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INTRODUCTION

The Veterans Administration Hospital, New Orleans, is authorized to
procure and use radioactive materials under a "specific license of broad
scope" issued Ly the United States Nuclear Regulatory Commission (NRC).
This license is contingent upon the existence of a Radioisotope and Radi-
ation Safety Committee and a Radiation Safety Organization which, among
other requirements must:

1. Assure that any investigator using radiocactive materials

is qualified by training and experience, has the facilities
to handle the materials safely, and proposes a use which is
safe to all concerned.

2. Assure observance of all safety standards established by
the U. S. Nuclear Rey 1latory Commission, the National
Council on Radiation Protection and Mea .rements and all
regulatory or standard setting agencies,

3. Keep records of the receipt, storage, use, transfer and
ultimate disposal of all radionuclides.

4. Keep records of the monitoring of personnel and areas in-
volved in the use of radionuclides and other sources of
ionizing radiation.

The Veterans Administration Hospital, New Orleans, is subject to
periodic inspection by the Nuclear Regulatory Commission to insure that
all requirements of the license are being met., These inspections are very
thorough, including monitoring checks of laboratory areas, inspection of



procurement and disposition records, records of the qualifications of in-
dividual users and records of administrations to patients. Violations of
license requirements can result in loss of the license.
This Guide describes rules and procedures required of the New Orleans
Veterans Administration Hospital under the terms of licensure,
Four stages of group and individual responsibility are involved in
the radiation safety program. All are equally important:
1. Radioisotope and Radiation Safety Committee:
A high level group of physicians and scientists appointed
by the Hospital Director to establish policies and regula-
tions governing the use of ionizing radiaticn at the
Veterans Administration Hospital, New Orleans, Louisiana.
Radiation Safety Office:
An operating unit of especially trained health physic ists
and technicians which is responsible for the New Orleans
Veterans Administration Hospital compliance with these
policies and regulations; it also provides a variety of
technical services necessary to achieving such compliance,
Individual Users:
Physicians, scientists, other professionals and technical and
other workers engaged in patient care, clinical and laboratory
research, and research support activities which involve actual

use and handling of materials and devices producing ionizing

radiation. These personnel usually work under the immediate
supervision of Authorized Users.




4. Authorized Users:

Physicians and laboratory scientists whose training and ex-
perience are such that they have been authorized by the Radio-
isotope and Radiation Safety Committee to use ionizing radiation
in their clinical care, clinical research, and laboratory re-
search activities.
In the following pages detailed descriptions are given of the responsi-
bilities of each of these four categories., Information is also provided
on policies, rules and procedures for various particular aspects of ioniz-
ing radiation source procurement and usage. Careful observations of
responsibilities, rules and procedures set forth in this Guide will insure

more than adequate protection against unnecessary exposure to ionizing
radiation,

iii
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RADIOISOTOPE AND RADIATICN [ AFFTY COMMITTEE
RESPONSIBILITY :

The control of radionuclides and radiation safety at the
New Orleans Veterans Administration Hospital is the responzi-
bility of the Radioisotope and Rgdiation Safety Committec,
Following the Rules and Regulations set forth by the U, 5,
Nuclear Regulatory Commission (Title 10, Code of Federal Requ-
lations, codified and reissued, May, 1975), the Committee will

review and grant permission for, or disapprove, the use of radio-

active material for all uses within the institution from the stand

point of radiological health and safety of patients or workins
perscnnel and will prescribe special conditions that will be re-
quired during a proposed use of radioactive material, such as
requirements for biocassays and physical examinations of users,
minimum level of {training and experience of users. The Cormittee
will receive and review records and reports from the Radiaticn
Safety Officer. The Committee will recommend remedial action

to correct safety infractions. The Committee will formulate

and review the institutional training programs for the safe use
of radionuclides. The Committee will maintain written records
of actions taken by the Committee. The Committee will meet
quarterly. Members of the Radioisotope and Radiation Safety
Committee are listed in Appendix A.

N 0 PONSIBI ¢
The Radiation Safety Office, under the direction of the Radi-

ation Safety Officer, is responsible for assuring compliance with

the
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mules and regulations of the Nuclear Regulatory Commicsion as pla

in the Code of Federal Regulations (CFR) Title 10, Chapter 1,

Part 20, "Standards for Protection Against Radiation", from the

individual users of nuclear material. The duties include:

€.

General surveillance of all health physigactivitiec,
including both personnel and environmental monitoring,
Furnishing consulting services to personnel at all
levels of responsibility on all aspects of radiation
protection,

Receiving records of shipment of radiocactive materials

>y

comi~ - to or leaving the New Orleans Veterans Administration

Hospital.

Distribution and processing of personnel monitoring
equipment including keeping of records of internal

and external personnel exposure and notifyins indivi.
duals and their supervisors of exposures approaching
the maximum permissible amounts and recommending appro-
priate remedial sction.

Instructing personnel in proper procedures for the use
of radiocactive materials.

Supervision and coordination of the waste disposal
program, including the keeping of waste storage and
disposal records.

Performing leak tests on all sealed sources.

o= 8



Maintaining a periodic inventory of all radioactive
material at the New Orleans Veterans Administration
Hospital.

Supervising decontamination in cases of contaminating
accidents.

Maintaining a contimious program of environmental

radiation hazard evaluation and hazard elimination.

III. INDIVIDUAL USER RESPONSIBILITY:

Each individual at the New Orleans Veterans Administration
Hospital who has any contact with radiation sources is respon-
gible for:

a. Keeping his exposure to radiation as low as reason-

ably possible, and specifically below the maximum

permissible exposure recommended by the Nuclear

Regulatory Commission of CFR, Title 10, Chapter 1,

Part 20, "Standards for Protection Against Radiation"

(20,101) and summarized in the following table:

Remes per calendar quarter; whole body,
head and trunk; active blood-forming
organs; lens of eyes or gonads... 1 1/4

hands and forearms; feet
B SIRNS seccvissvssescsseresedl Wi

gkin of whole DORY ....ceeevesees T 1/2




Laboratory air and water concentrations shall be
maintained below the levels listed in CFR, Title

10, Appendix B, as a part of the CFR, which dic-

tates our operating procedure, this table is

filed in the Radiation Safety Office and the office

of the Chief of Nuclear Medicine Service,

Wearing the prescribed monitoring equipment such as film
badges and pocket dosimeters in radiation areas,

Personnel who work only with pure alpha emitters or only

with pure beta emitters having a maximum energy of
less than 0.2 meV will not be required to wear film
badges,

Surveying his hands, shoes and body for radicactivity,

and removing all loose contamination before leaving

the laboratory to smoke, eat, etc,
Utilizing all appropriate protective measures such as:
1. Wearing protective clothing whenever contami-
nation is possible and not wearing such cloth-
ing outside of the laboratory ares,
Wearing gloves and respiretory protection when
necessary.
Using protective barriers and other shields
whenever possible.
Using mechanical devices whenever their aid will
assist in reducing exposures.
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Using pipette [illing devices. Never pipetting radico-

active solutions by mouth.

6. Performing radioactive work within confines of an ap-
proved hood or glove box unless serious consideration
has indicated the safety of working in the open,

Smoking or eating in isotope laboratories is prohibited. Re-

frigerators shall not be used jointly for foods and radioac-

tive materials.

Meintaining good personal hygiene by:

1. Keeping fingernails short and clean,

2. Not working with radiocactive materials if there is
a break in the skin below the wrist.

Washing hands and arms thoroughly before handling

D
-

any object which goes to the mouth, nose or eyes,
Checking the immediate areas, e.g., hoods, benches, ete., in
which radicactive materials are being used, at least once

weekly for contamination. A log record should be maintained

of these surveys including results even if they are negative.

Any contamination observed should be clearly marked and the
Radiation Safety Office notified.

Keeping the laboratory neat and clean. The work area should

be free from equipment and materials not required for the im-
mediate procedure. Keep or transport materials in such a

manner as to prevent breakage or spillage (double container),

o,



and to insure adequate shieldin-. Vhere ever practical, keep
work surfaces covered with absorbent material, preferably ir
a stainless steel tray or pan, to limit and collect spillage
in case of accident,

Labelling and isolating radioactive waste and equipment,

such as glassware, used in laboratoriec for radicactive
materials., Once used for radioactive substances, equipment
should not be used for other work, and shall not be sent from

the area to central cleaninz facilities, repair shops or to
surplus until demonstrated to be free c¢” contamination.

Requesting Radiation Safety Office supervision of any emer-
gency repalr of contaminated equipment in the latoratory by
shop personnel or by commerical service contractors. At no
vime shall servicing personnel be permitted to work on equip-
ment in radiation areas without the presence of a member of
the laboratory staff to provide specific information.
Reporting accidental inhalation, ingestion or injury involv-
ing radiocactive materials to his supervisor and the Radiation
Safety Office, and carrying out their recommended corrective
measures. The individual shall cooperate in any and all
attempis to evaluate his exposure.

Carrying out decontamination procedures when necessary and for
taking the necessary steps to prevent the spread of contami-

nation te other areas,

-6m




m. Complying with requeats from the Radlation Safety
Office for body burden measurements and the submission
of urine samples for radioassay. Requesis for these
tests will be made in the case of workers using sigmi-

ficant quantities of both alpha and beta emitters.

IV. AUTHORIZED USER RESPONSIBILITY:

Authorized users are responsible for insuring that the
preceding individual responsibilities are discharged by those
under their control and are further responsiole for:

a. Adequate planning. Before an experiment is performed,
the superviscr should determine the types and amount
of radiation or radioactive material to be used,

This will generally give a good indication of the

protection required. The procedures must be well

outlined. In many cases, before the procedure is
actually performed with radiation, it should be re-
hearsed sc as to preclude slip-ups or unexpected
circumstances. In any situation where ithere is
appreciable radiation hazard, the Radiation Safety

Office shall be consulted before proceeding.

b. Instructing those employees for whom they are respon-
‘ sible in the use of safe techniques and in the appli-
( fad cation of approved radiation safety practices,
¢. Furnishing the Radiation Safety Office with infor-

mation concerning individuals and activities in
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their areas, particularly, pert_nent changes in their
personnel rosters,
Contacting the Radiation Safety Office whenever
ma jor changes in cperational procedures, new tech-
niques, alterations in physical plant (e.g. the re-
moval of radiochemical fume hood), or when new
operutions which might lead to perso-nel exposure
are anticipated.
Complying with the regulations governing the use of
radiocactive materials as ectablished by the Radioisotope
and Radiation Safety Committee for:
1. Correct procedure for the procurement of
radioactive materials by purchase or
transfer. (See procedure for "Procurcment of
Radiation Sources", Seetion VI.c).
2, Posting areas where radionuclides are kept or used,
or where radiation fields may exist.
3. Seeing that each sign carries the name of the persomnel
currently responsible for the associated area,
4. Recording the receipt, transfer and disposal of
radioactive materials in his area. This in-
cludes sealed sources such as ion sources in
gas chromatographs and static eliminators., The
authorized user must be prepared to submit quarterly
the required inventory data upon request.

-8-
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5. Assuring that all radicactive waste materlials are
consigned to the Radiation Safety Office for disposal.

6. Taking steps to prevent the transfer of radioactive
materials to unauthorized individuals. This includer

the proper disposition of radiocactive materials possessed

by workers terminating their tour of duty at the Mew Orleans

Veterans Administration Medical Center prior to leaving.
Keeping stocks of stored radiocactive materials to a minimum
within laboratory areas. Authorized users should employ
the storage facilities of the Radiation Safety Office for
shipments not needed in current research.

