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GOVERNMENT OF THE DISTRICT C¥ COLUMBIA

DISTRICT OF COLUMBIA GENERAL HOSPITAL

The attached "Radiation Protection Manual" sets forth official
policies and procedures concerning radiation safety for all employees
of District of Columbia General Hospital who use or direct programs
using radiocactive materials, x-ray machines or other sources of
ionizing radiation. It describes the responsibilities for radiation
protection of the "Hospital Radiation Safety Committee", the
"Hospital Radiation Safety Officer"”, the supervisors of radiation
workers and the radiation worker.

As described in detail herein, the Radiation Safety Committee
reviews the status of radiation safety and recommends to the
Executive Director of the Hospital policies and procedures neces-
sarily needed to maintain adequate protection without unduly re-
stricting desirable objectives of Hospital programs. The Committee
also is empowered to approve or disspprove the use of radiation
sources within the hospital on the baeis of officially accepted
protection concepts.

All rsdiation workers and their supervisors must be familiar
with the contents of this manual and shall abide by the policies
herein established.

obfrt K. Johnson
txecutive Director
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The purpose of this manual is to set forth requ

for all persons at D.( Reneral Hosnital who nrod Ire, receive store,
o\ ' . v ’ ’

irements and auidance
use, possess or dispose of radiation sources, It is desianed to pro-
vide basi¢ information concernina the authority and responsibilitie

of the D.C. feneral Hosnital Radiatinn Safety Committee and the
Radiation Safety Officer with respect for the use of radiation within
the Hospital. It also describes the basic responsibilities, policies
and proecedures for radiation workers and supbervisors nf these workers.
The rules and requlations of the U.S. Nuclear Requlatory Commission,
CFR Title 10, Parts 19, 20, 30, 31 and 35 and the Dictrict nf Columbia
Radiation Protection Requlations are intearal parts of this manual and
must be adhered to by users of radioactive materials or radiation
preducina equipment.

The Compliance Division of the U.S. Nuclear Reaulatorv Commissinn (NO(
performs routine inspections of the D.C. General Hnsnital tn insure
that all proarams are complyina with all annlicable NR{ reaulatinns.,
Violations of these requlations can result in the 10ss of the Hocnital'«

NRC License.

A1l sources of radiation such as X-ray equipment and radium, that are
not licensed by the NRC are subject to renulatory control under the
provisions of the District of Columbia Radiation Protection Ren lation
he standards used in the requlations are based on recommendatinne n#

the National Council on Radiation Protection and Meacurement: ¢

Anve

cable references are listed in the Biblioaranhy of the Manual
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A RADIATION SAFETY COMMITTEE

The Ridiation Safety Committee shall be annointed by the Medical
Director vith advice of the President, Medical/Dental Staff, of
D.C. General Hospital to include one Surceon, one Patholoaqist,

one Radioloaist, one Internist, one Hematoloanist, a representative
of Nursing and a representative of Administration. The Chief
Medical Officer in charae of Nuclear Medicine, the Medical 0fficer
in charone of Radiotherapny and a Radiation Physicist shall also be
members of this Committee. Additional members may be annointed on
the basis of professional responsibilities and’/or specialized
value to the Committee. The Physician Chairman of the Committee
will be appointed by the Medical Director from amona the members
of the Coomittee., Physician members of the Committee must be
members of the active staff of D.C. feneral Hosnital,

A1l members will be appointed yearly. Any member may be reappointed
at the discretion of the Medical NDirector with the advice of the
President of Medical/Dental Staff,

A simple majority of members includina the Chairman shall constitute
a quorum. Decisions of the Coomittee shall be arrived at by simnle
majority vote. In the event of a tie, the Chairman may defer an
issue tn a subsequent meetina,

The Committee shall meet at least quarterly, Any member may request
a meetina, however, all meetings are convened by the Chairman. Upon
the written request of any two members, an uraent meetina may be
called and shall be held within a period of two weeks from the date
of the request,

At an official meeting of the Commi:tee convened by the Chairman,
the Chairman may desianate a Committee mem::r as Actinn Chairman,
to preside over a meetina at which the Chairman will be ahsent,

The Secretary, in his absence at a Committee Meetina, may desianate
an Actina Secretary who shall perform the duties of the Secretary
at the Meetinas., The Actina Secretary shall not be allowed votina
privileaes unless he is a duly apnointed member of the Committee,

The Radiation Safety Committee shall receive, review, anprove or
disapprove all anplications and renewals for the use of radiation
sources in the D,C. General Hospital, These sources include radio-
isotones to be used in human subijects, in vivo animals experiments
or in vitro laboratory studies.

The Radiation Safety Committee shall recommend nolicies reaardina
patients and employee radiation safety for the D.C, fieneral Hosnital.

Establish a proaram to ensure that all individuals whose duties may
require them to work in the vicinity of radioactive material (e.a.,
Nursina, Security and Housekeepina personnel) are pronerly instructed
as required.
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Prescribe special conditions that will be required durina a
nroposad use of radioactive material such as reauirements for
bioassays, physical examinations of users and special monitorina
procedures.

Review the entire radiation safety nroaram at least annually

to determine that all activities are being conducted safely and in
accordance with NRC reanulations and the conditions n¥f the license.
The review shall include an examination of all records, reports from
the radiation safety officer, results of NRC inspection, written
safety procedures and mananement control system,

Recommend remedial action to correct any deficiencies identified
in the radiation safety proaram,

2.1 Maintain written records of all committee meetinas, actions, recom-
mendations and decisions.

2. 12 Ensure that the by-product material license is amended, when
necessary prior to any chanae in facilities, equipment, pnlicies,
procedures and personnel,

2.13 In order to comply with the ALARA concept of the NRC the followina
will be observed:

a. Review of Proposed Users and Uses

1. The RSC will thorouahly review the qualifications of each
applicant with resnect to the tynes and aquantities of
materials and uses for which he has annlied to assure
that the anplicant will be able to take apnronriate
measires to maintain exnosure ALARA,

2. When considerina a new use of by-praduct material, the
RSC will review the efforts nf the annlicant to maintain
exposure ALARA. The user should have systematized nrocedures
to ensure ALARA, and shall have incornnrated the use of
special equipment such as syrinoe shields, rubber qlovec, eter, |
in his proposed use.

3. The RSC will ensure that the user iustifies his nrocedures
and that dose will be ALARA (individual and collective).

b. Deleaation of Authority

(The judicious delenation of RSC authority is essential to the
enforcement of the ALARA concept).

1. The RSC will delenate authority tn the RSN for enforcement
of the ALARA concept.

2. The RSC will support the RSO in those instances where it is
necessary “or the RSO to assert his authority, \Vhere the
RSO has been over-ruled, the Committee will record the
basis for its action in the minutes of the Committee's
quarterly meetina,



c. Review of ALARA Proaram

].

The RSO will encourace all users tn review current nrocedures
and develop new nrocedures as annronriate to imnlement the
ALARA concent.

The RSO will perform a quarterly review of occupational
radiation exposure with particular attention to instances
where Investigational Levels in Table I below are exceeded,
The princinle purpose of this review is to assess trends

in occupational exnosure as an index of the ALARA nroaram
quality and to decide if action is warranted when Investi-
national Levels are exceeded, (See Section 15.0).

The NRC has emphasized that the Investinational Levels

in this proqgram are not new dose limits but, as noted in
ICRP Report 26, "Recommendations of the International
Commission on Radiolonical Protection”, serve as check
points above which the results are considered sufficiently
important tc justify further investinations.

The RSC will evaluate our instituion's over-all
efforts for maintainina exposures ALARA on an
annual basis. This review will include the
efforts of the RSO, authorized users, and workers
as well as those of mananement,
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3. RADIATINON SAFETY OFFICFR

The Radiation Safety Officer (RSO) will maintain neneral surveillance
of all activities involvina radiation at D.C, fGeneral Hosnital, in-
cluding both personnel and environmental monitorina, "Administra-
tively, the RSO is responsible to the Assistant Medical Directnr of
the Hospital"., In this capacity, the RSO is under the technical
direction of the D.C. General Hospital Radiation Safety Committee,
It is the responsibility of the RSO to encourane and promote safety
in radiation facilities and nractices throuahout the Hosnital, and
to ensure that all radiation facilities and associated nnerations
are in compliance with applicable federal and B.C. reanulations,
national nrotection standards and the policies of the Hospital.

