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1.0

2.0

3.0

Supersedes: March 11, 1983

BURROSE

1.1 To ectablish the procedures and practices of TRW pertaining to the use of
ionizing radiation sources within company facilities.

1.2 Administrative requirements (i.e., requirements applicable to
procurement, accountability, transfer and shipment) for the control of
ionizing radiation sources are contained in Health and Safety Policy
7.1, "Ionizing Radiation Control Program”.

SCORE

This policy applies to the Groups comprising the Common Use Management Systems
(Defense Systems Group, Electronic Systems Group, Energy Development Group,
Operations and Support Group, and Space and Technology Group), hereinafter
referred to in this policy as the company. This policy does not apply to ESL,
TRW Electronic Products, Inc., and TRW Microwave Products, Inc.

REEINITIONS

3.1 Controlled Area means any area, access to which is controlled by the user
for purposes of radiation safety pursuant to the provisions of this
policy. Airborne radioactivity areas, high radiation areas, radiation
areas, and contaminated areas shall be considered controlled areas.

3.2 Cuzrje is the unit of radioactivity. One cufde is the activity
corresponding to a disintegration rate of 3.7 X 10 disintegrations per
second.

3.3 Dose means radiation energy absorbed per unit maes. When this policy
specifies a dose to the whole body, this shall be considered to mean any
dose to the whole body or major portion thereof, head and trunk, gonads,
lens of the eye, or active blood-forming organs.

3.4 Health Physics Instruments are those instruments used to detect and
measure radiation fields and radiocactive materials for purposes of
radiation protection.

3.5 High Radiation Area means any area, accessible to individuals, in which
there exists radiation at such levels that an individual could receive in
any one hour a dose to the whole body in excess of 100 millirem,

3.6 Qccupational Dose means the dose received by an individual:
a. In a controlled area; or

b, in the course of employment, education, training, or other
activities which involve exposure to radiation; except that
occupational dose shall not include the dose from exposure to
radiation for the purpose of medical or dental diagnosis or
medical therapy of such individual.
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3.0 DEFINITIONS - (Continued)

3.7

3.8

3.9

3.10

3.11

3.12

3.13

3. 14

Menitoring EQuipment means devices designed to be worn or
carried by an individual for the purpose of measuring the dose received
by that individual (e.g., film badges, pocket chambers, pocket
dosimeters, film rings, etc.).

Bad is the unit of absorbed dose. One rad correspcnds to an energy
abscrption of 100 ergs per gram of absorber.

Radiation - For the purpose of this policy, the term "radiation" is
limited to ionizing radiation which includes gamma rays, x-rays, alpha
and beta particles, neutrons, protons, high speed electrons, and other
nuclear particles.

i Area means any area, accessible to individuals, in which there
exists radiation at such levels that an individual could ireceive in any
one hour a dose to the whole body in excess of 5 millirem, or in any five
consecutive days a dose in excess of 100 millirem.

Radiation Producing Device means any device (x-ray machine, accelerator,
etc,) ~apable of producing radiation when the associated control devices
are operated, but excluding devices which produce radiation only by the
use of radiocactive material.

Radigactive Maserial means any material (solid, liquid, or gas) which
emits radiation spontaneously.

Radiation Protection Qfficer - A person, usually named in a radioactive
materials license, directly respoisible for radiation protection. It is
his duty to ensure that all uses of sources of radiation are carried out
in compliance with pertinent established rules including the terms and
conditions of the license and the regulations of the licensing agency.

Bem is a unit of dose of any radiation to body tissue in terms of its
estimated biological effects relative to an exposure of one roentgen of
x-rays or gamma rays. For the purpose of this policy, any of the
following is considered to be equivalent to a dose of one rem:

a. Any exposure of 1 roentgen due to «- or gamma radiation.

b. A dose of 1 rad due to x-, gamma, or beta radiation.