Complying with proper procedure for termination of employ-
ment or termination of any experiment using radiocactive
materials. The authorized user ic reminded that under the
terms anc conditions of the radioactive materials licenze,
he must return to the Radiation Safety Office all radio-
active materials, including waste, assigned to him under

the license. Particular care should also be exercised

to see that speclalized equipment such as personnel
monitoring devices (e.g. film badges), survey instruments
and shielding materials are returned tu the Radlation Safety
Office. A final termination survey should also be requested
by memorandum.

=9=
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EXPERIENCE AND TRAINING OF APPLICANTS:

In carrying out the responsibilities and duties assirmed it
by the U, &, Nuclear Regulatory Commission under the broad
license, the Radioisotope and Radiation Safety Committee is
bound by the requirements of the Commission for training and
experience of scientists and physicians in the use of radio-
active materials,

Section 35.11 (d) of 10 CFR 35 provides that the Commission
will approve a license application by an institution for med.eal
use of byproduct material if it determines, among other thines,
that the physician designated as the individual user is adequately
trained and experienced in (a) basic radioisotope handling tech-
niquec and (b) the clinical use of byproduct material proposed
in the application. Similar criteria are established in
Section 35.12 (c¢) of 10 CFR 35 for approval of licenses for
medical use of radiopharmaceuticals by individual physicians.
Outlined below are trainins and experience criteria that the
Commission, with the assistance of its Advisory Committee on the
Medical Uses of Isotopes, has found acceptable for physicians
who use radiopharmaceuticals. FEach physician's training and
experience are examined on a casg-uy-case basis, If a physician
wishes to use radiopharmaceuticals but does not have the train-
ing and experience described, he may submit an application list-
ing his specific qualifications and this will be reviewed by the
Commission with the assistance of the Medical Advisory Committee,

-10-



General Trainine:

To qualify as adequately trained to use or directily
supervise the use of byproduct materials lisied In
Group I, II and/or III, Section 35,100 of 10 CFR,
Part 35, a physician should have:
1. Training in basic radioisotope handling techni-

ques including:

(a) Radiation physics and instrumentation.

(b) Radiation protection.

(¢) Mathematics pertaining to the use and

measurement of radioactivity.
(d) Radiation biology.

(e) Radiopharmaceutical chemistry.

2. Experience with the types and quantities of bhyproduct

material for which the application is being made, or
equivalent,

3. Clinical training in a supervised institutional
muclear medicine program. The clinical training

should cover all appropriate types of diagnostic pro-
cedures and include:

(a) Supervised examination of patients to deter-
mine the suitability for radioisotope diagno-
sis and recommendation on dosage to be prescribed,
(b) Collaboration in calibration of the dose and
the actual administration of the dose to the
patient, including calculation of the radia‘ion

dose, related measuremente and plotting data.

=1ll-



(¢) Follow-up of patients when required,

(d) Study and discussion with his/her preceptor
of case histories to establish the most
appropriate diagnostic procedures, limitations

™~ and contraindications,

b, Train Requirements for Specific Diagnostic Procedures:

A physician who wishes to be authorized for only one
or two specific diagnostic procedures should have trainin-:
in basic radioisotope handl ing techniques and clinical proce-~
dures commensurate with the procedures arnd quantities of by-
product material being requested, Such requests will be
examined on a case-by-case basis by the Commission with
the assistance of the Advisory Committee on !edieal Uses of
Isotopes.

¢, Training Requirements for Therupy Procedurcs

Involving Radiopharmaceuticals:

To qualify as adequately trained to use or directly

| ) supervise the use of byproduct material listed in Groups

IV and/or V, Section 35,100 of 10 CFR, Part 35, a physician

should have:
1. Training in basic radioisotope handling techniques
including:
-3 (a) Radiation physics and instrumentation.
( (b) Radiation protection,

(¢) Mathematics pertaining to the use and measurement

of radicactivity,
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Radiation biology.
Clinical experience in the diagnosis and
treatment of the disease for which radio-

pharmaceutical therapy is recommended.

d. Training Requirements for Therapy Procedures
Involving Sealed Sources:

To qualify as adequately trained to use or directly

supervise the use of byproduct material listed in Group

VI, Section 35.100 of 10 CFR, Part 35, a physician should

have:

1. Training in basic radioisotope handling techniquec,

2. Clinical training in specific therapy procedures:

(a)

(v)

Radiation sources for interstitial, intra-
cavitary, or surface treatment of cancer.
- Active practice in therapeutic radio-
lory with a minimum of three years ex-
perience.
Beta ray applicators for the treaiment of
superficial eye disease,
- Active practice in therapeutic radic-
logy or ophthalmology and experience in the

therapeutic use of beta rays or soft x-rays.

With the first application from each investigator, a

complete description of his training and experience, stat-

ing poriods, location amd supervision in the use of radio-

miclides shall be submitted.
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VI. PROCEDURES FOR MAKING APPLICATION TC THE RADIOISOTOPE

AND RADTATION SAFETY COMITTEE:

a.

Applications:

A separate application 1s required for each projlect which
contemplates the use of radiocactive materials. This includes
In Vive and In Vitro Human, Animal and Classroom use. Ap-
plication is to be made on VA-Form 10-1153, "Radioisotope
User's Statement of Experience". (A self-explanatory form
available from the Chairman, Radioisotope and Radiation
Safety Committee)., Upon completion, the application shruld
be forwarded to the Chairman of the Radinisotope and Radlation
Safety Committee. Action o the Committee will be returned
to the applicant and copies will be forwarded to the Radiation
Safety Officer. The signed approved original will consti-
tute the investipator's authorization under the broad license
to procure and use the materials, Physicians may obtain in-
formation on current approved investigators and specific
medical uses at the New Orleans Veterans Administration
Hospital from the Radioisotope and Radiation Cafety
Committee, Should questions arise in the Committee re-
garding details of an application, the investigator will
be invited to meet with the Committee and discuss the
details of his proposal. Should the Committee finally dis-
approve the application on the basis of confliet with restric-
tions of the U. S. Nuclear Regulatory Commission or

Committee policies, the epplication, nevertheless, will be




forwarded to the Director, Nuclear Medicine Service,
Veterans Administration Central Office, Washington, D. C.,
for his review and action upon further recommendation of
the investigator and the Hospital Director.
Expiration:

Each authorization will expire the last day of the month,

one year after the month of the approval. Authorized inves-

tigators should anticipate the expiration of their approvals

by at least one month and apply for renewal of the authori-
zation, The investigator should clearly state that this is
an application for renewal of the authorization. The inves-
tigator should clearly state that this is an application for
renewal of the previous authorization without modification
and should include the number of the original authorization
and date,

If an investigator has no positive plans for the use of
a given authorization during the coming year, he should con-
sider its retirement a order to save on bookkeeping in the
Radioisotope and Radiation Safety Committee Office. Such
a retired authorization can usually be reactivated by the
Chairman, Radioisotope and Radiation Safety Committee, in
one day, should need for it develop.

An authorization which is being considered for renewal
and which reflects frequent patient use may be retained and

established as a service to be provided to the clinician and




patient by the Nuclear Medicine Service. Decision

to provide this service w£11 reside with the Chief,

Nuclear Medicine Service. This service consideration would
also be applied in the situation where several similar
authorizations by separate applicants reflect an overall
need for patient service from various areas of the New
Orleans Veterans Administration Hospital.

Radionuclide Purchase, Receiving and Distribution:
Purchase requisitions initiated for radicactive materials

to be used by the Nuclear Medicine Service will require the

approval of the Chief, Nuclear Medicine Service only. Pur-

chase requisitions for radicactive materials initiated by

an authorized investigator must have the approval of the

Radiation Safety Officer, or in his absence, a member of

the Radioisotope and Radiation Safety Committee. Such

requisitions submitted to the Supply Service, Purchasing

Section, without the proper éndorsement will be rejected.
All radionuclide shipments are to arrive at the Supply

Service Warehouse (Receiving Section) during business hours.

The shipment will be delivered to the Nuclear Medicine Service

without delay. Radionuclides to be used by the Research

Service will ne picked up by the responsible investigator

in the Nuclear Medicine Service,. The radioisotope material

will then be taken vo the Research Service radionuclide hood

for inspection and removal.
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When radionuclides arrive after business hours, they will
be delivered to the Hospital Police Section. The Hospital

Police have been instructed to take the shipment immediately

to the refrigerator used for radionuclide storage located in
the Nuclear Medicine Service,

Each individual radiomuclide user must keep a record

of the receipt of all radiocactive material. Upon receipt

: of radioactive material, the assay information should be re- '
. corded on the "Radioactive Shipment Receipt Report", Appendix
! B. This record must be maintained by the investigator for

the entire amount of radioactive material. A copy of this

S >

record must be forwarded to the Radiation Safety Officer or
be available for monthly review,

d. Ierminating Procedures:
R The procedures listed below are primarily intended to
assure the appropriate disposition of radiocactive materials
G when an application is discontinued. It is the investigator's

responsibility to initiate appropriate action to satisfy the
’ procedures outlined prior to the time of his departure.
Whenever an approved application for use of radioactive
material is to be discontinued, the responsible person for
its use must:

1. Notify the Radiation Safety Officer of his intention to
discontimue the use of the radiocactive material,
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2. Inventory all radioactive material on hand including
all unused material and material considered as waste,
The Radiation Safety Officer upon receipt of such a

notice will:

1. Conduct a survey of all laboratory areas in which the
radiocactive material has been used or stored.

2. Assist the investigator in making final disposition of

all radiocactive materials on hand,.

VII. RADIONUCLIDE SURVEY, STORAGE AND PROTECTION MEASURES;
FOLICY AND PROCEDURES ;

Immediately upon receipt of the radionuclide, a survey
¢ should be made of the package to ensure that the contents
have not been spilled during transport, is survey should
— be performed with a GM type survey meter. If the package
is contaminated, the Radiation Safety Officer must be informed
c so that he, or his designee, can take appropriate measures
to determine the hazard present and decontaminate.

b. Storage of Radionuclides:

1. Liquid and solids:
It is important that all stored radio-

active samples be clearly labelled at all times,
giving pertinent and accurate information about the

Lo

contents, such as, the radionuclide, its chemical
form, the quantity of material as well as the name

of the person who is responsible. Storage sites

-18-




el

RS
ey

for large amounts of radioactive materials should
be as remote from occupied areas as is practical,
The background radiation in unrestricted areas
shall be such that individuals continuously present
in the areas will not receive a dose in excess of
2 millirems in any one hour, or will not receive a
dose in excess of 100 millirems in any seven conse-
cutive days. The whold body exposure in unrestricted
areas shall be such that any individual will not receive a
dose in excess of 0.5 Rem in any period of one calen-
dar year. The storage site should be chosen as to
minimize risk for fire. Any radionuclide that is in
a combustible or inflammable solution and requires
refrigeration, must be stored in an explosion proof
refrigerator., The storage areas shall be well marked
with a "Caution Radioactive Materials" sign, and, if
necessary, entrance requirements posted,
Gases:

The general storage requirement listed above apply
as well as the following considerations:

Radieactive solutions that emit gases should

be labelled and kept in approved hoods which

are provided with filters and have adequate

ventilation. In general, only such amounts
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c.

d.

of material as is necessar, for immediate

experiments should be store in the laboratory.
External Radiation Protection Measures:

The basic protective measures to reduce external
radiation are time, distance and shielding. In every
situation these three factors must be considered jointly.
While shielding is desirable in reducing exposure, it
mist not be overlooked that doing the job in one-half
the time is just as effective as halving the radiation
flux with shielding. Contimuous use of monitoring
equipment is the best method of evaluating the hazard
and reducing the exposure. Every user of radionuclides
should have at hand adequate survey instruments to keep
check on his operations.