The RSO, with the cooperation of the Nuclear Medicine Nivision, will
supervise and coordinate the procurement, receint, shinment, storane
and disposal of all radioactive material used in or destined for

use in D.C., General Hospital.

Supervise the monitoring of Hospital facilities for radinactive
contamination and supervise the decontamination of anv contaminatino
incidents.

Distribute personnel monitorina equipment to employees of D,.C.G.H,

and insure that adequate records are being maintained throunhout the
Hospital. Notify individuals and their supervisors of exnosures which
are considered to be excessive and recnmmend anpropriate remedial
action.

Maintain records of all radioactive material received and the final
location of these materials. The RSO must assure that pnssession
limits prescribed by the Hospital's NRC License are nnt exceeded,
Records of licensed materials shall be maintained in accordance
with Title 10, Code of Federal Reaulation, Part 20,

The RSO shall investigate any reported or susnected radiation hazard,
over-exposure or accident within the Hosnital which may indicate
unsafe conditions from the stand-point of radiation exnosure.

The RSO will insure that employees are adequately trained in the
handlina of radiation sources and the mananement of patients treated
with radioactive material,

The RSO must keep the Radiation Safety Committee informed of the
status of radiation safety within the D.C.G,H,; particularly with
respect to (a) failure of individuals, oroaram chiefs or €acility
directors to comply with the requirements of the D,C. Radiation
Protection Requlations and (b) failure to comnly with annlicable
requlations of the U.S, Nuclear Reaulatory Commission,

¥



3.09

3.10

3.12

3.14

The RSN will insure that all new radiation nroducino equinment
to be used in the Hospital will meet the standard set by reaulatory
agencies,

The RSO will be responsible for the distribution of the Radiation
Safety Manual and any amendments to all radiation workers in the
Hospital.

The RSO will ensure that all Sealed Sources owned bv the Hosnital are
Leak tested as required by aonlicable renulations,

The RSO will provide a mechanism for film badae services at N.C.G.H,
A11 contracts for film badae services will be handled throuah the RSN,

The RSO will also maintain a secondary record of data from these badnes,

Annual and Ouarterly Review

a. Annual review of the Radiation Safety Proaram, The RSO will
perform an annual review of the Radiation Safety Proaram for
adherence 1o ALARA Concepts. Reviews of specific procedures
may be conducted on a more frequent basis,

b. ONuarterly review of Occupatioral Exnosures. The RSO will
review at least quarterly the external radiation exnosures
of authorized users and workers to determine that their ex-
posures are ALARA in accordance with Section 15,0 of this
manual.

¢. Duarterly review of records of Radiation Level Surveys,
The RSO will review radiation Yevels in unrestricted
areas to determine that they were at ALARA levels durinn
the previous quarter,

Education Responsibilities for an ALARA Pynaram

a. The RSO will schedule briefinns and educational sessions to
inform workers o€ ALARA proaram efforts,

b. The RSO will assure that authorized users, workers and ancillary
personnel who may be exnosed to radiation will be instructed in
the ALARA philosophy and informed that mananement, the RSC &
the RSO are committed to implementina the ALARA concent.

Cooperative Efforts for Development of ALARA Procedures

Radiation workers will be qiven onnortunities to marticipate in “ormu-
lation of the procedures that they will be required tn follow,

a. The RSO will be in close contact with all users & workers in order
to develop ALARA procedures for workinoa with radioactive materials.

b. The RSO will establish procedures for receivine & evaluatina the

suaqaestions of individual workers for imorovina health nhysics
practices and encourane the use of those nrocedures,

e



3.15

Reviewing Instances of Deviation from Good ALARA’ractices

The RSO will investigate all known instances of deviation from nood
ALARA practices; and, if possible, determine the causes. 'hen the
cause is know, the RSO will require chanaes in the nroaram to main-
tain exposure ALARA,

-9.
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LR THE RADIATION PHYSICIST SUPPORT ACTIVITIES

The following is a statement of the resnonsibilities n*f the
Radiation Physicist with respect to the radiatinon safety
proqgram at D.C, General Hosnital,

The RP has the responsibility of aiding the hospital! RSN in
enforcina the D.C, Radiation Protection Reaulations throuahout

the entire hospital, In that canacity, the RP will be aidina in
interpreting all applicable narts of these reaulations and U, S,
Nuclear Requlatory Commission reaulations at D.C, feneral Hosnital,

The RP will provide technical assistance to the MHospital's RSO
and the Radiation Safety Committee.

The RP will advise RSO concernina personnel dosimetry equipment, such
as film badges, for use by employees of D.C, General Hospital,

The RP will perform leak tests on all sealed sources owned by the
Hospital. Records of the test results will be aiven to the nrimary
user and the RSO,

The advice of the RP will be required for all radiation nroc cina
equipment to be used in the Hospital,

The RP will serve as a member of D.C., feneral Hosnital Radiation
Safety Committee.

The RP will advise the RSC reaarding Radinactive Solid Waste Nisnosa!l
Services for use by the Hospital,

-1N-



S, AUTHORIZATION FOR THE USE OF RADIATION SOURCFS

The followina procedures for the authorization, nrocurement and/or
transfer of radiation sources are intended to insure comnliance
with the terms of the D.C. General Hospital's License issued by
the U.S. Nuclear Requlatory Commission.

Authorization for use of Radioactive Materials

If the use of radioactive material has not nreviously been approved
by the Radiation Safety Comm.ttee, an application for authori-
zation to use the material (s) must be made to the Committee nrior
to procurement request or use. A1l persons who nlan to submit
applications to the RSC must first meet with the RSN ton eliminate
un-necessary delays. The annlication shall be made by the annlicant
on Form AEC-313 or 313a for all radioactive material, includina
radium. DO NOT SUBMIT THE APPLICATION TN THF U.S, NUCLEAR REGULATNRY
COMMISSION. It should be submitted to the Chairman, D.C. feneral
Hospital Radiation Safety Committee. Forms AEC-313 and AFC-1113a
with instruction sheets are available from the Nuclear Medicine
Division (Telephone 675-5581),

In fillina an application, two conies should be submitted on Form
AEC-313 and two each of the supnlemental sheets or other attachments,
One complete copy should be prepared for the annlicant's files. The
information provided is evaluated by the RSC to determine whether

the applicant has the necessary qualifications to conduct the nronosed
operations in compliance with Hospital's safety standards, '‘hile the
purpose must be stated for which the radioisotone will be used, it
should be understood that the Committee in issuina an authorization
does not pass upon the technical merit of the nroiect, but is concerned
only with its safety, In the case of in vivo human use nf radio-
isotope, however, the RSC will consider the technical necessity for
and the merits of the radioisotopic procedures,

Acceptable Trainina and Experience for Medical Use of Ry-product
Material

Outlined below are training and exnerience criteria that the Nuclear
Requlatory Commission and the D,.C, fieneral Hospital Radiation Safety
Committee has found acceptable for physicians who use radionharma-
ceuticals. Each physician's trainina and exnerience will be examined
on a case-by-case basis, however, If a nhysician wished to use radin-
pharmaceuticals but does not have the trainina and experience described,
he may submit an application listing his snecific qualifications and
this will be reviewed by the D.C, General Hospital Radiation Safety
Committee which will have the responsibility of the approval process.

GENERAL TRAINING

To qualify as adequately trained to use or directly sunervise the
use of by-product material listed in Grouns I, TI and/or 111, Section
35,100 of 10 CFR Part 35, a physician should have.