¢. A dose of 0.1 rad due to neutrons or high energy protons.

d. A dose of 0,05 rad due to particles heavier than protons and
with sufficient energy to reach the lens of the eye.

e. An exposure of 14 X 10% neutrons per square centimeter, or in
accordance with the following table if the energy of the
neutrons is known:
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3.0 DREFINITIONS - (Continued)

3.14 (Continned)
Number of neutrons per square

Neutron Energy centimeter equivalent to a
(Mev) £ dose of 1 rem
Thermal=--=====s-=escmemm—————————————— 970 x 106
0.000) m=mmmmcmceceecmmmeemeem——————————— 720 x 108
0.0005===-=cmmececcmcmemm———————————————— 820 x 108
0.02-====m=mmmmmm—mm e e—————eeeeee e 400 x 10°
T B 120 x 108
I 43 x 106
et 26 x 108
2,5-mmemmeeme e e e e oo cee—— 29 x 106
§,0cccccccsnmccmnrcsmrnmercneeoceccanone 26 x 108
B T 24 x 108
10-ce-cesncnsenccscrmnccascenconcscsnesns 24 x 10%
10 to 30e==-ecmceccccec e mem———————————— 14 x 106

3.15 Roentgen is the unit of exposure to x- or gamma radiation. One roentgen
is the exposure corresponding to ionization in air of one electrostatic
unit of charge of either sigi. in 0.001293 gram of air.

3.16 Sealed Source - Any radioactive material that is permanently encapsulated
in such manner that thLe radiocactive material will not be released under
the most severe conditions likely to be encountered by the source.

BOLICK

All ionizing radiation sources within company facilities are to b identified,
used, and etored in accordance with this policy and additional . ecuirements
that may be specified by the TRW Radiation Safety Committee; the terms and
conditions of the applicable license issued tov the company, and the
regulations or other requirements of the cognizant licensing or regulatory
agency.

RESPONSIBILITIES
5.1 Radiation Safety Manager f(Radiation Protection QOfficer) - The Radiation

Safety Manager, Health and Safety (Radiation Protection Officer) has
primary responsibility for:
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£.0 RESPONSIBILITIES - (Continued)
5.1 (Continued)
a. Implementation of the radiation safety program,

b. Prescribing the use of personal radiation exposure monitoring
equipment and procedures including biocassay and in vivo counting
methods and maintaining records of personnel radiation exposure
measurements,

¢. Categorizing personnel into a Medical Review Program vased upon
an evaluation of the radiation work conditions.

d. Conducting radiation surveys, inspections, and other
surveillance activities necessary to assure the safe use of
ionizing radiation.

e. Taking necessary corrective action, including shutdown if
necessary, in accordance with Health and Safety Policy 1.7,
"Safety Corrective Action® in order to prevent potentially
hazardous radiation exposure to employees or facilities.

5.2 Radiation Source Reguesters/Users - Radiation source users including
requesters and others (custodians) designated in Sections 2 or 3 of the
Request for Radiation Source (Systems Form 2233) are responsible for
implementing the requirements of this policy in their use of ionizing
radiation and for implementing the conditions specified in the approved
source request. :

5.3 Department/Cost Center Managers - Bach department/cost center manager is
responsible for assuring compliance with this policy in his organization,
and with the specific conuicions on the source requests within his
organization.

5.4 Equipment Management Center - The Equipment Management Center is Health
and Safety's authorized service organization for Health Physics
Instrumentation.

6.0 PROCEDURE
6.1 Radiation Exposure Limits and Rosimefry Program
a. General

Radia*rion exposure to individuals will be kept as low as readily
achievable (ALARA). This means that in designing operationz
utilizing sources of radiation, planned exposure of personnel to
radiation levels in controlled or uncontrolled areas shall be
kept to a minimum and, under worst case circumstances, shall not
exceed one-third the values specified in Sections 6.1 b. and 6.1
c.

b. Qcgupational Rose Limits

No user shall possess or operate sources of radiation in such a
manner as to cause any individual 18 year: of age or over to
receive an occupational dose in excess of the limits specified
below:
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Rart of Body
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6.1d (Continued)

TABLE 6.d
SURFACE CONTAMINATION LEVELS
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6.1 (Cont inued)

e. Airborne Radigactivily

As a mutter of general policy, operations involving radioactiv
gases, vapors, or dusts shall be conducted such that employees
are not routinely exposed to airborne radiocactivit)
circumstances where some generatinon of airborne adi
.annot be avoided, the operation shall be designed
employees are not exposed to airborne concentration in exces
those specified by the Nuclear Regulatory Commission (NRC)
Code of Federal Regulations, Title 10, Part 20 (10 CFR
Sections 103, 104, and 106.