Internal Radiation Protection Measures:

The prevention of internmal exposure is more exacting
and less easily performed., The maximum permissible
levels of radioactive contamination in the air or on
laboratory surfaces is of such a low level that they
cannot be detected with ordinary survey instruments.

If low level contamination is suspected, contact the
Radiation Safety Officer for a survey. The general

policy in the use of radiomuclides is to use such equip-
ment and procedures which will most reduce the probability
of getting radionuclides into the body. Outlined below
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are rules and procedures for this purpose:

2.

3.

Protective clothing:

A laboratory coat should be worn when
working with radiocactive materials. Where
necessary, rubber gloves, safety glasses and
shoe covers should be worn. These items should
not be worn outside the laboratory, e.g., cffices,
counting rooms, etc. Never wear laboratory coats
to the cafeteria. Monitor all clothing before it
is returned to the laundry.

Laboratory equipment and design:

The experiment should be designed with recog-
nition of radiation hazards involved. The design
should be such that if an accident occurs, contami-
nation will be minimal and remain localized. When
contemplating radioactive work, attention must
be given to hoods, drains, ventilation, traffic, etec.
Handling procedures:

(a) Always wear rubber or plastic gloves

when working with radiocactive material,

(b) Use remote handling equipment when neces-
sary.
(c) Use double containers for radionuclides.

(d) Use protective covering and lids.

(e) Use unbreakable containers to store
radionuclides,
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(f) Use extreme caution in transfers. Try

a dumry run to test the procedure.

(g) DO NOT PIPETTE BY MOUTH. Use remote
pipetting devices.
(h) Always plan the procedure to be used.

XKnow what you are going to do before you

do it.

(i) Use absorbent paper to cover the working
area to absorb the radioactive material

in the event of a spill.

(j) Deposit 1iquid waste in labelled containers
in a decay or storage area.

(x) Deposit dry waste in labelled step-on cans.

Good housekeeping habits:

Much of the job of preventing the spread of
contamination is a matter of good housekeeping.
(a) Keep the laboratory neat and clean., Keep

the work area free of equipment and materials

not required for the immediate procedure.
(b) Wash hands and arms thoroughly before
handling any object which goes to the

mouth, nose or eyes, Monitor the hands

whenever contamination is suspected and
decontaminate immediately.
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(e) Keep fingernails short and clean. Do
not work with radioactive materials if there
is a break in the skin below the wrist unless
the wound is so protected that radioactive
materials cannot gain access to the body.
Cover the break with tape (plastic or
adhesive) and wear rubber gloves.

(d) No smoking or eating is allowed ir the
laboratories. This includes gum, candy
and beverages. Food containers are not per-
mittcd in laboratories. Refrigerators shall
not be used jointly for foods and radioactive
materials,

e. Restriction and Labelling of Radiation Areas:
All radiation areas are tr, be properly labelled; and

as such, are to be restricted from entrance by unauthorized
personnel., All radiation signs, labels and signals shall

use the conventional radiation caution colors (magenta or
purple or yellow background). The symbol is the conven-
tional three-bladed design.
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1. Cross-hatched area is to be magenta or purple.
2. Background is to be yellow,

A sign bearing the radiation caution symbol and the
words

CAUTION
HIGH RADIATION AREA

will be posted when the radiation level in such an
area is such that a major portion of the body could
receive in any one hour a dose in excess of 100 milli-
rem,

A sign bearing the radiation caution symbol and the
words

CAUTION
RADIATION AREA

vill be posted when the radiation level in an area
is euch that a mujor portion of the body could re-
ceive in any one hour a dose in excess of 5 milli-
rems, or in any five consecutive days a dose in
excess of 100 millirems,



A sign bearing the radiation symbol and
the words

CAUTION
ATRBORNE RADIOQACTIVITY AREA

will be posted when any room enclosure or
operating area in which airborne radioactive
materials exist in concent.ations in excess of
amounts specifice in Appendix B, 10 CFR,

Part 20,

A sign bearing the radiation symbol and the
words

CAUTION
RADICACTIVE MATERIALS

will be posted in each aree or room in

which radiocactive material is used or stored
and which contains any radiocactive material
in any amount exceeding 10 times the quan-
tity specified in Appendix C, 10 CFR, Part
20,

This sign will also be displayed on each
container in which transported, stored or used
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a quantity of any licensed materiel greater

than the quantity of such material speclified

in 10 CFR, Part 20, Appendix C.

All equipment contaminated with radiocactive material

ghall be marked with signs, decals or other conspicuous

0%

v means, Labelling shall not be required for laboratory
containers such as beakers, flasks and test tubes, used
transiently in laboratory procedures during the presence
of the user,

: The Form, NRC-3, 10 CFR, Part 19 and Part 20,

i ' entitled:

NOTICE TO EMPLOYEES
- will be posted in a sufficient number of places In
every areas where employeecs are employed in activities

- licensed by the Nuclear Regulatory Commission to permit

them to observe a copy on the way to and from thelr
place of employment.

f. Pers ionitor and :

Every person is responeidle for monitoring his
personal clothing, shoes and laboratory equipment,
Monitoring shall be mandatory before leaving work
areas for lunch or at the end of the day.

1. Eilm Badges:
Any person who has a probability of being

exposed to significant amounts ol external
radiation should be issued a film badge. The
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Secretary, Nuclear Medicine Service, should be
contacted for ordering {ilm badges.
2, Pocket dosimeters:
Personnel working with any sources of
! radiation where a daily exposure of more than
ot 10 mRem is possible, must wear a pocket dosimeter.

As a rule of thumb, if the radiation levels ex-
ceed 20 mR/hr at any point, pocket dosimeters are
called for.
3. Survey meters:
Every laboratory using radioactive material
' ; should have a working survey meter, This will
usually be of the Geiger-Mueller type. This
instrument is for the use of persomnel to check
for contamination and is suitable for such routine
Rk use of':
(a) Checking laboratory surfaces, glassware
‘ and tools for beta-gamma contamination,
(b) Checking hands, shoes and clothings,
(¢) Measuring radiation levels from low-level
sources (less than 20 mR/hr).
Arrangements may be made with the Radiation
Safety Officer for surveyc,
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Laboratory Monitoring and Survey:

Periodic monitoring of the radioisotope laboratories
will be conducted by the Radiation Safety Officer,
This should in no way detract from the routine weekly
monitoring by the personnel working in the laboratory.
The Radiation Safety Officer will have a floor plan
of each laboratory that uses radiomuclides. During
the periodic checkup, the Radiation Safety Officer .
will record on this floor plan dose rates at various
points, such as, sinks, lab tables, hoods and hand-
ling equipment, using the appropriate survey meter,
Also recorded on this floor plan will be a wipe test
of the most frequently used lab table. This wipe test
will be made with a piece of moistened filter paper and
depending on the type of source present, counted for
either/or all alpha, beta and gamma radiations. Each
sealed source containing byproduct material with a
half-life greater than 30 days shall be tested for
leakage and/or contamination. This test shall be per-
formed on the sealed source or on the accessible sur-
faces of the device in which such a source is perma-
nently or semi-permanently mounted. The tests will
be performed using moistened cotton applicators or
filter paper. Wipes will be counted with appropriate

-28-



h.

instrumentation (e.g., alpha-gas flow, beta-thin

window G.M. or liquid scintillation, gamma-crystal
scintillation) to determine radiocactivity. Records
of leak test results will be maintained by the
Radiation Safety Officer. Servicing, maintenance and
repair of sources will be performed by the source
suprlier,

Sampling of air will be performed by the Radiation
Safety Officer in various areas in which radiomuclides
are being used. There will be monitoring for tritium
concentration in the air near tritium-labelled experi-
mental setups,

Urinary Monitoring of Personnel Involved in

Iritium Labelling:

All potentially exposed personnel involved in tri-

tium labelling procedures will be sub jected to a regu-

lar program of urinary monitoring as follows:

1. No assay required if amount is less than 1000
uCi in any one experiment and experiment is not
repeated in 12 days.

2. In amounts of 1000 uCi to 100 mCi, bioassays
will be performed every 6 months.

3. In amounts of 100 mCi to 8 Ci, biocassays will be
submitted weekly.

4. In amounts greater than 8 Ci, bioassays will be
submitted daily.
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Safety Officer.

|
\
|
l
Records will be kept by the Radiation

Animal Room Monitoring:
If radioactive material is administered to animals,

the rooms in which the animals are housed must be
labelled with a "Caution Radiation Area" sign. A
periodic monitoring of the animals will be made by
the personnel working ir the area, Dose rates are
to be measured and recorded at a distance of one foot
from the animals at the initiation of each new experi-
ment,

A chart should be conspicuously posted indicating
the dose rates., If the dose rate at one foot is greater
than 2 mR/hr, contact the Radiation Safety Officer,

Radiocactive Materials in Gas Chromatograph
Equipment

All gas chromatograph units in which radiocactive

materials are to be used are regulated as follows:

1. As 8 true with other radiocactive shipments,
radiocactive foils to be used in gas chromato-
graph cells must be shipped to Supply Service,
Receiving Section, Veterans Administration
Hospital, New Orleans. Each foil must be
registered by number with the Radiation

Safety Office,




2,

In addition, each cell containing a radio-

active foil must have a label showing the
radiation caution symbol with the words

"Caution Radioactive Material" and the

identity and activity of the radiocactive

material. The radiocactive foil shall not be
removed from its identifying cell except for
cleaning and shall not be transferred to other
cells.

The following notice shall appear in a conspicu-
ous location on the outside of each gas chromato-
graph unit: "This equipment contains a radiocactive
source registered with the Radiation Safety Office
as required by the license from the U, S. Nuclear
Regulatory Commission., Notify the Radiation
Safety Office before removing the source from
this room or area or upon any change in custodial
responsibility." The notification tags are avail-
able from the Radiation Safety Office,

Individuals using radioactive components in gas
chromatograph equipment must vent the cells ex-
haust through plastic tubing into a hood, room
exhaust or radiation safety approved trap, to
avoid contamination of work areas from the release
of radiocactive tagged samples introduced into the

oS-



i .

TW

gystem or from the accidental overheating

of radioactive foils in the cells,.
5. The Radiation Safety Officer will perform leak
tests, store radiocactive foils when not in use

and maintain the necessary records on such tests

and storage.
Calibration of Survey Meters:

All survey meters used routinely by each laboratory
must be calibrated once every 6 monthe, The calibra- '
tion will be performed by the Radiation Safety Officer,
Fach laboratory is responsible for bringing the survey
meter for calibration to the Radiation Safety Nffice.
Upon completion of the calibration, an instrument
calibration record will be posted on the survey meter
indicating the date of calibration., The user will be
responsible for maintaining the calibration at inter-
vals not exceeding 6 months,

s sur e 3):

The maximum permissible external exposure for
prrsonnel occupationally exposed is 100 millirems
per week, The maximum permissible average body
burden of radiomuclides for persons outside of the
controlled area and attributable to the operations
within the controlled area shall not exceed 1/10 of
that for a radiation worker, i{.e., 10 millirems per

week,



o

n.