L.
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A, Trainina in basic radioisotope handlina techniaues (200 hours)
consisting of lectures, laboratory sessions, discussion irouns or
supervised experience in a nuclear medicine laboratory in the followina
areas:

1. Radiation physics and instrumentation (100 hours)

2. Radiation Protection , (30 hours)
3. Mathematics pertainina to the use and

measurement of radioactivity (20 hours)
4. Radiation bioloay (20 hours)
5. Radiopharmaceutical chemistry (30 hours)

(The hours listed next to each of the five subjects above are
suagested values and should not be interpreted as specific
requirements).

R, Experience with the types and quantities of bv-product material
for which the application is being made, or eauivalent (500 hours).

C. Supervised clinical trainina in an institutional nuclear nedicine
program (500 hours). The clinical trainina <hsula cover all annro-
priate types of diagnostic procedurcs and include:

1. Supervised examination of patients to determine the suftability
for radioisotope diaanosis and recommendation on dosane to be
prescribed,

2. Collaboration in calibration of the dose and the actual adminis-
tration of the dose to the patient, includina calculation of the
radiation dose, related measurement and nlottino data.

3. Follow-up on patients when required.

4, Study and discussion with precentor of case histories to
establish most appropriate diaanostic nrocedures, limitation,
contraindication, etc,

NOTE:

The requirements specified in Sections A,R and C may be satisfled concurrently
in a three month training proagram IF all three areas intearated into the proqram,

NOTE:

For each physician named in Item 4 of Form NRG-313M comnlete Supnlements

A and B of Form NRC-313M (Prcceptor Statement & the statement o€ trainina

in basic radioisotope handlinn techniques), For each subiect covered in basic
training, state where the trainina was obtained, the dates, total number n*
hours and type of trainina (e.a., lectures, laboratory sessions),
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Alternative:

Certification by the American Roard nf Nuclear “edicine will be accented as
evidence that a physician has had adcquate trainina and experience to use
Grouns I, Il and III.

Certification by the American Roard of Radinlony in Diaanostic Radioloay
with Special Competence in Nuclear Radioloay will be accented as evidence
that a physician has had adequate training in basic radinisotope handlina
techniques and has techniques and has had adequate clinical experience to
use Groups Il and II1,

I1.

I,

TRAINING REQUIREMENTS FOR SPECIFIC DIAGNOSTIC PROCEDURES

A physician who wished to be authorized for only one or twn specific
diagnostic procedures should have traininag in basic radioisotone
handlina techniques and clinical nrocedures commensurate with the
procedures and quantities of by-product material beina requested,
Such requests will be examined on a case-by-case basis by the
Radiation Safety Committee.

TRAINING REOUIREMENTS FOR_THERAPY PROCEN!IRES INVOLVING RANTNPHARMA-
CEUTTCALS

To qualify as adequately trained to use or directly suvervise the
use of by-product material listed in Groups IV and/or, V, Section
35.100 of 10 CFR Part 35, a physician should have:

Training in basic radioisotope handlina techniques (80 hrs.)
including:

1. Radiation physics and instrumentation (2?5 hrs.)
2. Radiation Protection (25 hrs.)
3. Mathematics pertaining to the use and (10 hrs.)

measurement of radioactivity
4, Radiation Rioloay (20 hrs.)

(These requirements are in l1ieu of, not in addition to, those
specified in Section I[.A,, above)

Clinical trainina in specific therapy orocedures:

For Group IV
(1) Indine-131 for treatment of hyperthyrnidism and/nr cardiac
conditions:

Clinical experience in the diaanosis of thyroid functian
and active participation in the treatment of ten natients.

(i1) Phosphorus-32 for treatment of nolycythemia vera, leukemia
and/or bone metastases:

Treatment of three patients with any combination nf these
three conditions,
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(iii) Colloidal phosphorus-32 intracavitary treatment:
Active participation in the treatment of three natients,

For Goup V
(1) lodine-131 for treatment of thyroid carcinoma:

Clinical experience in diaanosis of thyroid function
and treatment of hyperthyroidism and/or cardiac dys-
function, and active narticipation in the treatment
of three patients with thyroid carcinoma.

(11) Coloidal aold-198 for intracavitary treatment:
Active participation in the treatment nf three natients.
TRAINING REQUIREMENTS FOR THFRAPY PROCFNURES INVOLVING SFALFD SOURCES

To qualify as adequately trained to use or directly sunervise the use
of by-product material listed in Groun IV, Section 35.100 of 10 CFR
Part 35, a physician should have:

Training in basic radioisotope handlina techniques (200 hours) as
described in Section I.A,

Clinical training in specific therapy procedures:

(1) Radiation sources for interstitial, intracavitarv, or
surface treatment of cancer:

Active practice in therapeutic radinloay with a minimum
of three years experience.

(i) Beta ray applicators for the treatment of sunerficial eye
disease:

Active practice in therapeutic radinloay nr anthalmnloay and
experience in the therapeutic use of beta rays or soft x-rays.

(Evidence of certification by the American Roard of Radiolony in
Radinlony or Therapeutic Radinloay may be submitted in lieu nf the
infoermation requested in Sub-sections A and R, above),

Beainnina July, 1984, the training and experience of physicians who

apply for authorization to use ratioactive material at D.C. feneral
Hospital must satisfy the recent NRC reaulation 10 CFR Part 135,

-14.
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6.01

6.02

6. pHIRAMENT or TRANSFFR 0F RADTATIO@OIRCE S

Radiation Producinn Machines

The Chairman, Radiation Safety Committee, must he nntified in advance
of the procurement, receint or transfer of all radiatinn nraducina
machines such as X-ray Units, Neutron fenerators, Particie Accele-
rators, etc., This notification is made throunh the Assistant Medical
Director, aiving specifications of the u it and a scale drawina

of the proposed location, showina structural materials and identi-
fication of use of adjoinina areas. !Ipon comnletion nf its review,
the Chairman, Radiation Safety Committee, will attach his comments or
aporoval and forward it for processina,

Radioactive Material:

Requisitions for radioactive materials must be forwarded nn the
aporopriate forms throuoh the Chairman, Radinloay and Nuclear Medicine,
prior to nrocurement, excent in emernency situations, An Fmereency
situation is one in which, because of the seriousness nf a natient's
condition, or other unforeseen developments, the order for the
radioactive material must be placed by telenhone for immediate shinment,
In such situations, notification must be made to the Procurement Division,
and to Nuclear Medicine Division, Fmernency orders will not be

approved without strona justification, The office and home nhone numbers
of the Chairman, Radioloay and Nuclear Medicine are listed Sectinn

6.01 b, For emeraency orders with the annroval of the Procurement
Division, the requisition showina the purchase nrder number must be
forwarded throuah the Nuclear Division within seven days o¢ the arder,

In all cases the requisition must show the name and authorization

number of the responsible user.

Purchases of radioactive material made throuah funds nther than thnse
administered by the D.C. fieneral Hosnital should also be anproved

by the Chairman nf Radioloay and Nuclear Medicine and the Radiation
Safety Officer., Approval may be ohtained by means of a memorandum
request, A1l radioactive materials stored or used within the D, C.
General Hospital must be delivered tn the Radiation Safety Officer
within the Nuclear Medicine Division of the Hospital where the nackanes
will be monitored for damace and contents recorded, The isntone then
will be forwarded to the appropriate user, The Radiation Safety Nfficer
will determine whethe~ assay of nharmaceutical auality nr radin-
ccem;:al purity of shioment is necessary with the advanced concurrence
of t user,

Radioactive materials procured under a license not issued to the Mosnital,
may not be transported into the Hosnital without the nrior notification
and consent of the RSN,

Radioactive materials procured under a license not issued to the

Hospital may not be transported into the Mnspital without the prinr
notification and consent of the RSO,
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6.0%

b.

Durina normal duty hours:

(1)

(2)

(3)

A1l radioactive material will be delivered directly to
Nuclear Medicine Department, Room 1481,

Damaned packanes will be received with a notation “rom
the driver indicatina that the packaae is damaqed.

The RSO must be notified immediatelyeprocedure listed in
paraqraph 6,03 will be followed for handlina damaned
packaaes.

If there is no damane to the material, the receint will
be sianed and the delivery man may leave.

