permanently instalied at the irradiation site, an autb—-
matic monitor which will record the radiation levels at
points judged likely to give the greatest radiation ex-
posure to persoﬁneln Such records shall become a part

. of the permanent heélth records of the Company, and

shall be kept in the files of the using department.
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The area monitor shall be arranged to give a visible
or audible warning, if the radiation exceeds a certain
prefixed leVel, which Shéll ﬁot be higher than the maximum
permissible exposﬁre levels fixed by the Atomic Energy
'Commission or other competent authority.

Opération of the irradiation facility will not be
permitted, if the area monitor shows radiation levels
above this permissible expoSure,

Personnel entering the shielding chamber of the
‘irradiatiom site will be required to carry portable
monitoring devices sensitive to 0-10 mr/hr and will be
required to leave such prémiseg immediately, if the
device indicates an excessive fadiation.levelu

Film Badge Service:

Film badge service shall be maintained with a competent
outside agencj, This agency shall keeﬁ the badges on file for
the length 6f time prescribed in,fhe service contract, and shall
then return them to the using department. Reports‘of film
badge exposure measurements are.to be sent to thé Radiological
Protéction Officer and kept permanently on file.

Operational Procedures:

1. Transfer of Sealed Radioactive Sources:

Transfer of high-activity, sealed radioactive sources
from the shipping container to their fixed location will
be made only.behind shielding adequate to reduce the
radiation dose to operatiﬁg personnel below the
maximum permissible levels. The transfer may be done
by remotely-controlled manipulators from personnel

locations behind a barrier wall, or alternatively the
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transfer operation may be done with 1ong—handled tongs,
if both shipping container and radioactive source holder
to which it will be transferred, are submerged below a
depth of water adequate to pfovidé necessary shielding
_atAall times duriné the operation.

Experiments Using Large Irradiation Facilities:

(a) - All experiments will be desiéned to 1limit exposure
of personnel to a minimum. This may be accomplished
by setting up the experimental apparatus in a
radiation-free area and, after personnel have left
the area, moving the source by remote control to
the vicinity of the apparatus. Alternately, the
apparatus. to be exposed may be placed in the
vicinity of the source submergéd under a depth
of water adequaté to shield personnel.

(b) Safeguards must be provided to insure absence of
all personnel from the exposure area during
radiation expoéures; These safeguards should
include: a visual and/or audible alarm in the
exposure area interlocked with the source-moving
mechanism; an alternative manual scurce-moving
Imeqhamism with an interlock tb-prevent activation
of the source-moving mechanism inadvertently; a
barrier-gate to the exposﬁre area, which can be
opened manually at all times from the inside, but
is locked from the ocutside automatically when the

source-moving mechanism is activated.



(c)

(d)

H-4

At least two technicians, familiar with the proper

-use of radiation must be present when radiation

exposures are begun or ended.
Persons working inside the shielded area will be
required to carry personnel and arealmonitoring

devices.



| APPENDIX I

.7+ STATE OF WEST VIRGINIA
DIVISION OF CIVIL DEFENSE
151 11th AVE:
50. CHARLESTON

.22 July 1958

STATE UEMORANDUM NO, 8, VOLWE I
T0:  ALL CIVIL DEFENSE PERSONNEL

SUBJICT: AEC ANNOUNCES SERVICES AVATLABLE TO
WEST VIRGINIA IN EVENT OF RADIATION INGIDENT

-The following information has been received by the West Virginia Civil-
v Defense Agency from the United States Atomic Energy Commission, Oak Ridge,
Tennessee and is here reproduced for your information.

uThe Atomic Energy Commission announced today radiological safety
teams are available to assist local authorities in the State of West
Virginia in the event of a major accident in the state involving radlo-
~active materials.

"Governor Cecil H, Underwood, of West Virginia, was advised such
assistance is available from Qak Ridge, Tennessee, ir a letter from
S. R. Sapirie, llanager of the Commission'!s Oak Ridge Operations.

- WSapiriels letter was forwarded to the Governor as the Commission
announced in Washington its offices throughout the country are acquainting
state and local offlclals of the services the AEC has available should a
nuclear incident occur.

In his letter to the Governor, Sapirie said:

tBecause of the many safeguards which have been established by the
state and Federal governments, we believe that the probability of a serious
_ 1n01dent involving radloactlve materlals or radiation is remote,!

o 'However, we recognlue our respon31b111ty to amellorate any possible
" hazard to the health and safety of the public,'!

‘ '"he Oak Ridge official said representatives of the Commission'will
contact the Governor later to discuss a coordlnated pian for management of
radlatlon 1no:derts 1n West Virginia, .
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"The Washington announcement said:

While highly unlikely, it is possible that an accident involving a
nuclear reactor or radiocactive materials, either in use or in shipment,
could result in release of radioactivity in such manner and quantity as
to be hazardous to the public,! : .

IFor example, an incident might result from the involvement in a~
traffic accident of a truck carrying radioactive materials. Although
containers for radiocactive materials in shipment are designed to withstand
most accidents of this type, a rupture of the container could result in.
radiocactive material escaping to the surrounding environment,?!

1Por some time the Commission has had in readiness at its various
installations radiological personnel for use in helping to protect the
public in the event c¢f such incidents. They are trained and equipped to
monitor radioactive materials and advise local officials and physicians
on the extent of radiation hazards and the steps that should be taken for
the further protection of public health and safety...!

| "The personnel, who would be furnished immediately on request of state
officials, could include scientists, engineers and physicians, as appro-
priate, who have had training and eXperience in handling nuclear materials,

"These teams would be drawn from the Commission staff and from the
staffs of major contractors,

"0ak Ridge Operations, a major field office of the Commission, is
responsible for assisbance to officials in an eight-state area which in-~ .
cludes Arkansas, Kentucky, Louisiana, Mississippi, Missouri, Tennessee,
Virginia and West Virglnla, and Puerto Rico and the Virgin Islands.

Sapirie said that in event of a major radiatlon incident, otate and
local authorities may request advice or assistance by calling the AEC
at Oak Ridge, Tennessee (telephone no. 5-8611, extension 7989).%

/
f’r’«-414%rLA
~RBdgar/M, tes”
Colonel

State Director
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