Contaminated Equipment:
Radioactive contamination is defined as the

deposition of radioactive material in any place
where it is not desired and particularly in any
place where its presence may be harmful. Under
no circumstances shall contaminated equipment be
stored in a laboratory or be returned to a stock
room. Equipment that may be reused should be de-
contaminated (see Section XI for decontamination
procedure). Disposal of contaminated equipment
which is no longer of any use will be done with the
supervision of the Radiation Safety Officer.
Equipment to be repaired by shop and maintenance
personnel or by commerical contractors shall be
demonstrated to be free of contamination prior
to servicing. If it becomes necessary to make
emergency repairs on contaminated equipment,
the work will be supervised by a member of the
Radiation Safety Office, who will assure that the
necessary safeguards are taken, It is the respon-
sibility of the laboratory personnel to request
this supervision from the Radiatioun Safety Office,
Instruction for Visitors:

All protection measures per ‘nent to personnel
safety mentioned above upply to all vis ftors. No

visitors are permitted in any laboratory using a
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radiation source upless accompenied by a qualified indivi-

dual familiar with the hazards involved, All visitors shall

be issued a personal monitoring device when they enter an

area in which radiocactive materials are located in such a- ,
mounts that they constitute a potential personal hazard or
increase the possibility for spread of contamination. Accumu-
lated doses shall be recorded for the visitor along with the
individual's name, age and address and this information se;mt
in a written memorandum to the Radiation Safety Officer to

be kept on file.

VIII. RADIONUCLIDE DISFOSAL:

Records of the amounts, in microcuries, of ell radionuclide
disposal must be maintained on the "Radioisotope Disposal Form”,
Appendix F., No radiocactive waste shall be disposed of by con-
ventional methods, This means, particularly, that solid waste
may not be collected Ly housekeeping personnel and that liquid
waste may not be discharged into the sewer, Animals must not

be incinerated.

Radionuclides that are received in pre-arsayed unit dose
syringes, remaining activity in syringe is to be returned to
the radiopharmacy, Contaminated needles are to be stored in

o appropriate labelled containers for decay to background levels

| before disposal,
) a, _Liquid and Solid Wastes with Half-Lives Less Than 10 Days:

Liquid and solid wastes with half-lives less than 10
days must be deposited in labelled waste containers,
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Contents of containers should be removed daily
by the user and delivered tc the Radiation Safety
Office, The Radiation Safety Office will store
these materials for decay to background level and
make final disposal. (See Item "c" for packing
and handling instructions).

Liquid and Solid Wastes With Half-Lives
Creater Than 10 Days: "

Liquid and solid wastes with half-lives greater

than 10 days must be deposited in a labelled waste

container. Contents of container should be removed

daily by the user and delivered to the Radiation

Safety Office, The Radiation Safety Office will pack

these materials for shipment to an approved burial

site via outside vendcr. (See Item "¢" for packing
and handling instructions). If the shipment con-
tainer is stored near the areas which use this service,
the waste may be placed, in bags, directly into the
container following approval and instructions from

the Radiation Safety Officer,

Pac and 1 Instructions:

1. Liquid and solid wastes, such as paper cups,
tissues, partially full or empty radionuclide
containers, absorbent peaper, vials, gloves, etc,,
may be containerized in plastic bags so as to

prevent spillage of waste., Judgment must be

B




used not to fill bags toc full or overweigh
them, Doudle and triple bagging is recom-
mended when disposing of glassware,

2., All waste must be properly labelled., New Federal,
State and waste disposal company regulations re-
Quire that all items on the wast disposal tag
(Appendix C) be filled out properly. A waste
disposal tag must be attached to each bag of waste,
Waste disposal tags may be obtained from the Radiatior
Safety Office,

3. Waste mav be delivered to the Radiation Safety
Office during the hours of 8:00 a.m, to 5:00
p.m., Monday through Friday. Radiocactive waste
pick-up service is not available,

Payment to the disposal company is conducted on a
re-charge basis to the department generating racioactive
waste, Departments are charged by volume consumed in each
55-gallon barrel, Disposal company regulations limit
weight and volume per barrel. Contact the Radiation
Safety Office for information on these limits.

If a solid radiomuclide is water soluble, it may be
flushed down the drain providing the activity is below
the maximum permissible levels. An assay mus* be made
to determine the exact amount of activity present and
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the dilution necessary. (Appendix B, 10 CFR, Part 20

entitled "Concentrations in Air and Water Above Natural
Background" sets forth the maximum permissible discharge
of material into a sanitary sewersge system),
d. Animal House:

No one is allowed to use radioisitopes in the Animal
House facilities unless the pro ject has been approved
by tre Radioisotope and Radiation Safety Committee,
Pro jects pending approval by the Research and Developmert
Committee will not be approved without this approval,
Cleaning and decontamination of cages by the animal care-
takers will be under the supervision of the approved
investigators, The caretakers will wear gloves, aprons
and boots when performing these tasks., All contaminated
waste materials will be disposed of in the designated
drain for this purpose followed by ample flushing.
"Caution Radiocactive Material" signs will be posted near
cages housing animals containing radioisotopes. Experi-
mental animal carcasses which contain radioisétopes will
be disposed of in a mamner designated by the Radiation
Safety Officer. The method of disposal will be determined
by this officer and the investigator before the experiment
is performed. Under no conditions are such carcasses to be sent
to the incinerator for disposal. (See Appendix L, Form IV).

e. Liquid Scintillation Vials:

All liquid scintillation vials must be disposed

of as radiocactive waste, Liquid scintillation vials




must be tightly capped and placed in double
plastic bags that are tightly sealed. FEach
plastic bag shall be conspicuously marked with a
"Caution Radioactive Material" tag and the radio-
nuclide and activity shall be posted on the bag
label. The bags will then be placed in the disposal
barrel.

f. Waste Disposal Prob

Plans for proper disposal of infectious agents

or highly toxic or hazardous substances shall be
made early in the design stage of the experiment,
Prop. :d procedures involving unusual waste dis-
posal problems including animal carcasses will be
considered individually by the Radioisotope and
Radiation Safety Committee or the Radiation Safety
Officer,

g. Excreta From Patients Receiving

Excreta from individuals undergoing medical
diagnosis or therapy with radioactive material shall
be exempt from any limitation in this section.

IX. PROCEDURES FOR NURSING AND PATIENT
CARE STAFF ;

a. Diagnostic Procedures:
Since there is minimal external hazard to others

from routine diagnostic doses of radionuclides,

there is no restrictions on the patient's activities



or his contacts with other people. Nursing
personnel are not required to wear personnel
monitoring devices.

The following procedures apply when a patient
receives radicactive material for diagnostic
purposes ;

1. Patient care persomnel should use dis-
posable gloves to handle items suspecied

of contamination. Particular care should

be exercised in the handling of vomitus

and excreta during the first 24 hours

following administration of the radio-

miclide, Use the Geiger counter to

check for contamination. Contaminated

linen should be placed in a separate laun-

dry bag which is to be kept in the patient's

room. Other contaminated items should be
p.aced in a radicactive waste can, The

Radiation Safety Officer should be called

for removal of contaminated linen and waste,

Laboratory samples taken during the first 24

hours post-administration should be labelled

"Radiocactive",

Special diagnostic procedures will be evaluated

on an individual basis and appropriate written

instructions will be issued.
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4. Should questions arise concerning the use of
radionuclides on a unit, call the Radiation
Safety Office for assistance,
b. Therapy Procedures:

The following procedures apply when patients

receive radionuclides other than sealed sources or

colloidal suspensions, in millicurie amounts for

therapeutic purposes:

Special Radiation Safety Procedures (Appendix D)
will be issued to the Chief Nurse of the unit at
the time the radionuclide is given or at the time
the patient is returned from the operating room.
This form will indicate precautions to be taken on
& daily basis and will be reviewed each day by the
Radiation Safety Officer.

A "Radioactivity Precautions" sign shall be placed
at the patient's door. Radiation safety personnel
will indicate when it may be removed,

The patient should be put in a room by himself,
For patient's receiving gamma-emitting muclides,
this room should be as distant from the nurs ing
station as feasible. EXCEPTION: Patient receiv-
ing radiation source implants (radium or iridium
needles) or colloidal suspensions may be placed in

a room with another,
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providing this second patient is receiving external
beam therapy.
4. Handling of Patients:
(a) When indicated, the patient-care staff should
wear disposable gloves while handling the
patient. Used gloves should be placed in the

radioactive waste can for disposal,

(b) wash hands thoroughly with soap and runnhg
water after gloves are removed,

(¢) After handling the patient, patient-care
personnel should monitor themselves thoroughly
with an appropriate survey meter.

5. Food Service:

e If feasible, paper plates and disposable
utensils should be used by the patient during therapy
precautions, If found contaminated after use, they

- should be placed in the waste container provided
for this purpose,

- 6. Patient's Linen:

All linen, i.e., bedclothes, pajamas, towels,
etc., used during the period of therapy precautions
mist be placed in a yellow laundry bag to be kept

‘s in the patient's room and must not be sent to the

Rad W

laundry until monitored ty the Radiation safety
personnel.

7. Removal of Objects and Ma‘terials From The
Patients Room:

All objects or materials to be removed from the

therapy precautions area shall be checked for contami-
4 1l-




9.

10,

nation. It may be necessary to remove these

articles temporarily to the utility room for

monitoring due to radiation levels in the viecinity
of the patient,

Disposal of Radioactive Excreta:

(a) Feces should be passed in the toilet whenever
possible, If a bedpan is used, it must be
handled with disposable gloves, The same
bedpan should be used until treatment is
completed and its use restricted to that
particular patient,

(b) Urine shall be saved in stoppered bottles and,
if the isotope is a gamma-emitter, the bottles
shall be kept in a shielded storage container
provided by the Radiation Safety staff.

Urine containers, urinals, specimen bottles,

etc., should le handled only by the patient

if at all possible,

Housekeeping Personnel:

Housekeeping personnel shall not enter the room
until indicated by the Radiation Safety personnel.
Accidents:

In cas: of an accident which might produce a
radiation hazard (e.g., the spillage of contaminated
urine on the floor), CALL AT ONCE: During Regular
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c.

Working Hours:

The Physician-in-Charge, ‘
Radiation Safety Officer,
and
Chief of Nursi.g Service,
Outside of Regular Working Hours:
Nursing Supervisor-in-Charge,
Physician-in-Charge,
and
Telephone Operator for names of
Radiation Safety Office persomnel

on-call,

Colloidal Suspensions and Sealed Sources:

The following apply when patients receive therapy

utilizing colloidal suspensions or sealed sources, such

as needles, tubes and plaques containing Iridium-192,

Cobalt-60, Radium, Radon, ete.:

1.

All dressings, bedclothes, sanitary napkins, bed-
pans, etc,, or any material removed from the vicinity
of the treatment site shall be carefully monitored
to assure that the source has not been removed or
displaced.

Special Radiation Safety Procedures (/.ppendix D)

will be issued to the Chief Nurse of the unit at

the time the radionuclide is given or at the time

iR




3.

the patient is returned from the operating room.
This form will indicate precautions to be taken
on a daily basis and will be reviewed each day

by the Radiation Safety personnel.