Durinag week-ends, niahts and holidays:

(1)

(2)

(3)

(4)

(5)

A1l radioactive material will be delivered to the ninht
telephone operator's office, Room G-419,

A1l packaaes will be inspected for excessive damace,
sians of mishandlina and visual sians leakane,

If there is no damaace the receipt will be sianed and the
delivery man may leave,

The telephone operator will then onen the locked storane
container located in Room G-419 where the un-opened
shippina packaces will be stored until removed to the
Nuclear Medicine Laborato~y by a technician,

If inspection shows there is excessive damane, obvious
sians of mishandlina and visual leakane the telenhone
operator will not sian the receint, She will follow
procedures listed in Paraaraph 6,03 for handlinn damaqed
packaqes,

Handlinqg Damaqged Deliveries of Radioactive Packaaes

Durina normal duty hours:

(1)

(2)

(3)
4)

Notify the Nuclear Medicine Division, telenhone extension
5581 or 5582 immediately Contact the Radiation Sa‘ety
Officer, telephone extension 7562,

Avoid contact with spilled material, Put packane on a
shielded secure area,

A1l persons will leave the room immediately,
Detain all personnel who have come in contact with
the container, This ‘ncludes delivery persannel and

their trucks, Explain that this precautionary measure
is beina taken to insure their safety,
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(5)
(6)

(7)

A1l personnel detained will wait in Nuclear Medicine.

Individuals detained will wash all skin surfaces that
have been in contact with any nackaae, Use mild soan
and water,

Call the security guard to assist in detainina expnsed
personnel, ‘

On week-ends, ninhts and holidays:

(1

(2)

(3)
(4)

(5)

The telephone operator will immediately notify a member of
the Radioloaical Health Team. Contact should be made in order
listed below:

a. Mrs. Harwood, Ext. 5581 Home: Call Hospital Nperator
b. Dr. Motazedi, Ext. 5581 Call Hospital Onerator
c. Dr. Walker, Ext. 7145 Call Hospital Operator
d. Mr. R, Keys, Ext, 7562 Call Hospital Nnerator

Put package in a plastic baa and place it in a safe and
secure box at the far end of the telephone onerator's office.

Personnel will leave the immediate vicinity of the packane,
The security auard will be notified so that persons exnosed
to contamination may be detained. Delivery men and their
trucks are included,

Persons exposed will wash all skin surfaces that have come
in contact with the packaaes, usina mild soap and water,

Personnel who have come in contact with the damaned packane must
be detained until an individual listed in Paraaranh 6.03 b (1)
above has arrived and checked for pnossible contamination,

%



7.0

7.01

7.02

7.03

7.04

7.05

7.06

7.07

7. RESPONSIBILITIES OF THE SUPERVISORS OF RADIATION WORKERS

Supervisors are responsible for insurina that the radiation workers
under their control discharqe their responsibilities as set forth
in Section 5.

Adequate Planning. Before a procedure is oerformed usina radio-
active material, the supervisor shall determine the tynes and amount
of radiation or radioactive material to be used, includina the pro-
tection required. The procedure must be well outlined, In many
cases before the procedure is actually performed with radiation,

it should be rehearsed so as to nreclude accidents or unexnected
circumstances. In a situation where there is aopreciable radiation
hazard, the Radiation Safety Nfficer shall be consulted before pro-
ceedina,

Instructing Employees. Those employees for whom the sunervisor is
responsible, should receive adequate instructinn in the sa‘e use
of the radiation sources and the safety standards are discussed

in this manual. A copy of this manual shall be available to all
radiation workers.

Furnishina Information. The supervisor must furnish the Radiaticn
Safety Officer with information concerning radiation workers an-
activities in their areas, such as names of radiation users, and type
of work in which they will be enananed. The Radiation Safety Nfficer
is also to be notified whenever major channes in operational pro-
cedures, techniques, or physicial facilities are contemnlated, i€
such channes miaht alter personnel exposure,

Compliance with Safety Standards. The supervisor must see that all
sources of radiation under his control are handled in accordance with
the safety standards as discussed in this manual, and as set forth hy
the United States Nuclear Requlatory Commission and the District of
Columbia Government.

Postina Emeraency Procedures. When appronriate, snecific emeraency
procedures settina forth effective action in the event of an accident
involving radioactive material shall be posted in a conspicucus place
near areas in which accidents are possible, The Radiation Safety
Officer must review and anprove these procedures.

License Requirements, The sunervisor must see that all radinactive
material under his supervision is within the nossession limits qf
the Department's NRC License and the authorization of the Radiation
Safety Committee, and is used in accordance with the terms of the
éicense ang)the Committee's authorization. (See alsn Chanters

, 8, and v

Channes in Procedures. Any chanae in approved emeraencv, onerational
or disposal procedures must be submitted in writina to the Radiation
Safety Officer tu determine if the pronnsed channes should be anoroved
by the RSC,
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7.08

7.09

A1l facilities usina radinactive materials must disnlay a cony
of form NRC-3 entitled, "Notice to Employees" as required by NRC
requlations.

RESPONSIRILITY OF THE AUTHORIZED USER TN THOSF HF SUPFRVISES

a. The authorized user will explain the ALARA concent and his
commitment to maintain exposures ALARA to all of those he
supervises.

b. The authorized user will ensure that those under his suner-
vision who are subject to occupational radiation exposure are
trained and educated in qood health nhysics practices and in
maintainina exposures ALARA,
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8.02
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8.05

8.06

8.07

8. RESPONSIBILITIES OF RADIATION WORKERS USINA
RADIATION PRODUCING EQUIPMENT

Radiation employees shall strive to keep their exposure to radia-
tion as low as possible and below the Maximum Permissable Exposure
as listed in Section 16.0 Appendix C of this manual.

The presecribed monitorina equipment such as film badaes and/or
pocket dosimeters shall be worn in radiation areas. '/henever
protective lead aprons are worn, the body film badne shall be

worn on the outside of the apron at the collar or on the sleeve at
the shoulder level. The wrist badaes or dosimeters on the un-
protected hands and forearms should be considered if they must come
within 3 feet of the edae of the beam. Monitorina devices will be
made available by RSO when a need exists and he will assist in
determining requirements for such services.

Accidental over-exposure or suspected over-exnosure to radiation
shall be reported immediately to the worker's supervisor and the
Radiation Safety Officer. An employee must carry out the re-
commended corrective measures of his supervisor and the Radiation
Safety Officer shall cooperate in all attempts to evaluate his
exposure,

A Radiation Survey will be made by the RSO or his desianee of all new
installations and existina installations after every chanae that
might increase the radiation hazard (i.e. replacement of X-ray tube,
chanqes in filtration of beam, etc.).

Annual full beam calibration shall be made for all units used
therapeutically on human subjects and will be renorted to the resnonsi-
ble user. In addition, as required by NRC, a monthly calibration

=neck will bemade, Also the dose rate at the panel surfac2 on all
fluoroscopes shall be measured and nosted annually on the machine

At a place where fluoroscopist can easily see it.

%9 person shall be reaularly employed to hold natients durina
exposure, nor shall anyone from radioloqy services be permitted
‘0 perform such duties. The person holdinn the natient shall be
completely shielded by aprons, aloves, or nortable barriers from
the useful beam and any scattered radiation,

A1l protective devices that may become defective due to use or abuse,
such as lead protective anrons or aloves, shall be inspected with

the aid of a fluroscope at least annually, for excessive radiation
leakane,
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R.08

8.09

8.10

8.1

The operator of radiation equipment shall insist that all non
essential personnel leave the exposure area before activation of
the unit. He should also see that all essential personnel are
properly shielded and utilizina protective barriers, leaded
aprons, and aloves as indicated for the procedure.

The operators shall provide adequate protection and safety suoervision
of visitors, consultants, or service personne! who must enter control
areas to perform service or exchanae information,

The operator should see that procedures are in accordance with the
recommendations of the Radiation Safety Officer, and the auidelines
of the National Council of Radiation Protection and Measurements as
published in the appropriate handboods. (See Riblinaraphy)

The operator should strive to use the least radiation necessary for
the clinical objectives.