External Rosimelrly

al exposure to radiation users 18 evaluated by Radiation
- for each source request, If it is determined tha
personnel may be exposed in their occupational environment to
dose exceeding 100 millirems to the whole body in one calendar
juarter then they are required to wear a personal dosimete
while in their work area.

Personnel Status

jource requestors are required to supply Raciatior
urrent list of proposed radiation source users.
be permitted to work in a radiation controlled
ource where dosimetry is required until efuch
available and until the user is approved by R liation

Radiation Caution S.GNS and LALeLS

‘tive materials will pos

llowing paragraphs.
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6.0 PROCEDURE - (Continued)

6.2

(Continued)

b.

Radiation Area

*qjadiation Area" means any area in which there exists radiation
at sv.h levels that an individual could receive in any one hour
a dose to the whole body of five millirem, Each radiation area
will be conspicuously posted with a sign or signs bearing the
rad‘ - ion symbol and the words "Caution" or "Danger" -
"Radi on Area".

High Radiation Area

"digh Radiation Area"™ means any area in which there exists
radiation at such levels that an individual could receive in any
one hour a dose to the whole body in excess of 100 millirem.

(1) Each high radiation area will be conspicuously posted
with a sign or signs bearing the radiation symbol and
the words: "Danger - High Radiation Area.”

(2) Each high radiation area will be equipped with a
control device which shall either cause the level of
radiation to be reduced below that at which an
individual might receive a dose of 100 millirem in one
hour upon entry into the area or shall energize a
conspicuous visible or audible alarm signal in such a
manner that the individual entering and the user or
supervisor of the activity are made aware of the
entry. In the case of a high radiation area
established for a period of 20 days or less, such
control device is not required.

Posting of Radioisotope Use and/or Storage Area

Each area in which there is used or stored more than 35 pounds
of natural or depleted uranium, or 100 pounds of natural
thorium, or more than 10 times the quantity specified in
Attachment 1 of any other radioactive material, shall be
conspicuously posted with a sign or signs bearing the radiation
symbol and the words: "Caution - Radioactive Material”.

Exceptions:

(1) Posting is not required because of the presence of a
sealed source if the radiation level at 12" from the
source container or housing does not exceed 5 millirem
per hour (see paragraph 6.2 a. of this policy).

(2) Posting is not required for temporary use, not to
exceed 8 hours, in areas in which there is an
individual in constant attendance who shall take the
precautions necessary to prevent exposure of any
individual to radiation or radioactive material.

Page B
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6.0 PROCEDURE - (Continued)

(Continued)

Labeling of Containers

Zach container in which is used, stored, or transported more
than 3.5 pounds of natural or depleted uranium or 10 pounds of
natural thorium or more than the quantity of any other
radioactive material specified in Attachment 1, shall have
firmly affixed to it a durable label bearing the radiation
symbol and the words: "Caution - Radioactive Material". The
label shall also state the quantity and identity of the
radioactive material and the date of measurement or other such
information sufficient to permit individuals handling or using
the containers, or working in the vicinity thereof to take
precautions to minimize exposures. Sealed source containers
will, in addition, bear the serial number of the sealed source.

6.3 Storage of Radioactive Materials

6.4

b.

C.

Shielding of Stored Materials

Unless otherwise zuthorized by Radiation Safety, radiocactive
materials will be stored in containers such that the radiation
level at 12" from the surface of the container is less than 5
millirem per hour. If radiation levels exceed 5 millirem per
hour at distances greater than 12" from the surface of the
container the area shall be posted as required by paragraphs 6.2
a. and 6.2 d. of this policy.

Security of Stored Materials

Radioactive material will be stored in such a manner as to
minimize the likelihood of unauthorized use or removal. Metal
cabinets equipped with a key lock will be utilized wherever
possible.

Jentifi ion of Radioi 5 . :

Radioisctope storage ca-inets or containers will be marked in
accordaince with paragraph 6.2 of this policy. In addition,
storage cabinets will have a clearly visible inventory of the
stored material and the name of the custodian affixed to the
outside of the cabinet in accordance with the requirements of
Health and Safety Policy 7.1, Section 7.8 a.

Radiocactive Waste Containers

Rry Waste Containers

Each user of radioisotopes will store dry radiocactive wastes in
a covered double container marked with the radiation symbol, the
words: "Caution - Radioactive Waste®", and the identity and
estimated quantity of the principal radionuclides. The inner
container may be a plastic bag or pail. The outer container
must be a water-tight container of metal construction.