A "Radiotherapy Precautions" sign shall be placed
at the patient's door. Radiation safety personnel
will indicate when it may be removed,

The patient should be put in a room by himself,
For patients receiving gamma-emitting nuclides,
this room should be as distant from the nursing
station as feasible. EXCEPTION: Patients receiv-
ing radiation source implants (radium or iridium
needles) or colloidal suspensions may be placed
in a room with another patient providing this
second patient is receiving external beam therapy.
Housekeeping Personnel:

Housekeeping personnel shall not enter the
room until indicated by Radiation safety personnel.
The nursing staff should be alert to any sealed
sources which may have moved from their original
positions. Should an implanted source become
separated from the patient, CALL AT ONCE:

During Regular Working Hours:

The Physician-in-Charge,
Radiation Safety Officer,

-y,




and

Chief of Nursing Service.
Outside of Regular Working Hours:
Nursing Supervisor in Charge,
! Physician in Charge,
v and
B Telephone Operators for the names of

4

Radiation Safety Office personnel on-call.

X. BMERGENCY PROCEDURES :

Emergencies resulting from accidents in laboratories
working with radicactive materials will range from simple
spills of small amounts of radioactive materials where no

- serious contamination problems result to ma jor disasters
occurring from explosives, fires or natural phenomena.
Correspondingly, the hazards resulting from such accidents
will cover the range of situations involving extreme radiation
hazards and bodily injury or both. In view of the complicat-
ing factors that may arise during such emergencies, simple
rules of procedure cannot be set down covering all situations
of radiation danger. However, in an emergency, primary con-
cern must always be the protection of laboratory personnel
from radiation hazards. Second should be the confinement

of the contamination to the local areas of the accident, if

possible.
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Storage in Anticipation of Natural
Catastrophy:

In the event of hurricane, flooding or other

disaster, all radioactive materials should be returned
to the storage site., Individual amounts of radioactive
material should be stored in double containers and
sealed as well as possible to prevent leakage. Each
container should be labelled giving the radionuclide,
{ts chemical form and activity present at a specific
date. The storage safe or cabinet should be locked and
sealed with waterproof tape., If time permits, & list of
the radiomuclides placed in the storage area should be
posted with the date and activity present.

If a suitable storage area does not exist, contact
the Radiation Safety Officer.
¥hom to Call:

In the event of an emergency, e.g., spills, bodily
injury, fire, etc., the Radiation Safety Office should
be notified immediately. In addition, each particular
laboratory area should have posted the location of the
nearest fire alarm or phone number of the fire depart-
ment,

s of es:

In the event of a loss of a radioactive source,
notify all personnel in the laboratory area or build-

ing, if necessary. Evacuate the area if necessary and

ol



d.

take, where applicable, the appropriate steps

listed below:

Contact the Radiation Safety Office and request

a survey.

Minor Spills Involving No Radiation

Hazarl to Personnel:

1.

Notify all other persons in the room at once and
retain them nearby.
Turn off air conditioners and seal area,
Permit only the minimum number of persons
necessary to deal with the spill into the area.
Confine the spill immediately.
(a) Liquid spills:
(1) Don protective gloves.
(2) Drop absorbent paper on spill.
(b) Dry spills:
(1) Don protective gloves.
(2) Vacuum clean the contaminated
area, Use a filter having a
pre size of 0.2 micron on the
exhaust opening of the vacuum
cleener., Central vacuum systems
may not be used.
Notify the Radiation Safety Officer.
Decontaminate.
Monitor all persons involved in the spill and
cleaning.

wy



Permit no persons to resume work in the area

until a survey is performed and approved by the
Radiation Safety Officer.

Prepare a complete history of the accident and
subsequent activity related thereto for the

laboratory records.

e. Major Spills Involving Radiation Hazard

to Personnel:

1'

3.
4.

10.

Notify all persons not involved in the spill to

vacate the room at once,

If the spill is liquid, and the hands are protected,

right the container.

If the spills on the skin, flush thoroughly.

If the spill is on clothing, discard outer or
protective clothing at once.

Switch off all fans and air conditioners.
Vacate the room.

Notify the Radiation Safety Officer.

Take immediate steps to decontaminate personnel
involved as necessary.

Decontaminate the area, (Personnel involved in
decontamination must be protectecd).

Monitor all persons involved in the spill and
cleaning tc determine adequacy of decontami-

nation,
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11. Permit no person to resume work in the area until
a survey is made and approval of the Radiation
Safety Officer is secured.

12. Prepare a complete hiestory of the accident and
subsequent activity related thereto for the Radi-
ation Safety Office records,.

Accidents Involving Radiocactive Dusts, Mists,
Fumes, Organic Vapor and Gases:

1. Notify all other persons to vacate the room immedi-

ately.

2. Hold breath and close escape valves, switch off air
eirculating devices, etc,, if time permits,

3. Vacate the room.

4. Notify the Radiation Safety Office at once.

5. Ascertain that all doors giving access to the room
are closed and post conspicuous warnings or guards
to prevent accidental opening of doors.

6. Report at once all known or suspected inhalation of
radiocactive materials.

7. Evaluate the hazard and the necessary safety devices
for safe re-entry.

8. Determine the cause of contamination and rectify the
conditions.

9. Decontaminate the area,

10, Perform air survey of the area before permitting
work to be resumed.
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12,

Monitor all persons suspected of contamination.
Prepare a complete history of the accident and
subsequent activity related thereto for the
Radiation Safety Officer's records.

g. Injuries to Personnel Involving Radiation
Hazard:

1.

n

Wash minor wounds immediately under running water
while spreading the edges of the wound.

Report all radiation accidents to personnel
(wounds, over-exposure, ingestion, inhalation)

to the Radiation Safety Officer as soon as possible.
Call a physician qualified to treat radiation in-
Juries at once,

Permit no person involved in a radiation in jury

to return to work without approval of the Radiation
Safety Officer and the attendant physician.

Prepare a complete history of the accident and sub-
sequent artivity related thereto for the Radiation
Safety Ofi'icer's records.

h, Fires or Other Ma jor Emergencies:

ll

Notify all other persons in the room and building

at once,

Attempt to put our fires if radiation hazard is not
immediately present.

Notify the Radiation Safety Office.

Notify the fire department and other local plant

safety personnel.




10,

1.

Govern the fire-fighting or other emergency

activities by the restrictions of the Radiation
Safety Officer.

Following the emergency, monitor the area and
determine the protective devices necessary for
safe decontamination.

Decontaminate.

Permit no person to resume work without approval
of the Radiation Safety Officer.

Monitor all persons involved in combating the
emergency.

Prepare a complete history of the emergency and sub-
sequent activity related thereto for the Radiation
Safety Off'icer's records.

X7 . DECONTAMINATION PROCEDURES :

a. General Considerations:

Prevent t.e spread of contamination. The Radiation
Safety Off'.cer should be called for assistance as
soon as possible whenever a spill occurs. The first
consideration, including tracking by persons, move-
ment of air currents (hoods, fans, etc,), water, duct-
ing, mopping and other physical actions. To confine
it, decontaminate the spill from the outside toward
the center.

Make a plan, Successful decontamination calls for

planned action. A spur of “he moment action or
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attempt at decontamination can cause more harm
than good. Perhaps the best thing to do after a
spill is to go sit in front of the laboratory door
and make a thorough plan of the steps %o be taken
in the decontamination procedur=,

3. Monito-ing. Make full use of instruments and avail-
able assistance, Each step of the decontaminatiqn
should be monitored. One person should be kept
clean to operate the instruments and do other
monitoring. When instruments become contaminated,
any progress is hopeless. Protective clothing,
footwear, gloves and masks should be used as ;
needed, |

4. Records. Complete records should be made of each |
action. Copies should be sent to the Radiation |
Safety Offic=z, In most cases the Radiation 1
Safety Officer will be involved, so a joint report
can be filed.

5. Waste Disposal. Provisions must be made for dispc al
of cleaning solutions and contaminated articles. In
some instances, it may be judged better to dispose
of a contaminated article than to attempt to decon-
taminate it.

b. Specific Procedures:
Listed below are specific decontamination proce-

dures. Where possible, the preferred decontaminating

agent is listed first:



Contaminated Decontaminating Remarks Maximum Permissible
Area Agent __Levels of Contamination
ALPHA >
Skin & Hands Mild soap & water Wash 2-3mins.& 150 dpm/100 cm

or detergent &
water,

If necessary,
follow by soft
brush, heavy
lather & tepid
water,

Mild soap & water

OTHER PROCFDURES
A mixture of 50%
Tide & 50% corn
meal,

A 5% water so-
lution of a mix-
ture of 30%
Tide, 65 Cal-
gon & 5% Carbose
(Clrbommtlvl
Cellulose)

A preparation of
8% Carbose, 3%
Tide, 1% Versene
& 88% water homo-
genized into a
cm.

CHEMICAL PROCE-
DURES

Titanium dioxide
paste, Prepare
by mixing.

monitor. Do not
wash over 3-4
times,

Use light pres-
sure with
heavy lather,
Wash for 2mins.
3 times. Rinse
& monitor, Use
care not to
scratch or
erode skin,

Make into paste,
use with addi-
tional water
with a mild
scrubbing act-
ion. Use care
not to scratch
or erode skin,
Use with water,
Rub for a min.
and rinase.

Use without
any additional
water. Rub

for 1 min.& wipe
Follow with

off.
lanolin or hand
cream,

This is approximately 3
the inhalation level in
terms of total dpm/day.
This assumes not more
than 1/5 of this materia
will be inhaled, Addi-
tional exposure by inges
tion is also considered,.

BET» - GAMMA
Average less than 0.3
mR/hr for each hand
surface or 100 em@ of
skin surface, using
Geiger-Mueller instru-
ment calibrated with
226Ra,

(As a last resort)

Work paste in
affected area

for 2 mins,
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Drink large quan-
tities of liquids
to dilute acti-

vity.

be necessary to
determine amount
of radiocmuclides

in body.

-54

Contaminated Decontaminating Remarks Maximum Permissible
Area Agent Levels of Contamination
precipitated titani-
um dioxide Rinse & wash
(a very thick with soap,
slurry never brush & warm
permitted to water,
dry) with a Monitor,
small amount
of lanolin,
Mix equal Pour over wet
volumes of a hands, rubb-
saturated so- ing the sur-
lution of potas- face & using
sium permanga- hand brush
nate & 0.2 N for not more
sulfuric acid. than 2 mins,
Continue with (NOTE: Will
next step alsc, remove layer of
(Saturated so- skin if in con-
lution KMnO,; is tact for more
6.4gms/100m than 2 mins).
water, Rinse with
water,
Apply a freshly Apply in same
prepared %% so- manner as above
lution of sodium not more than
acid sulfite, 2 mins. The
(NaHS0 5) above proce-
dure may be re-
peated. Use
lanolin or hand
cream,
Wounds (cuts Ruaning tap Wash wound with Keep wound contamination
& breaks in water, Report to large volumes as low as possible,
skin) to Medical Of- of running
ficer & Radiation water immedi-
Safety Officer as ately (within
soon as possible. 15 sec.).
Spread wound
to permit flush-
ing action by
water,
Ingestion by Immediately in- Urine & feces
swallowing duce vomiting. analysis will




Contaminated Decontaminating Remarks Maximum Permissible
Ares —Agent Levels of Contaminatior
ALPHA
Clothing Wash - if levels Use standard 150 dpm/100 em?
permits. laundering
procedures, 3%
Versene or citric
acid may be added
to wash water,
BETA - GAMMVA
wash water No area to average more
must be below  than 0,1 mR/hr. G-M
MPL for sewer meter calibrated with
disposal, 226Ra,
See rubber Store To allow for (If clothing is worn
& leather decay if con- 100 hr/wk, this will
under speci- tamination is  give 1/10 of maximum
fic materials. short lived. external dose).