A. High speed film and film cassettes should be emnloyed in
radiography (medical and dental) when such use will not
seriously limit the diagnostic requirements,

B. Exposure factors such as KVP and MA should be as recommended
by the film manufacturer.

C. Films must be fully developed in accordance with the time and
temperature recommendations of the manufacturer. If such full
development results in excessive density, this is usually in-
dicative of excessive exposure factors, namely: filament
current, kilovoltane, and/or exposure time,

D. Fluoroscopic work shall be performed in the minimum time
possible using the lowest dose rate and smallest anerture
consistent with clinical requirements.

E. Gonadal shields shall be used on all natients of renroductive

age or younaer when such use will not obscure the area of clinical
interest,

s



9.01

9.02

9.03

9.04

9.05
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9.08

9. RESPONSIRILITIES OF RADIATION WNRKERS USING

RADIOACTIVE MATFRIAL

Radiation employees shall strive to keen their exnosure to radiatior
as low as possible and below the Maximum Permissible Exposure as listed
in Section 16,0, Appendix ¢ of the manual,

The prescribed monitorina equipment such as film badnes and pocket
dosimeters shall be worn in radiation control areas., No film badaes
will be needed in certain areas of low radiation intensity, or for
work using alpha or low eneray beta emitters only, Wrist badnes or
dosimeters shall be worn near the unprotected hands and forearms

if they must come in close proximity to radiation levels which

could expose the hands to an accumulated dose in excess of 400
millirem in any one week, Monitorina devices will he made available
by the Radiation Safety Officer of the Division will assist in de-
termining requirements for such devices.

Accidental inhalation, inaestion, iniury or possible over-exnosure
involving radioactive materials must be reported to one's sunervisor
and the Radiation Safety Officer, The individual shall cononerate in
recommended corrective measures and in all attempts to evaluate his
exposure,

Radifation users and their supervisors shall nrovide adequate nrotection

and supervision of the visitors or service personnel who must enter

radioisotope laboratories to perform consultina, contractural service,

or provide informatifon. Service nersonnel shall not be permitted to

work on equipment in radiation areas without the presence of a member of

t?e radiati?n staff to provide specific information and maintain radia-
fon control,

Radioisotope users are responsible for maintaining aood personal hyaiene,
Fingernails should be kept short and clean; employees should not ennane
in work involving radioactive material with a break in the skin below
the wrist, Wash hands and arms thorouahly after workina with radio-
isotope and before handlina an obiect which noes tn the mouth, nose

or eyes,

Protective mechanical devices should be used whenever their aid will
assist in minimizina that potential hazard, For examnle, hand operated
pipettina, Proper type hoods or alove boxes should be emnloved for
work with radioactive materials which are, or could become valatile

or airborne,

Smoking or eatina in laboratories containing radioisotopes shall
not be permitted. Refrigerators shall not be used fointly for fonds
and radioactive materials,

Areas such as hood, benches, etc., in which radioactive material is

used should be checked for contamination at least once daily durina
periods of use of the materials. Any sianificant contamination ob-
served should be removed immediately, If removal 1s not possihle

the area shall be clearly marked and the Radiation Safety Nfficer
notified by phone. Written records shall be kept of a'l such contami-
nation checks,
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9.10

N

9.12

9.14

9.15

9.16
9.17

9.18
9.19

9.20

9.2

Radioactive waste and equipment used in laboratories for radio-
active materials shall be properly labeled. Once used for radin-
active substances, equipment (includina alassware) should not be
used in uncontrolled areas, or sont from the radiation area to
cleanind facilities, repair shone, or to surnlus, until demon-
strated to be free of contamination,

Personnel working with radioactive material shall wear nrotective
clothina whenever radioactive contamination is possible, Vhen-ever
solutions containina radioactivity are beinn handled, nloves shall
be worn., (Protective clothina from contaminated areas shall not

be worn into non-contaminated areas).

A1l disposal of radioactive materials will be in accordance with the
rules set down in Chapter 14.0 of this manual,

Wear laboratory coats or other protective clothinn at all times in
areas where radioactive materials are used,

Monitor hands and clothina for contamination after each orocedure
or before leavina the area.

Use syrinae shields for preparation of patient doses and administra-
tion to patients except in circumstances where their use would com-
promise the patient's well beina (such as in Pediatric Patients),

Assay each patient dose in the dose calibrator orior to administra-
tion to a patient, Do not use any doses that di¥fer from the pre-
scribed dose by more than 10%,

Always transport radioactive material in shielded containers,

Wear TLD finner badaes durinag elution of aenerator and prenaration,
assay, and infection of radiopharmaceuticals.

Dispose of radioactive waste only in specially desionated receptacles,

Survey nenerator, kit preparatisn, and infection areas for contami-
nation after each procedurs nr at the end of the dav, Decontaminate
1f necessary,

Confine radioactive solutions in covered containers nlainly ident{fied
and labeled with name of compound, radionuclide, data, activity, and
radiation level 1f applicable,

NEW PROCEDURFS INVOLVING POTENTIAL RADIATION FXPNEYRF S

A. The authorized user will consult with, and receive the anproval of,
the RSO and/or RSC durina the nlannina stace before usina radio-
active materials for a new procedure,

R, The authorized user will evaluate all procedures before usina radio-

active materials to ensure that exposures will be kept ALARA, This
may be enhanced throuah the anplication of trial runs,,
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9.22 PERSONS WHO RECEIVE OCCUPATTONAL RADTATION FXPOSURF:

A.

The worker will be instructed in the ALARA concent and its
relationshin to his workina procedures and work conditions.

The worker will know What resources are available if he feels
that ALARA is not being promoted nn the job,

Physician and personnel working with or administerina more than

10 Millicurie [ 131 whether in 1iquid or cansule form must have
thyroid count within 12 - A8 hours.
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10.1

10,02

10. EMFRGENCY PROCEDURES FOR ACCINENTS INVOLVING
RADIOACTIVF MATERTAL

Rupture of Sealed Sources (Solids, Gases, Powders, etc).

In the event of a rupture of a sealed scurce containina hazardous
quantities of rnd1ouc!¥ve dusts, mists, fumes, ornanic vavors, or
qases, the followina emeraency measure: should be taken,

A. No immediate attempt should be made tn clean un the snill,
A1l windows should be closed, fans and air conditioners should
be shut off, and everyone should leave the room,

B. [If powdered or gaseous sources are involved, the door and all
other openinas leadina into the room should be sealed with
wide masking tape or adhesive tape and heavy wrapping or wax
paper,

C. Every person who minh* have been contaminated should be moni-
tored for radioactivity, and if contaminated, should remove his
contaminated qarments and take other steps in decontamination,
I¥ no means are available for monitorinu) It should be assumed
that the person 1s contaminated,

D. The spread of radioactive contamination can be diminished by
restrictina the movements of potentially contaminated nersons
to a local zone fust outside the snill area unti! the extent of
shoe and clothing contamination 1s ascertained.