Page Y
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6.0 PROCEDURE - (Continued)

6.‘

(Continued)

b.

d.

Liguid Waste Containers

Liquid radioactive wastes will be stored in plastic water-tight
bottles equipped with screw tops. Bottles used for radioactive
waste will be marked with the radiation symbol, the words:
"Caution - Radioactive Waste®, and the identity and estimated
quantity of the principal radionuclide(s).

Storage of Radiocactive Waste

Radioactive wastes will be stored in accordance with paragraph
6.3 b. of this peolicy.

Prohibited Containers

Ordinary trash receptacles, such as those used in offices or
laboratory areas, are not authorized for the storage 2f waste
radioactive material.

Operational Safety Reguirements

b.

Procedures

Each radiation source requester shall prepare, promulgate, and
maintain within his work group or organization, radiation source
uce instructions or operating procedures sufficient to assure
employee and facility safety. Such procedures are subject to
review and approval by the Radiation Sefety Committee. This
review and approval is normally accomplished concurrently with
Request for Radiation Source approval (see Health and Safety
Policy 7.1, paragraph 7.1 b., ¢c.).

Inspection of Radiation Sources
(1) General

Receipt and pre-shipment inspection of radiation |
sources is accomplished as specified in paragraphs 7.3
and 7.4 of Health and Safety Policy 7.1, "Ionizing
Radiation Control Program®. Inspection of radiation
sources and radiation work areas at other times shall
be conducted by the Radiation Protection Officer or
designated alternate to assure conformance with
applicaple requirements and regulations,

(2) Sealed Source Leak Tests

Sealed sources shall be inspected and leak tested by
the Radiation Protection Officer or his/her designated
alternate at intervals not exceeding six months.

1983
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6.0 PROCEDURE - (Continued)
6.5 (Continued)

Individuals using sealed sources with activities
greater than those specified in Attachment 1 shall
perform periodic leak contamination tests as necessary
to verify source integrity. Where required by
Radiation Safety, a record of such tests and sealed
source use shall be maintained by the user on Systems
Form 3832 "Sealed Source Utilization Log" (see
Attachment 2),

Any test result which indicates the presence of more
than 0.005 microcuries of removable contamination
shall be reported immediately to Radiation Safety and
the source withdrawn from use.

(3) User's Inspection

Each user of a source(s) of radiation shall conduct
sufficient inspections, contamination tests, and
~adiation level surveys to assure that any source in
his/her possession does not present an uncontrolled
radiation hazard.

c. JXnstrumentation

Each radiation source requester shall have in his/her possession
sufficient health physics instrumentation to assure conformance
with this policy or other monitoring requirements as may be
specified by the Radiation Safety Committee. Instruments shall
be maintained in accordance with paragraph 6.6 of this policy.

d. lInstruction of Pexrsonnel

Each user of ionizing radiation shall inform individuals working
in or frequenting any portion of a controlled area as to the
presence of sources of radiation, and instruct such individuals
in the potential safety problems associated therewith and in
precautions or procedures to minimize radiation exposure. Such
instruction must be completed prior to the use of any source by
a new user.

6.6 Sexrvicing of Health Physics Instrumentation

Health Physics Instrumentation must be maintained in a calibrated
condition and within the interval of use identified on an affixed
Equipment Management Center (EMC) calibration level. Intervals and
conditions of use are authorized by Radiation Safety. The Equipment
Management Center's Equipment Control Department (ECD) maintains local
instrument pools to coordinate the servicing, inactivation and
redeployment of Health Physics Instrumentation,

Page 11
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6.0 PROCEDURE - (Continued)

6.7

Emergency Procedures
a. Radiological Emergency Data Sheet

For each location in which is used or stored quantities of
unsealed radioactive materials in quantities in excess of ten
(10) times, or sealed (encapsulated) radioactive materials in
excess of one thousand (1000) times the guantities listed in
Attachment 1, a Radiological Emergency Data Sheet (Attachment 3)
shall be prepared by Radiation Safety and a copy posted at the
entrance to the work area.

b. Emergency lnstructions
(1) FEire, Explosion, or Qther Major Emergency

In the event of a fire, explosion, or other major
emergency in or adjacent to a radioisotope use or
storage area, such fact must be immediately repcrted
to Security via the emergency extension. Every effort
should be made to implement the protective measures
specified in the Radiological Emergency Da:a Sheet.