Glassware

Disposal

Soap or deter-
gent with water

Chromic acid
cleaning solu-
tion or concen-
trated nitric
acal,

SUGGESTED AGENTS
Oxalic acid, 5%
(Caution poison)
Versene (EDTA)
% Concentration
NH,OH 3%

HCI 10% by vol-
ume.,

To make, dis-
solve in order:
1. g;rsene(EDIA)

Treat as solid
waste if neces-
sary.

Monitor wash
water & plan
disposal of it.
Monitor wash
water & plan
disposal of it.

The maximum permissible
levels for glassware
that is handled with
bare hands is same as
for hands & skin,

ELEMENTS REMOVED.
Zr, Nb, Hf

Alkaline Earth
Metals: Be, Mg,
Ca, Sr, Ba, Ra,

P as POy.

Alkali Metals:

Na, K, Rb, Cs,

& strongly ab-
sorbed metals
1like Po.
Concentrated so-
lution of NaCl
will remove by
exchange Na, I,
ete,

Trivalent Metals:
Al, Sec, Y, La, Ce,
Pr, Nd, Pm, Sa, Eu.
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Contaminated
Area

Decontaminating
Agent

Remarks Maximum Permissible
Levels of Contaminatior

Laboratory
Tools

Metal Tools

Plastic
Tools

Glass Tools

Walls, Floors,
& Benches

2. Cone. NH,CH,
3% by volume,

3. Glacial Acetic
acid 5% by

volume,

Detergents &
water, steam
cleaning.

Dilute nitric
acid 10% sol.
of sodium
citrate or am-
monium bifluo-
ride.

Metal polish,
sandblasting,
other abrasives,

Ammonium cit-
rates, dilute
acids, organic
solvents,

The same as above
section on glass-
ware,

Detergents & water
with mechanical
action.

Vacuum cleaning

Rare Earths:

Ac, Ga, In, Ti,B.
Transition Metals:
Cu, Zn, Fe, Co, Ni,
cd, Sn, Hg, Pb, Th,
U, Ag. (Always con-
sider the radio-
activity of the
cleaning solution

when disposing of ¢

it).

Use mechanical The maximum permissible
scrubbing levels for tools that
action. are handled with bare

hands are the same as
for hands and skin,
As a last re-
sort, use HCI
on stainless
steel,

Such as brass
polish on
brass, Use
caution as
these proce-
dures may spread
contamination,

The exhaust of
cleaner must be
filtered to pre-
vent escape of
contamination,




Contaminated Decontaminating Remarks Maximum Permissible
Area Agent Levels of Contaminaticr
Water from high This may
pressure source, spread con-
Steam cleaning. tamination,
SPECIFIC
MATERIALS
Rubber Washing or di- (Short lived
lute NHO3 contamination
may be covered
up to await
decay).
Glass, See above,
plastic, Very difficult
leather tc decontaminate,
Linoleum CCI,, kerosene,
ammonium citrate,
dilute mineral
acids,
Ceramic Tile Mineral acids, Serub hot 10%

Paint

Brick &
Concrete

Wood

Traps &
Drains

ammonium citrate,
trisodium phos-
phate,

CCI,, 10% HCI
acid.

2% HCI acid

Hot citric acid,

remove wood with

plane or floor

chippers & grin-

der.

1. Flush with
water.

2. Scour with
rust remover,

3. Soak in solu-
tion of citric
acid,

4. Flush again.

sol. into sur-

face & flush

thoroughly with

hot water,

Usually best to
remove paint &

repaint,

If this is not
succesdhl, con

crete must be
removed,

Follow all
4steps.
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XII. RAD S QURCES :
A permanent radium supply is not possessed by the

Veterans Administration Hospital, New Orleans. Radium
therapy is provided by approved rediation therapy consul-

tants. The Radiation Safety Committee advises the hospital

administration of those radiation therapists that are approved

for use of radium or other sealed sources and will use the

following criteria for evaluation of radiation therapists:

a. All rules and regulations of the medical staff relative

to record keeping are observed.
b. Written verification of leak tests of gealed sources
mist be maintained at six month intervels,

¢, Radium that is transported to the hospital must be

transferred in containers which will limit the radiation

level at 1 meter from the center of the container to
2 m/hr or less.

d. A log book must be kept in the Nuclear Medicine Service

to indicate the mumber, loading and type of radium or
other sealed source that has been transferred to the
hospital and the location of the sealeé source (name
of patient) to which the radiomuclide was transferred,

The time of source insertion and removal should also be

indicated.
e, At least twe days prior notification must be given to
the Operating Room Supervisor,



f. The form entitled "Nursing Care, Patients Receiving
Radium-226, Radon-222, Cesium-137, Iridium-192,
Tantalum-182, Iodine-125", Appendix U, Form 1), is
to be filled out completely to become a part of
the patient's chart,

g. The label "Caution, Patient Contains Radicactive
Material”, Appendix 0-2, is filled out completely
and attached to the patient's chart, 3

XIII. OF RADIONUC :
Since outgoing shipments of radiocactive materials

are infrequent, and the regulations concerned ar~
mmerous and complicated, the individual shall consult
the Radiation Safety Office when a shipment is con-
templated.

The investigator ie responsible for packaging the
radiomuclide as prescribed by the regulations, The




Radiation Safety Nffice will furnish packaging speci-
fications, shigping labels meeting the Interstate
Commerce Commission and Department of Transportation
requirements and perform the necessary monitoring, The
Investigator must name the radionuclide present, the
amount in microcuries and the intended mode of trans-
portation,

The means of transportation by which radionuclides
may be shipped will depend upon the quantities involved,.
Shipping of radionuclides to "iron curtain" countries is
prohibited by the Department of Commerce. Shipping or
teking radionuclides to friendly foreign countries re-
quires the investigator to ascertain and comply with
all foreign requirements. Customs inspectors may re-
quire a copy of the Veterans Administration Hospital's
license for either incoming or outgoing shipments.

Transportation on Veterans Administration Hospital
property of any material (owned, controlled or used by
agreement) which constitutes a hazard shall first be
approved by the Radiation Safety Officer. The vehicle
transporting the material shall be properly marked and
security provided. Any movement of materials by vehicle
is a source of potential contamination both to the vehicle
and surrounding areas in the event of an accident, Any
vial tran-ported by vehicle shall be tightly sealed and
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containers shall be secured so as to prevent spill-
age contamination. If spillage occurs, the individual
concerned shall immediately notify the Radiation
Safety Office.

a. Transfer Within Veterans Administration
Hospital

All radioactive materials at the Veterans

Administration Hcspital are recorded for use
and,/or storage against a specific application
for ¢ specific investigator.

I an individua) wishes to oblair materials
from an investigator already having the radio-
nuclide by gift, purchase or otherwisa, the
individual must have an approved radionuclide
application for the use intended,

An individual having material on hand may not
transfer it to arcother individual without first
ascertaining by actual inspection that the pro-
posed recipien. has an aporoved apnlication
listing the material requested and the amount
desired. All transfers shall require a Transfer
3lip., Appendix E, which ehall oe completed and
forwarded as per instructions.

b. Transfer From Veterans Administration
Hospital:

1. All off-site use of radionuclides, domestic or

foreign, uvnder "generally licensed quantitias"
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(10 CFR 31.100) or individual NRC or
agreement state license should be sub ject
to the same scientific review and approval
by the Radioisotope and Radiation Safety
Committee as prevails for in-house use.
Off-site domestic use under various forms of
NRC or agreement state license of Veterans
Aduinistration Hospital scientists may be
permitted. This requires approval of the
same type of application as is required for
Veterans Administration Hospital use, plus
approval of the application form as sub-
mitted to the NRC or the agreement state,
including specific data with respect to
proposed methods of compliance with 10 CFR
20 or similar agreement state regulations,
The Veterans Administration Hospital's
Radiation Safety Office will provide
assistance with these applications and
requires copies of all relevant correspon-
dence, of the final licenses, of renewals
and of subsequent amendments to the licenses.
Off-site foreign use may be authorized fol-
lowing compiiance with paragraph (1) and
receipt by the Radioisotope and Radiation
Safety Committee of an acceptable statement
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4.
v

5.

6.

indicating the full Iknowledge and agree-

ment of an appropriate authority in the
host country.

All Veterans Administration Hospital scien-
tists using radionuclides under any cir-
cumstances in off-site locations, domestic
or foreign, must use Velerans Administration
Hospital personnel monitoring devices when
indicated or be under an equivalent moni-
toring program acceptable to and reporting
to the Veterans Administration Hospital
Radiation Safety Office,

The Veterans Administration Hospital Radio-
isotopes and Radiation Safety Committee

and Radiation Safety Office are authorized
to intervene and apply applicable

Veterans Administration Hospital regulations
to off-site uses of other sources of ioniz-
ing radiation employed by Veterans Admini-
stration Hospital persomnel.

Users of radionuclides authorized and pro-
cured under the broad license are reminded
that this license is specific for the
Veterans Administration Hospital, New
Orleans, Louisiana, This means that the

transfer of radionuclides from this location
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s/

to off-site premises requires clearance
through the Radiation Safety COffice.
Transters of radionuclides f{rom off-site
locations to the Veteran: Administration
Hospital must be made in accordance with the
requirements of "Procurement of Radiation

Sources"
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APPENDIX B

AADIOACTIVE SHIPMENT RECEIPT REPORT

P.O.# SURVEY DATE: TIME:;

SURVEYOR :

CONDITION OF PACKAGE:
0.K. PUNCTURED STATUS WET

CRUSHED OTHER

RADIATION UNITS OF LABEL: UNITS (mR/hr)

MEASURED RADIATION LEVELS: a, Package surface ammme— mR /hr
b. 3 feet from surface mR/hr

DO PACKING SLIP AND VIAL CONTENTS AGHEL?

a. Radionuclide yes no difference -
b. Amount yes no difference
¢, Chemical Form yes no difference
WIPE RESULTS FROM: a. Outer CPM = DPM
eff = ( )
b. Final source container CPM = DPM
eff = ( y

SURVEY RESULTS OF PACKING MATERIAL AND CARTONS mR/hr, CPM

DISPOSITION OF PACKAGE AFTER INSPECTION

IF NRC/CARRIER NOTIFICATION REQUIRED, GIVE TIME, DATE AND PERSONS
NCTIFIED,
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APPENDIX D

SPECIAL RADIATION SAFETY PROCEDURES

e. Therapeutic Use of Radiopharmaceuticals :

1. _Procedures, Precautions and Personnel Instructions: |
(a) All patients treated with Iodine-131 or Gold-198 will

be placed in a private room with toilet.

(b) The patient's room will be properly posted in accordance
with Section 20,203, 10 CFR, Part 20,

(¢) Surveys of the patient's room and surrounding areas will
be conducted as soon as practicable after administration
of the treatment dose., ILxposure rates will be measured
at the patient's bedside, three feet away and the entrance
to the room., The Radiation Safety Officer or his designee
will then determine how long a person may remain at these
positions and will post these times in the patient's chart
and on his door. The results of daily surveys will be used
to recalculate permitted times which will be posted on the
patient's chart and on his door.