E. For protection of personnel and property and to comply with
applicable requlations, the Radinloaical Mealth Division and
the Radiation Safety Officer shall be notified immediately,
For other information concerning notifications and obtaining
assistance of radiation consultants see paranranh 8,03,

Radioactive Liquid Spills

A1l soills of 1iqui) radioactive material must be cleaned un nromntly,
The responsibiTity Tor cTeatna or for callina for experienced heln
rests on the individuals workina or in charae in the area involved

and responsible for the spill, Under no circumstances should any
untrained versor attempt to examine or ciean up a mafor spi1) material.
(The cleanup technique should be planned with the same care as 1s

used in quantative chemical analyses or in bacteriolonical handlina

of virulent orqganisms), The followina nrocedures shal! be followed:

A, Notify ali persons not involved in the spill to vacite the room
at once,

R, If hands are protected from contamination with aleoves wash the
container of the spilled Viquid,

C. With protective aloves drop absorbent naper on the spill,
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10,03

b. 1f the spill is on clothina, remove all contaminated clothina
at once and leave it in the contaminated room,

E. Detain all personnel in an area immediately outside the room
and take immediate steps to decontaminate involved personnel,

F. Follow notification procedures as outlined in Section 10,3
for assistance.

Notifications and Emergency Assistance

The Facility Radiation Cafety Officer shall be notified immediately
of all accidents involvina possible body contamination or inaestion
of radioactive material, For assistance on any radiation problems,
one of the individuals 1isted below may be contacted,

A. D.C, General Hospital:

1. Facility Radiation Safety Officer-Contact Mr. R, Keys,
Office Phone: 7562,

2. Chairman of Radioloay and Nuclear Medicine, Ext, 7145 or
Hospital Operator,

3. Radiation Physicist, Mr. Richard C, firanke, 0f¢ice Phone:
622-1235,

The following aqgencies should be contacted only in extreme emeraencies
or when one of the individuals 1isted in Paraaraph 10,.03A cannot be
reached.
B, U,S, Unclear Requlatory Commission

1. Germantown Office: (24 hours duty) 973-3222

2. NRC, Reaton I, Kina of Prussia, Pa. (215) 3171150
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Instructions to Nursina Personnel

‘ . .q B 4 o
The phvsician applvina the brachvtherapy sources and the Radiation
Safety Officer are responsible for the notification of nursina

personnel that radiation safety precautions have been instituted,

Written notice shall be entered into the patient's chart and verbal
]

notice shall be qiven to the head nurse. The form "Instructions for
Persons Attendina Patients beina Treated with Brachytherapy Sources”

B

will be posted at the door to the Patient's room, At the removal

nf the ources, notification of the termination nf the radioactive
precautions shall be written into the patient's chart and verbal
notice will be aiven to the head nurse. The Radiation Safety

1

fficer will alsn be notified.

Precautions for Patients Receivina Radium,
Needle Therapy

"."é:"'-‘5i’v "v‘ﬂ.’au"'"ﬁ\i are needed for <\r—,,“*‘-im' ‘],«§yw‘,. "‘*r"\]("‘
ishes, instruments, utensils, or beddina unless spes ifically

yraeren

Never handle needles, capsules or small boxes containinn
radioactive needles with hands, Use forceps, 12 inches or

nger and put it in the corner of the room or in the shielded
container and contact Radiation Therany (Ext. 7145) at once.

Red baths given by the nurse should be omitted while the source
in place.
A1l nurses involved in the personal care of a patient treated
with these needles should wear a film badae at waist level,
Supervisory nursing staff are responsible for requestina film
badanes for each shift. Badnes may be obtained from the Radiation
Safety Officer, Extension 7562. The badaes will be collected
: | A

ind replaced monthly. A badoe shall be worn
whom it is issued and shall not be exchanaed between nurses,

by the nurse to

finaer badaes will alsn be assioned tn nurses who must
provide extended personal care to the natient.

Preanant nurses should not be assianed to the personal care
vf patients receivina these radioactive inserts

dressings and bandanes used to cover the area of
needle insertion may be channed only by the attendina physician
radiologist and MAY NOT RE DISCARDED until directed by the
adiolonist. DOressing should be kept in a basin for examination
+th

¥

e radioloaist before r“","(‘\f,;]7 by routine methors




11.05

Special orders will be written for oral hyniene of patients havina
radium, cesium, or cobalt inserts at the oral cavity.

Visitors in the room must stay at Teast 4 feet from the edae nf the
bed and for no lonaer than 1 hour per day. More strinaent re-
strictions may be imposed to meet individual needs.

[f the radioactive needles or cansules become lonse or fall out,
call the Radiolonist (or Radinlony Resident on call) immediately.
(See also Section 10.0 Emeraency Plans).

Nursing Care of Patients Receiving Radinactive fold

A.

The physician inserts radioactive liquid throunh a trochar into
the pleural or peritoneal space, and the puncture wound is
sutured, Contamination is not a problem, unless there is drain-
ane from the puncture wound.

For natients treated with radioactive nold, nurses shauld spend
only the necessary time near a patient for routine nursina care,
and must obtain and wear a film badae. Film badnes should he
worn at waist level. The badaes are tn be renlaced monthly. A
badae shall be worn only by the nurse to whom it is issued and
shall not be exchanged between nurses. Prenanant nurses should
not be assianed to the care of a patient treated with radioactive
qold. TLD finger badaes will be assioned to nurses who must
provide extended personal care.

Surgical dressing and badages may be channed only as directed

by the physician administerina the radiation treatment, I[f

there is no drainace from the nuncture wound, dressinqas may be
handled in the usual manner after the first 2 or 3 days. Suraical
dressings used over the puncture wound durina the first few days
may not be discarded until directed by the Chief, Nuclear Medicine
Division, or the Radiation Safety Officer.

Bed baths for patients treated with Radioactive fiold should be
omitted for the first 48 hours unless snecifically nrdered.

Bedding may be chanaed as usual unless there has been drainaae
from the ouncture wound, in which case the Chief, Nuclear Medicine
Division or RSO should be noti€ie” and he will direct handlina o€
the soiled bedding.

If there is any question of contamination of beddina, furniture,
instruments, clothina, floor, utensils, etc., immediately call the
RSO, Extension 7562, to have materials monitored and direct
cleaning and disposal onerations. Do not touch with bare hands

any damp or bloodly dressinas or other soiled obiects. Keen such
materials in a basin near the patient's bed or table until further
instructions are obtained from the RSN or Muclear Medicine Nivision.
(See also Section 10.0 Fmeraency Plans).



11.06

Nursinc Care of Patients Receivinn Radioactive Phorphorus in

Therape.tic Doses

A.

If the P-32 radioactive phorphorus is niven intravenously,
there is no radiation hazard near the natient and no snecial
precautions are necessary .

If qiven orally, there is no radiation hazard unless the
patient vomits within the first 12 hours, in which case follow
the instruction qiven below under "Special Instructions”,
Paraqraph 11.06 G.

Nurses may spend whatever time necessary near a patient for
routine nursing care, and natients are allowed visitors in
accordance with the usual hospital rules.

Film badaes are not required for nursina personnel handlinn
patients treated with P-32,

No special precaution are needed for snutum, Stools, dishes,
instruments, or beddina, See below (Snecial Instructions,
11.04 for precautions to be used for vomitus. !rine may be
radioactive and should be handled with care as discussed in
Paragraph 11.06 below.

Special Instructions

1. If the P-32 has been qiven orally and the natients vomits
within 12 hours, the vomitus and any soiled clothina, bed-
ding and utensils should be collected and put intn any avail-
able covered metal can which should be labeled "Radioactive".

Wear rubber qloves to do this, and wash the aloved hands at
any sink usina soap and water., llse plenty of water to wash
down the sink, Place the washed gloves after removal with
other contaminated items, Call the Nuclear Medicine Division,
Ext. 5581 for disposal of these items,

2. If a urinal or bedpan is used, care should be taken to avoid
spillage in transferrina urine to the toilet. Rubber aloves are
advised when handling urine. If urine collection has been ordered,
carefully transfer it to a bottle labeled with the patient's
name, number, and time of collection which then should be
sent to the orderina physician. Urine spillaace should be wined
up with paper tissues and these may be flused throuanh the nearest
toilet. Gloves should be thorouahly washed with soan and water
while still on the hands and then disnosed of in the usual way,
Likewise, the urinal should be washed at any sink before re-use,

3. If the P-32 is used topically (direct aonlication to the skin under
a surgical dressing) do not touch the dressing, If the dressinn
becomes loose or needs chanaing, cal!l the Nuclear Medicine NDivi-
sion, Extension 5581 for disposal of these items.