(2) Spills

Spills of radioactive materials, ruptured or damaged
sealed sources, or any uncontrolled release of
radicactive materials will be immediately reported to
Health and Safety. After hours notify Security via
the emergency extension.

Laboratory supervisors and/or radia“ion source
cuitodians are required to control personnel movement
in contaminated areas to minimize the likelihood of
personnel contamination and the spread of
contamination to clean areas., Laboratory supervisors
and/or radiation source custodians are required to
decontaminate their laboratory equipment and monitor
and decontaminate their laboratory area under the
supervision, and with the assistance of, the Radiation
Protection Officer. Contaminated areas must be
clearly designated by means of signs, barricades, or
other suitable markers, and if possible, shculd be
closed off from clean (uncontaminated) areas.

(3) Rersoruel Injuries

All injuries to personuel resulting from exposure to
or handling of radiation sources will be immediately
reported to the nearest Health Services Unit. Injured
persons should be removed from the affected area, if
possible, given required medical treatment, and
monitored for possible contamination. If the patient
is found to be contaminated, such information must be
given ambulance and/or meuical personnel prior Lo the
removal of the patient Lo the hospital or other
medical treatment facility.

Page 12
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6.7 (Continued)

c. Reportable Occurrences

The events listed below shall be reported immediately by
telephone or in person to the Radiation Safety Office, Health
and Safety. After hours notify Security via the emergency
telephone number.

The responsible radiation source requester ana his department
(cost center) manager shall make a written report to the
Radiation Protection Officer within two (i working days
following the event. This report shall describe: (1) the
circumstances surrounding the event; (2) procediral, system, or
personnel failures or deficiencics which may have contributed to
the event; and (3) recommendations for corrective action(s).

(1) Known or Suspected Radiation Overexposures

Persoens known or suspected of having received a
radiation exposure in excess of 3000 millirem.

(2) Jlngestion of, or Contamination by. Radiocactive Materials

Persons known or suspected of having ingested or
having been contaminated by radiocactive materials.

(3) Leoss of Radiation Source

The loss of any radiation source shall be reported to
both Security and Radiation Safety immediately upon
discovery in accordance with Health and Safety Policy
7.1, paragraph 7.8d.

(4) Uncontrolled Release or Spill of Radicactive Material

Spills of radioactive materials, ruptured or damaged
sealed sources, or any uncontrolled release of
radioactive materials.

(5) Eire, Explosion., or Qther Major Emergency

In the case of a fire, explosion, or other major
emergency in or adjacent to a radioisotope use or
storage area, such fact must be immediately reported
to Security via the emergency extension and to
Radiation Safety.

Page 13
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ATTACHMENT 2 TO HEALTH AND SAFETY POLICY 7.2
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ATTACHMENT 3 TO HEALTH AND SAFETY POLICY 7.2
m. -
Support Group mi'

RADIOLOGICAL EMERGENCY DATA SHEET
ISSUE DATE

REVISION

REQUEST NO.

— GROUP ~ DIVISION

MAIL STATION EXT. HOME PHONE

|. DEPT. MANAGER

MATL. REQUESTER

-

>

6. RADIOLOGICAL DATA

CHEMICAL OR QUANTITY HAZARD

ROOM RADIONUCLIDES
PHYSICAL FORM CURIES BIWECY INHALATION CONTAMINATION

IN——

7. PROTECTIVE MEASURES
FIRE, CONTAINER
IMPLEMENT FOR — EXPLOSION — DAMAGE SPILL e FLOODING —— BLDG. COLLAPSE

fa) EVACUATE ROOM

(b) EVACUATE BUILDING

e} EVACUATE ADJACENT/DOWNWIND AREAS

(d) RESPIRATORY PROTECTIVE EQUIPMENT

(o) PROTECTIVE CLOTHING

(f) PERSONNEL COMNTAMINATION

(g) EQUIPMENT CONTAMINATION

(h) PERSONNEL INJU 'IES

(i) ACCCSS CONTROL

8. NOTIFICATION REQUIREMENTS

e et . et t——

NAME EXTENSION HOME PHONE

SYSTEMS 6382