(d) The forms, "Nursing Instructions for Patients Treated with
Phosphorus-32, Gold-198 or Iodine-131", will be completed

‘ immed{ately after administration of the treatment dose.
C A copy will be posted in the patient's chart,

(e) Radiation levels in unrestricted areas will be maintained
less than the limits specified in Section 20,105(b), 10
CFR, Part 20,

(f) All linens will be surveyed for con‘amination before being
removed from the patient's room and will, if necessary, bdbe

held for decay.



(R)

(1)

(J)

(k)

Disposable plates, cups, eating utensils, tissue, surgil

dressing, and other similar waste items will be placed In

a specially designa‘ed container, The matorial will be

collected daily by the Radiation Safety Officer (or his

designee), checked for contamination, and dispoced of as

normal or radicactive waste, as appropriate,

Non-disposable items used for these patients will be held

in plastic bags in the patient's room, and checked for

contamination by the Radiation Safety Officer or his designee.

Items may be returned for normal use, held for decay or de-

contaminated, as appropriate,

Urine and vomitus, from Todine-131 therapy petients will

be stored for decay in our radiocactive waste storage area.

When it has reached background levels ac measured with a

low-level survey meter, it will be released to the sanitary

sewer system.

Before a therapy patient's room is reassigned to another

patient, the room will be surveyed for contamination (and

decontaminated if necessary) and &1l radioactive waste and

waste containers will be removed,

Nursing Instructions:

(1) Nurses should spend only that amount of time near the
patient required for ordinary nursing care. Special

restrictions may be noted on the precaution sheet in
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(2)

(3)

(4)

(5)

(6)

the patient's chart, Nurses should read these in-

structions before administering to the patients.

Call the Nuclear Medicine Service if you have any
questions about the care of these patients,

Visitors will be limited to those 18 years of age or
over, unless other instructions are noted on the pre-
cautions sheet in the patient's chart.

Patients must remain in bed while visitors are in the
room and visitors should remain at least three fect
from the patient,

Padioactive patients are 1o be confined to their rooms
except for special medical or nursing purposes approved
by the Nuclear Medicine Service,

No nurse, visitor or attendant who is pregnant should
be permitted in the room of a patient who has received
@ therapeutic amount of radioactivity until the patient
no longer presents a radiation hazard, Female vigitors
should be asked whether they are pregnant,

Attending personnel must wear rubber or disposable
plastic gloves when handling urinals, bedpans, emesis
basins or other containers having any material ob-
tained from the body of the patients, Wash gloves
before removing and then wash hands. The gloves must
be left in the patient's room in the designated con-
tainer. These gloves need not be sterile or surgical

in type.
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(7)

iy (8)

(9)

I (10)

(11)

Disposable items should be used in the care of these
patients, whenever possible, These items should bte
placed in the designated waste container., Contact

the Nuclear ledicine Service for proper disposal of

the contents of the designated waste container,

All clothes and bed linens used by the patient should

be placed in the laundry bag provided and left in the

patient's room to be checked by a member of the Nuclear

Medicine Service.

All non-disposable items should be placed in a plastic

bag and left in the patient's room to be checked by

a member of the Nuclear Medicine Service.

Surgical dressings should be changed only as directed

by physician., Gold-198 leaking from a puncture wound

will stain the dressings dark red or purple, Such
dressings should not be discarded but should be collected
in plastic bags and turned over to the MNuclear Medicine

Service, Handle these dressings only with tongs or

tweezers, Wear disposable gloves.

For Iodine-13l1 Patients:

a) Urine from Iodine-131 patients will be collected
in special containers provic “d by the Nuclear
Medicine Service. The patient should be en-
couraged to collect his own urine in the con-

tainer, If the patient is bedridden, a separate
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b)

a)

e)

urinal or bedpan should be provided. The

urinal or bedpan should be flushed several times
with hot soapy water after use.

If the nurse helps to collect the excreta, she
should wear disposable gloves. Afterwards she
should wash her hands with the gloves on and again
after the gloves are removed. The gloves should
be placed in the designated waste container t‘o.r
disposal by the Nuclear Medicine Service.
Disposable plates, cups, and eating utensils will
be used by patients who are treated with Iodine-131.
Vomiting within 24 hours after oral administration,
urinary incontinence, or excessive sweating within
the first 48 hours may result in contamination of
linen and/or floor. In any such situations, or If
radioactive urine and/or feces is spilled during
collection, call the Nuclear Medicine Service,
Extension 5297, 5098 or 5099. Meanwhile, handle
all contaminated material with disposable gloves
and avoid spreading contamination.

All vomitus must also be kept in the patient's
room for disposal by the Nuclear Medicine Service.
Feces need not be routinely saved, unless ordered
on the chart. The same toila2t should be used by
the patient at all times ari it should be well
flushed (3 times).
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Utmost precautions must be taken to see that no urine

or vomitus is spilled on the floor or the bed. If any

of the patient's room is suspected to be contaminated,

notifyy the Nuclear Medidine Service,
If a nurse, attendant or anyone else knows or suspects

that his skin, or clothing, including shoes, is contami-

nated, notify the Nuclear Medicine Service immediately.
This person should remain in the patient's room and not
walk about the hospital., If the hands become contaminated,
wash immediately with soap and water.

(n) If a therapy natient should need emergency surgery or should
die, notify the Nuclear Medicine Service immediately.

(o) When the patient is discharged call the Nuclear Medicine
Service and request that the room be surveyed for con-
tamination before remaking the room,

b. Therapeutic Use of Sealed Sources:

1. Procedures for Use of Group VI Sources for Treatment or Patients,

Precautions and Personnel Instructions:

(a) All patients treated with brachytherapy sources will be
placed in a private room with toilet.

(b) The patient's room and door will be properly posted in
accordance with Section 20,203, 10 CFR, Part 20,

(e) Surveys of the patient's room and surrounding areas will
be conducted as soon as practibable after sources are

implanted. Exposure rate measurements will be taken at
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(d)

(e)

(f)

()

(n)

the patient's bedside, three feet away and at

the entrance to the room. The Radiation Safety
Officer or his designee will then determine how
long a person may remain at these positions and will
post these times in the patient's chart.

The form, "Nursing Instructions For Patients Treated
With Brachytherapy Sources", will be completed immedi-
ately after the sources are implanted and placed in
the patient's chart,

Radiation levels in unrestricted areas will be main-
tained less than the limits specified in Section
20.105(b), 10 CFR, Part 20,

Nurses caring for brachytherapy patients will be
assigned film badges. TLD finger badges will also
be assigned to nurses who must provide extended
personal care to the patient,

At the conclusion of treatment, a survey wiil be
performed to ensure that all somrces have beecn re-
moved from the patient and that no sources remain
in the patient's room or any other area occupied by
the patient., At the time, all radiation signs will
be removed and all film and TLD badges assigned to
murses will be collected,

Instructions to Nurses:

(1) Special restrictions may be noted on the pre-

caution sheet in the patient's chart. Nurses
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(2)

(3)

(4)

(5)

(6)

(7)

should read these instructions before administering
to the patient., Call the Nuclear Medicine Service
if you have amny questions about the care of these
patients.

Nurses should spend only the minimum necessary time
near a patient for routine nursing care, but must
obtain and wear a film badge.

When a nurse receives an assignment to a therapy '
patient, a film or TLD badge should be obtainad
immediately from the Nuclear Medicine Service.

The badge shall be worn only by the nurse to whom
it is issued and shall not be exchanged between
nurses,

Pregnant nurses should not be assigned to the per-
sonal care of these patients.

Never touch needles, capsules or containers hclding

brachytherapy sources. If a source become dislodged

use long forceps and put it in the corner of the
room or in the shielded container provided; contact
the Nuclear Medicine Service at once.

Bed bath given by the murse should be omitted whild

the sources are in place,

Perineal care is not given during gynecologic treat-
ment; the perineal pad may be changed when necessary,

unless orders to the contrary have been written,
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(8)

(9)

(10)

(11)

(12)

(13)

Surgical dressings and bandages used to cover the
area of needle insertion may be changed only by

the attending physician or radiotherapist, and MAY
NOT BE DISCARDED until directed Ly the radiotherapist.
Dressings should be kept in a basin until checked

by the radiotherapist or a member of the Nuclear
Medicine Service or Radiation Safety Office. Special
orders will be written for orel hygiene for patients
with oral implants,

No special precautions are needed for sputum, urine,
vomitus, stools, dishes, instruments, utensils or
bedding unless specifically ordered.

These patients must stay in bed unless orders to the
contrary are written,

Visitors will be limited to those 18 years of age

or over, unless other instructions are noted on the
patient's chart,

Visitors should sit at least three feet from the
patient and should remain no longer than the times
specified on the form posted on the patient's door
and in his dart,

No nurse, visitor or attendant who is pregnant should
be permitted in the room of the patient while brachy-
therapy sources are implanted in the patient. Female

visitors should be asked whether they are pregnant.

D-8



(14) Emergency Procedures:

(15)

a) If an implanted sources become loose or
separated from the patient, or

b) If the patient dies, or

¢) If the patient requires emergency surgery,
immediately call

Phone (dWS) ' ’
(nights)

At the conclusion of treatment, call the Radiation
Safety Officer and request that the patient and
room be surveyed to be sure all radiocactive

sources have been removed.
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NURSING INSTRUCTIONS FOR PATIENTS TREATED WITH
PHOSPHORUS- 32 ,GOLD-198 or IODINE-131

Patient's Name;

Room No.,: Physician's Name:

Radioisotope Administered:

DATE and TIME of Administration:

Dose Received: Method of Administration:

Exposure Rates in Mr/Hr

Date 3 feet from bed 10 feet from bed

(Comply with all Check Items)
1. Viziting time permitted:

2, Visitors must remain from patient.

3. Patient may not leave room.
4. Visitors under 18 not permitted.
5. Pregnant visitors not permitted.
6, Film badges must be worn,
7. Ue and complete the following tags:
door
bed
chart
wrist
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Designee

9. Patient must use disposable utensils,

Gloves must be worn while attending patient.

10. All items must remain in room until OK'd by Radiation Safety

Officer.

11. Smoking is not permitted.

12. Do not release room to admitting until OK'd by Radiation

Safety Officer.
13. Other instructions.

In case of an emergency contact Radiation Safety Officer or

Radiation Safety Office des‘gnee:

ROBERT DIXON MC AFEE, Ph.D. Duty Phone:
Radiation Safety Officer Home Phone:
EARL L. GASTON, Supr. Chemist Duty Phone:
Decignee Home Phone:
CARL L. GASPARD, Nuc Med Tech Duty Phone:

Home Phone:

Ext. 5074
242-642"7

Ext. 5297, 5098, 5099
288-5139

Ext. 5297, 5098, 5099
271-3350



NURSING INSTRUCTIONS FOR PATIENTS TREATED
WITH BRACHYTHERAPY SOURCES

Patient's Name:

Room Number: Physician's Name:

Isotope Activity:

Date and Time of Administration:

Date and Time Sources are to be removed:

Isotope:
) Exposure Rates in mg}g
Bedside 3 feet from bed 10 feet from bed

(Comply with all Checked Items)

Wear film badge.

-

Wear rubber gloves.

i

w N

. Place laundry in linen bag and save.

. Housekeeping may not enter the room.

Patient may not have visitors.

. No visitors under 18 years of age.

1

4
5
6. No pregnant visitors.
-
8

A dismissal survey must be performed before patient is discharged.