In case of loose dressinas or any problem or question not answered
above, call the Nuclear Medicine Division (Extension 5581) See also
Section 10.0 Emeraency Plans.
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NURSING INSTRUCTIONS FOR PATIENTS TREATED WITH
RADIOACTIVE MATFRIALS

Patient Room No.
Re«ponsible Physician Telenhaone No,
Dose mc* Form

Liquid/Capsule

Date & Time Administered

Permissible Time for Nursing Duties (each nurse)

Location Time
At bedside "inutes/hours
6 feet from patient Minutes/hours
At doorway Hours
Rules
1. No preagnant persons or persons under the age of 18 years may enter
the room.
¢. Hospital personnel entering the room must carry a pocket dosimeter,
l:itfeadinas of the dosimeter must be recorded upon entry and unon
3. Visitors may stay in room for hour each day, but must

remain away from the area delineated by the warning tane nlaced
on the floor, at least 6 feet from the patient,

4, The patient must remain in his room until the radiation safety
precautions are terminated. Excepnt for trips to the toilet, the
patient must remain well within the warnina tape area.

5. Urine will be collected only if requested (Collect/do not collect)
by the Radiation Safety Officer or the responsible physician.

6. A1l soiled linen and clothing wiil be banaed and held for release
by the RSO.

7. Personnel must wear rubber or plastic aloves when handlina urinals,
bed pans, emesis basins, or soiled linen or clothes,

. Disposable dishes, cups, and eatina utensils will be used by
the patient.

9. If the patient's condition require his or her removal from the

assianed room (emergency surgery), etc.), the RSO and the responsible
physician must be notified immediately.

10. The patient may be discharaed only after consultation with the RSN
or the responsibie physician.
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11.

Upon discharae or removal of the patient from the assianed room,
that room may not be cleaned until it is released by the RSO or his
designate,

*Radiation Safety Precautions need not be instituted for patients
receivina 10,0 millicuries of I-131 or less.
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Instructions for Persons Attending Patients beina Treated

with Brachytherapy Sources
(To be posted at doorway)

Patient Room No,
Responsible Physician Telehone No.
Source Description

Isotope No. of Sources

Total activity Applicator type

Location of sources in patient

Date and Time of Source Application

Date and Time of Anticipated Source Removal

Permissible Duration of Nursinn Duties (each nurse):

At bedside (hours) (minutes) (ner day)
6 feet from patient (hours) (minutes) (per day)
At doorway (hours per day)

Rules

%

Preanant visitors, pregant nurses, and nersons under 18 years of
aoce may not enter the room,

Eligible visitors may visit for hours each day but must
remain away from the area delineated by the warnina tape placed
on the floor.

Housekeeping personnel and nurses must wear pocket dosimeters while
in the room, Readinas of the dosimeters must be recorded when
entering and leaving the room. Personnel must remain as far from
the patient as duties will permit.

Hold soiled Tinen until released by the Radiation Safety Officer or
his desiagnate.

The patient may not leave the room and must remain as far as practical
from the warnina tape on the floor while the sources are aonlied to
the patient. Should the patient's condition require his removal

from the room (emeragency suraery, intensive care, etc.), the Radia-
tion Safety Officer and the responsible physician must be notified
immediately.

The Radiation Safety Nfficer, his desianate, or the resnonsible
physician must perform a dismissal survey before the natient is
discharaqed.



7. The Radiation Safety Officer and the responsible physician must be
notified immediately if it is suspected that a source or a portion of
the applicator has become dislodaed from its intended location,

RSO
on duty / off duty Telephone Nos. /
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12.

HANDLING OF CADAVERS CONTAINING RADIOACTIVE MATERIAL

Procedure Following Death of a Patient

If a patient contains less than 5 millicuries of a radioactive
material and dies in the Hospital, no special precautions are
necessary. I[f the deceased patient contains more than 5 mCi,

the doctor sianing the death certificate should inform the
pathologist & the Hospital RSO of this fact and insure that

the cadaver is taaged if there is an autopsy. (See 11.04,

11.05) If no autopsy is performed and the patient contains more
than 30 mCi, the doctor sianing the death certificate should notify
the RSO {ext. 7562) who will notify the funeral director of the
radioisotope content, and the precautions reauired, i any.

Autopsy Procedures

A. When a cadaver suspected to contain more than 5 mCi of radioactive
material is to autopsied, the RSO should be notified. The amount
of activity remaining in the body should be estimated by reference
to the time elapsed since the administration of the isotope and its
biological fate. If the remainina amount is less than 5 mCi, no
special precautions are necessary other than the usual wearina of
aloves, except in cases of I-131 therapy, where the handlina of the
thyroid qiand should be minimized.

B. Where the residual activity exceeds 5 mCi the following pre-
cautions should he followed:

1. Survey the body before it is opben if necessary to establish
maximum working times.

2. Drain carefully all body fluids and save for assay. In cases
of 1-131 therapy, the blood and urine will be radin-assayed.

3. After the body is opened, a second survey should be made
to estimate levels of betaray dose, particularly in the
pleural or peritoneal cavity followina treatment with Gold-192,

4. Where intense beta-ray fields exist (e.n, from Gold-198) the
use of double aloves will sianificantly reduce the hand dose.
The working time inside the body will usially be limited by the
acceptable exposure of the hands. The use of aoaales or
qlasses is desirable,

5. In cases of [-131, the thyroid aland will produce a anamma-ray
exposure of about 0.5 r/min near its surface for each 10 mCi
in it, and consequently should not be touched by the hand
directly. [Its removal may be accomplished usinaq lona in-
struments.

C. Highly radioactive fluids should be stored behind a shield and

handled carefully to minimize exposure until they have decayed
to neliaible levels when they can be disposed via the sewage
system.
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A1l instruments and clothina involved in the autopsy should be
monitored after the procedure and stored or decontaminated before
return to general use or to the laundry. The autopsy room should
also be surveyed and decontaminated if necessary.
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1%, CARE OF ANIMALS CONTAINING RADINACTIVF MATERIAL

13.0 Injections of radioactive materials in animals shall be carried
out in stainless steel, plastic or enamel trays havina absorbent
materials in the bottom. Rubber or nlastic qloves shall be worn
by the worker,

13.0? A1l canes housina animals injected with radioactive material shall
be clearly marked as follows:

a. Name of the radioisotope

b. Amount of radioactive material iniected per animal
c¢. Date of injection

d. Principal investigator's name & phone number

e. "Caution Radioactive Material" tape must be affixed to the
caqe

13.03 Animals containina radioactive material must be kent in canes apart
from other animals.

13.04 A1l animals excreta which contain radioactivity shall be collected
and disposed of, if necessary after storaqe as determined by the
RSO, There are not restrictions for disposal throuaht the sewaae
system if the excreta are in a suitable form - i,e., not mixed with
saw-dust or wood shavings and if radioactivity levels are within
allowable limits. If the excreta show no sianificant activity
above background when monitored by a survey meter appropriate
to the radioisotope involved, it may be discarded with normal
trash in a suitable container. In all other cases, the excreta
shall be labeled with the name of the isotope and the estimated
amount of the activity, stored prior tn disposal. For information;
concernina disposal contact Radiation Safety Officer, Extension 7562,

13.05 The carcasses or dissected parts of injected animals shall be
wrapped in absorbent materials and placed in a watertinht container
so as to prev-nt dripning durina transportation from one area to another,

13.06 Adequate ventilation and air cleaning must be nrovided in instances
where animals are stored after an iniection of radioactive materials
J that may be volatilized and disnersed in the room.
13.07 Animals placed in a refrigerator prior to disposal must be labelled
% as to isotope, quantity, and date of assay or estimate.

13.08 A1l disposal should be according to Section 14 of this manual.
Nuestions reaarding disposal are tn be referred to the RSO,
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14, RADINACTIVE MASTF DISPNSAL

14.01 The disposal of all radioactive waste must be accomnlished in
accordance with applicable reaulations (Ref; Part 20,391 to
20.305 nf the U.S. Nuclear Reaulatory Cammission). The
followinn sections of this manuai nrovide neneral nuidance and
requirements for waste disposal methods:

14.02 Disposal n” Srlid Radioactive Waste:

The disposal of all solid Radinactive waste must be accomnlished
throuah delivery to the Nuclear Medicine Divisinn. Arrancements
for the receint of wastes must be made in advance with the NN,
The followina packaae requirement must be met:

1. Packane size must not exceed 22x22x3N
2. A1l material must be in waterpronf containers.

3. A1l needles or sharn ednes must he contained or nrotected
to prevent punctures.

4. The inner leak prnof container must be surrounded with
sufficient absorbing material so that any liquids which
miaht be released will be absorbed. These nackanes should
not include any sianificant liauid volumes. Absolutelv no
qaseous waste shall be included.

5. Exposure rates on the surfaces of the container are tn be
measured and recorded .

6. The packace must have a Tabel bearina the Radiation Caution Sym-
bol and the words, "Caution, Radinactive Material"™ or "Danner,
Radinactive Material” also on the label must be a notation
nf the type of radinactive materials and estimate of their
quantities,

14.03 Incineration:

Absolutely no incineration of radioactive materials is nermitted
excent by written authority from the U.<. Nuclear Reaulatorv
Commission.

14,04 Disposal of Liquid Waste (See 14.05 €or Human “astes)
There are two methods available for the liquid wastes.

A. Disposal to Sanitary Sewer
| Disposal to the sanitary sewer is permitted nrovided that:

1. The liquid is soluble or readily dispersible in water,

2. The total activity released durinn one day at one anoraved
disposal sink does not exceed 100 microcuries.
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14.05

14,06

3. The sink used for such disposal has been annroved for this
use by the RSO and that it has been nosted with sians
bearina instructions for waste disnnsal. Instructions
for keeping records of all disposals and the lncatinn and
telenhone number of the RSO should be nosted,

4, All materials disposed in the sink are well diluted with tan
water,

5. See Section 14.06 for required records.

6. Permission to exceed the 100 microcuries per day must be
obtained from the RSO nrior tn release.

R, Deliveryof Liquids to Nuclear Medicine Division

Liquids may be delivered to NMD fnr dispnsal provided that:

1. Arrangements for receint of the material has been made
in advance with the NMD,

2. A1l liquids must be delivered in waternroof, sealed
containers surrounded with sufficient material to absorb
twice the enclosed liquid volume.

3. Containers must be adequatrly shielded,

4, Containers must have a label bearinn the words "Caution,
Radioactive Materials". Also on the label must be a nota-
tion of the tyne of radinactive materials and an estimate nf
their quantities.

Human Waste:
A. Urine and Stool

Specific instructions for the disnosal of urine or stonl from a

patient who has received a theraveutic dose of radioisotones are

aiven in the section of this manual dealina with nursina pro-
cedures. In all other cases urine & stool should be disposed of
in the normal manner unless the RSO directs otherwise.

BR. Sputum and Vomitus

See specific instructions in nursina orocedures section nf this
manual. Normally these wastes are disnosed in the usual manner.

Records of Waste Disposal:

The U.S. Nuclear Reaulatory Commission requires that records be kent
of all radioisotopes which are disposed. The infarmation listed below
must appear on these records.

1. The specific isotope discarded.

2. The chemical form of each isotone.
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3. The tota! activity of each chemical form of each isotope,

The activity is to be recorded in units of microcuries.

NOTE: Units such as counts per minute or mr/hr are acceptable,
A, The method of disnosal must be specified,

5. The date of the disposal.

6. The name of the person performina the disnosal.

7. The record will be kept by RSO,
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15.0

15,02

15.03

15.04

15. INVESTIGATIONAL LEVELS NF TNDIVIDUAL NCCUPATINNAL

EXTFRNAL RADTATINN FXPNSURF

Nccupational exposure to ionizina radiation is that exposure incurred
as a result of an individual's employment or duties, Occupational
exposure shall not be deemed to include the exposure of an individual
to sources of ionizina radiation for the nurnose of medical diaonnsis
or therapy of that individual.

No user shall possess, use, or transfer a radiation source in such a
manner as to cause any individual in a Radiation Controlled Area to
receive a dose in excess of the limits specified as in the “nllowina
sections.

No individual under eiaohteen (18) vears of ace shall be occunationally
exposed to ionizina radiation.

Establishment of Investinaticnal Levels In Order to Monitor Individual
Occupational External Radiation Exposures

This institution (D.C.G.H.) hereby established Investinational Levels
for occupational external radiation exnosure which, when exceeded,
will initiate review or investinate by the Radiation Safety Committee
and/or the Radiation Safety Officer. The Investinational Levels that
we have adopted are listed in Table 1 below. These levels apnly to
the exposure of individual workers,

INVESTIGATION LFVELS
(mrems per calendar quarter)

LEVEL 1 LEVFL 11

1. Vhole body; 125 375
head & trunk;
active blood forming
oraans; lens of eyes;

or qonads

2. Hands & forearms: feet 1875 5625
& ankles

3. Skin of whole body* 750 2250

*Not normally apnlicable tn nuclear medicine onerations excent those
using sianificant quantities of beta-emittina isotopes.

a. DNuarterly exposure of individuals tn less than Investinatinnal
Level 1.

Excent when deemec anpropriate by the RSO, no €urther action will
be taken in those cases where an individual's exnosure is less
than Table 0-1 values for the Investinational Level I,

b. Personnel exposures equal to or areater than Investimational
level T, but Tess than Investinational Level 1T,
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The RSO will review the exnosure of each individual whose auarterly
exposures equal or exceed Infestinational Level I and will renort
the results of the reviews at the first RSC meetina followina

the quarter when the exposure was recorded., If the exposure

does not equal or exceed Investinational Level II, no action
related specifically to the exvosure is required unless deemed
appropriate by the Committee. The Committee will, however,
consider 2ach such exposure in comparison with those of others
performing similar tasks as in index of ALARA oronram quality

and will record the review in the Committee minutes,

Exposure equal to or greater than Investinational Level II.

The RSO will investinate in a timely manner the cause (s) of
all personnel exposures equalinn or exceedinn Investinational
Level Il and, if warranted, will take action, A renort of

the investination, actions taken, if anyv, and a conv of the
individual's Form NRC-5 or its equivalent will be nresented to
the RSC at the first RSC meetina followina completion of the
investiaation. The details of these renorts will be recorded
in the RSC minutes. Committee minutes will be sent to the
manaqgement of this institution for review., The minutes, con-
taininn details of the investication will be made available to
NRC inspectors for review at the time of the next insnection.

Reestablishment of an individual occunational worker's Investi-
gational Level Il to a lTevel above that listed in Table 0-1,

In cases where a worker's or a arnun of workers' exposure need
to exceed Investinational Level I1, a new, hiaher Investinatinnal
Level Il may be established on the basis that it is consistent
with good ALARA practices for that individual or aroun, Justi-
fication for a new Investigqational Level I! will be dncumented,

The RSC will review the justification for, and will annrove,
all revisions of Investinational Level II. In such cases, when
the exposure equals or exceeds the newly established Investi-
aational Level II, those actions listed in naraaranh 6.c above
will be followed.
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APPENDIX

GLOSSARY

]l

By-Product Material (U.S., NRC) (Radioactive Isotone)

Any radioactive material (except snecial nuclear material)
yielded in or made radioactive bv exposure to the radiation
incident to the process of producina or utilizina special
nuclear material,

Contamination (Radioactive)

a. A condition in which an undesirable radioactive substance is
mixed with a desired substance.

b. A conditien i which radioactive material has snread to nlaces
where it may harm persons, spoil exneriments, or make nroducts
or equipment unsuitable or unsafe for some snecific use.

Controlled Areas (Radiation Areas)

A defined area ir which the occupational exnosure of nersnnnel

to radiation or to radioaci ive material is under the sunervision
of an individual in charae of radiation protection. (This imnlies
that a controlled area is une that requires control o€ access,
occupancy, and workina conditions for radiation protection
purposes ).

Decay (Radioactive)

The spontaneous transformation with a measurable 1i‘etime of a
nuclide into one or more different nuclides. The process in-
volves the emission from the nucleus of aloha particles, electrons,
positrons, aamma rays, or the nuclear canture or ejection ot
orbital electrons, or fission. A synonym for radioactive disinte-
aration.

Exposure

The exposure of X or gamma radiation at a certain nlace is a
measure of the radiation that is based upon its ability to nro-
duce ionization in air. The unit of exposure is the roentaen,
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