D-11




9. Patient must have a private room.

10. Other instructions.

e —
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} In case of an emergency contact Radiation Safety Officer
or Radiation Safety Office de.‘onee:
ROBERT DIXON MC AFEE, Ph.D. Duty Phone: Ext. 5074
Radiation Safety Officer Home Phone: 242-6427
EARL L. GASTON, Supervisory Chemist Duty Phone: Ext. 5297, 5098, 5099
Designee Home Phone: 288-5139
s
‘ : CARL L. GASPARD, Nuc. Med. Tech. Duty Phone: Ext. 5297, 5098, 5099
: Designee Home Phone: 271-3350



APPENDPIX E

TRANSFER OF RADIOACTIVE MATERIAL

DATE OF TRANSFER:

1. Radionuclide transferred (e.g., 32):

. Chemical Form (and/or position of label):

2
3. Amount (uCi or mCi):
4 Source (Application Number under which the material was purchased

and Transferer's Name):

N
-

Delivery to (Radiosctive Materials Licanse Number and Name of

Recipient):

& Received by:

i Location to be used:

Room No.:

Send original to Radiation Safety Officer, 2nd copy retained by transferer
and 3rd copy tc recipient.



APPENDIX F

RESEARCH RADIOISOTOPE DISPOSAL FORM

AMDUNT AMOUNT AMOUNT AVOUNT
RECEIVED USED PURPOSE DISCARDED ON HAND
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APPENDIX G
AUTHORIZATION OF TECHNICIANS, TECHNOLOGISTS
PARAMEDICAL PERSONNEL TO AD.{[N?gDTER RADIOACTIVE MATERIALS TO PATIENTS

The Chief, Nuclear Medicine Service may authorize technicians,
technologists or other paramedical personnel to perform the following
activities:

1. Preparation and quality control testing of radiophnrmnceuticalg

and sources of radiation.

2. Measurement of radiopharmaceutical doses prior to admini-
stration.

3. Use of appropriate instrumentation for the collection of
data to be used by the physician,

4. Administration of radiopharmaceuticals and rediation from
radioisotopic sources to patients, within limits otherwise
permitted under applicable Federal, State or local laws.

Prior to such authorization, the Chief, Nuclear Medicine Service
shall determine that such technicians, technologists or paramedical
personnel have been properly trained to perform such duties, This train-
ing shall include training in the following sub jects, as applicable to
the duties assigned:

1. General characteristics of radiation and radicactive materials,

2, Physical, chemical and pharmaceutical characteristics of each
radiopharmaceutical to be used,

3. Mathematics and calculations basic to the use and measurement

of radicactivity, including units of quantity of radioactivity



(curies, millicuries and microcuries) and units of
radiation dose and radiation expc re.

4. Use of radiatior instrumentation for measurementis and
monitoring including operating procedures calibration of
instruments and limitations of inst~uments.

5. Principles and practices ~I radiation protection,

€. Proficiency in sterile venipuncture techniques.

7. Additional training in the above subjects, as appropriate,
when new duties are added,

The Chief, Nuclear Medicine Service will assure that such techni-
cians, techrologists and other paramedical personnel receive appropriate
retraining in the subjects listed above to maintain proficiency and to
keep abreacst of developments in the field of muclear medicine technology.
Keep records showing the bases for such determination or proper ‘raining
and retain responsibility as licensee or authorized user for the satis-
factory performance of such activities,

Certification in nmuclear medicine technology by the American Registiry
of Radiologic Technologiste or the Registry of Medical Technologists of
the American Society of Clinical Pathologists will be deemed to satisfy
the training requirements.

I certify that technicians/technologists of the Nuclear ledicine
Service attend pertinent training as offered by Regional Medical Education
Centers and other intre-VA and extra-VA symposiume and conferences and
that each increment of training is documented and maintained on file,
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APPENDIX H

MANAGEMENT OF VICTIMS OF RADICACTIVE CONTAMINATION

DETERMINATION OF THE EXISTENCE OF RADIATION INJURY:

Occasionally a physician may be consulted by an individual who
believes that he has been exposed to hazardous levels of ionizii~
radiation from fallout, accidentally or during work. Such amounts
wo 11d probably be claimed to be in excess of the limits recommended .
by the National Committee on Radiation Protection and Measurements.
There are basically two possible types of accidents which might
oceur: (1) exposure to radiation from an external source and (2)
contamination with radionuclides. The accidental exposure can, of
course, be mixed.

For this purpose, the minimum dose of radiation possibly con-
sidered to be harmful is 25 Rads or more. With doces of 50 Rads or
less there will be no detectable symptoms or signs of radiation
injury, nor are there leboratory tests vhich demonstrute changes
following doses of these magnitudes.

At doses of 50-150 Rads there are usually no significant sym-
ptoms or signs. It is possible that there will be a fall in lympo-
cytes and total white cells. Blood counts should be obtained on
days 1, 3, 6, 9, 12, 15, 18, 21, 24, 27 and 30 in order to detect
the minimal changes which might follow those doses.

If a patient presents himself with nausea, vomiting, anorexia,
weakness and prostration, it often will be difficult to exclude

radiation as a causative factor., Inaea sugges.ible or apprehensive

patient these manifestations can be created easily. If their symptoms



are due t~ radiation in doses below 500 Rads, they will subside
in 24-48 hours. Lymphopenia will be detected within the first
few days. Table E should be consulted for an exact timetable

for performance of applicable laboratory tests.

EXPOSURE TO EXTERNAL RADIATION:

The exposure may involve only part of the body, particularly
when exposure has been to various types of x-radiation and sealed
sources containing radiomiclides. The lower the radiation quality'
(KV for x-ray, KeV or MeV for radiomuclides) the sooner will ery-
themia of the skin or mucous membranes appear. These erythemaious
reactions will be produced with lower doses with softer radiation,
An experienced radiologist or dermatologist can give valuable con-
sultation in determination of the degree and extent of such injuries
and the appropriate treatment., For medicolegal purposess frequent
color photographs are suggected to follow the course and resolution
of these skin changes, increased pigmentation may persist for
weeks or even months after the production of erythema, There may
be tanning, desquamation, vesculation with a moist exudative surface,
and even ulceration. For a given dose of radiatiocn, the greater
the area involved, the more severe is the reaction. If only a small
portion of the body is involved, e.g., an extermity, it is unlikely
that changes in blood count will occur, If over a third of the body
is exposed, particularly in the regions of functioning bone marrow,
blood cell depression can be anticipated. Blood counts should be
obtained regularly for medicolegal reasons ac well as for the care
of the patient,
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TABLE A

SUMMARY OF EFFECTS PESULTING FROM ACUTE WHOLE BODY EXTERNAL EXPOSURE OF RADIATION TO MAN

0-25 Rems

25-100 Rems

100-200 Rems

200-300 Rems

300-600 Rems

600 or More

No detect-
able clini-
cal effects.

Delayed
effects may
oceur.

Slight transient reduc-

tions in lymphocytes and
neutrophils.

Disabling sickness

not common, ex-

posed individuals
should be able to pro-
ceed with usual duties.

De” ayed effects possible
bui. serious effects on
average individual very

improbable.

Nausea & fatipue
with possible
vomiting above
125 Rems.

Reduction in lym-
phocytes and neu-
trophils with

with delayed recov-

ery.

Delayed effects may
shorten life expec-
tancy in the crder
of L.

Nausea & vomiting on
first day.

Latent period up
to 2 weeks or per-
haps longer.

Followng latent
period symptoms
appear but are not
severe: loss of
appetite, general
malaise, sore throat
pallor, petechiae,
diarrhea and emacia-
ciation in 3rd wk.

Recovery likely in
about 3 mos. unless
complicated by poor
previous health,

superimposed in-
Juries or infection,

Nausea, vomit-
ing & diarrhea
in first few
hours,

Latent period
with no defi-
nite symptoms
perhaps as long
as 1 week,

Epilation,loss
of appetite,
general ma-
laise, fever
2nd wk,, fol-
lowed by hemo-
rrhage, pur-
pura petechiae,
inflammation of
mouth & throat
diarrhea and
ema~iation in
in 3rd wk.

Some deaths

in 2-6 wks,.
possible even-
tual death to
50% of exposed
individual s for
about 450 Rems.

Nausea, vomit-
ing, diarrhea
in first few
hours,

Short latent
period with
no definite
in some cases
during first
week,

Diarrhea, hemo-
rrhage,pur-
pura, inflam-
mation of

mouth % throat
fever toward
end of 1st wk,

Rapid emacia-
tion % death
as early as
2nd wk with
possible even-
tval death up

to 1007 A ex-
posed indivi-
duals,
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An occasinonal malingerer or patient with radiation "hysteria’ or
"neurosis” may be encountered. Often there ma; be a wealth of symptoms
presented, some of which may be quite bizarre and not commonly associa-
ted with exposure to radiation. Such an individual often may present
a shocking history of negligence by the operator of the offending
installation. Rigorous laboratory studies, as well as repeated physi-
cal examination anc adequate color photographs, should be performed.
Expert consultation both with qualified plysicians and physicists is
strongly recommended. The physician should be especially cautious if
the patient refuses to cooperate in physical examination or laboratory
tests. The physician should also be alerted if the patisnt or his
attorney refuses access to pertinent medical records.

RADIONUCLIDE CONTAMINATION :

The nossibility that a physician may see a patient contaminated
by radioactive de novo is unlikely, If such exposure has occurred,
it is usually suspected either by the individual involved or by the
management of the installation concernmed., It is , however, possible
that a contaminated individual might enter a hospital or office with
such a complaint, If such a patient has had no decontamination, the
procedures of Section A should be carried out at once.

More 1likely, the patient will have undergone some preliminary
decontamination and will have changed his clothing. The physician
should contact the Radiation Safety Officer of the installation in
question immediately, and also the local health authorities, if
necessary, to ascertain what might have happened, The physician and/or
physicist in charge of local radioisotope laboratories may be of aid,
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Thie physician will probably not possess su’table detection instru-
ments to identify the type and amount of radicactivity. The consul-
tants suggested above will be able to give proper help and direction.

If several days have elapsed between the alleged exposure and

the patient's first visit, it then becomes necessary to collect samples
of urine and stool. Swabs of the nose and ear canals should be ob-
tained. Specimens of hair may be helpful., The physician must make
suitable arrangements for radiocassay of specimens since counting
technique are often highly specialized.
The reporting of accidental release of radionuclides except for
certain naturally occurring ones, such as radium and thorium, is
‘ strictly regulated by the state, The state authorities should be
consulted for guidance and aid,

Such patients usually will not suffer from the effect of the
Acute Radiation Syndrome. They might, however, have retained suffi-
cient radionuclides to produce deleterious effects at some later
date because of retention of these materials. The skin surfaces should

( be examined for erythems, vesiculation, pigmentation and wounds.
Symptoms noted in the Acute Radiation Syndrome will most likely be
due to anxiety. Periodic blood counts should be obtained for the
patient's protection and for medicolegal purposes over a 4-6 week
period or until the situation is clarified.

The physician should be cautious in his statements and obtain
appropirate consultation in dealing with this type of accident. He
should also pe alerted if the patient or others associated with the

problem seem to withhold pertinent information. In this latter
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situation, the problem of classified information affecting natioral
security might occasionally arise, The physician should request
clarification directly from the U.S, Nuclear Regulatory Commissior
in this eventuality.

a, Preliminary Decontamination and First Aid:

First aid is needed if life endangering injuries (e.g.,
extensive burns, fractures, wounds, electric shock, etc,) have
been sustained by any humans., Prompt attention to these specific
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