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DEPARTMENT OF THE ARMY

FITZSIMONS ARMY MEDICAL CENTER
AURORA COLORADO BOO4S 50O

May 10, 1089

QgL 10
ATTENTON OF

Radiation Protection Office

THRU: Commander 17m 8s
U.5. Army Health Bervices Command O
ATTN: HSPA-P
Fort Sam Houston, Texas 78234-6000

OQffice of the Surgeon General
ATTN: DASG-PSP-E
8111 Leesburg Pike
Falls Church, VA 22041-3248

FOR: US Nuclear Regulatory Commission Region IV
Division of Radiation Safety and Safeguards
Fuclear Materiale Licensing Section
611 RBysn Plaza Drive, Suite 1000
Arlington, Texas 786011

Gentlemen:

Reference NRC BML ¥No: 08-00040-13 {
NRC BML No: 08-00046-15 (Teletherapy)

Attached (Encl la & 1b) are the NRC 313M, Supplement A for
Eugene V. Potter and Jamew A. Woods. Effective 1 June they will
be the RPO and Assistant RPO for both NRC licenses. Dann Ward
ha® been replaced as the medical therapy physicist by
Earry N. Tyler (Encl leo).

Enclosure 2 is a copy of the recently approved FAMC
Reg 40-004, Radiation Protection, which governs the use of
radiation sources at FAMC., This regulation supersedes the
Radisation Protection regulation forwarded on 18 Aug 86.

S8incerely,

Ronald R. Bresell

Captain, U.8. Army
Radiation Protection Officer

Enclosures [ 7/




NRC FoRm 313M SUPPLEMENT A U.S NUCLEAR REGULATORY COMMISSION

o TRAINING AND EXPERIENCE
AUTHORIZED USER OR RADIATION SAFETY OFFICER
1. NAME OF AUTHORIZED USER OR RADIATION SAFETY OFFICER 2 STATE ORTERRITORY IN

WHICH LICENSED TO

Harry N. TYLER, Jr. PRACTICE MEDICINE

3 CERTIFICATION
SPECIALTY BOARD CAT!.OORY MONTH AND Y‘E:AR CERTIFIED
A
(American Board of Radiology Therapeutic & Diagnostic Sept 88
Radiology

4. TRAINING RECEIVED IN BASIC RADIOISOTOPE HANDLING TECHNIQUES
TYPE AND LENGTH OF TRAINING

LECTURE/ SUPERVISED
FIELD OF TRAINING LOCATION AND DATE (S) OF TRAINING LABORATORY LABORATORY
A 8 COURSES EXPERIENCE
(Hours) (Hours)
Cc D

Univ Colorado, Health Sci. Ctr.

a. RADIATION PHYSICS AND Sept 81 - May 82 55 55
INSTRUMENTATION

Univ Colorado Health Sci. Ctr. 30 10
b. RADIATION PROTECTION Jan - May 82
. MATHEMATICS PERTAINING TO 3 3
% R8Nt AD MEASUR'EMG\;JT Univ Colorado Health Sci Ctr.
OF RADIOACTIVITY Sept 81 - May 82 5 8

Univ Colorado Health Sci Ctr

d. RADIATION BIOLOGY Jan - May 82 30 10

Univ Colorado Health Sci Ctr
.. g:g;?;:::mcsuncu June - Aug 82 10 10

5. EXPERIENCE WITH RADIATION. (Actual use of Radioisotopes or Equivalent Experience)

ISOTOPE | MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED | DURATION OF EXPERIENCE TYPE OF USE
Cs-137 60 mCi 7Y | Penrose Cancer Hospital 2% Years Clinical
Colorado Springs, Co
Ir-192 200 mCi St Anthony Hospital
Denver, Co
I-125 25 mCi Memorial Hospital
> Cheyenne, Wo

NRC FORM J313M Supplement A
(9-81)
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FAMC Regulation

*FAMC Reg 40-604

DEPARTMENT OF THE ARMY
FITZSIMONS ARMY MEDICAL CENTER
AURORA, COLORADO 80045-5000

1 October 1988

No. 40-604
Medical Services
Radiation Protection
Chapter Page No.
1 Administration 1-1
2 Role of FAMC Radiation Protectiocn Officer 2-1
3 Authorization to use Radiocactive Material 3-1
4 Responsibilities of Personnel who use Radiosactive
Material 4-1
SECTION I. Responsibilities of Principal Users 4~]
SECTION II. Minimum Rules of Laboratory Safety
for Radiation Workers 4-2
5 Control Measures and Protection Standards for
Radiation Exposure =]l -
'3 Personnel Monitoring 6-1
7 Medical Surveillance of Radiation Workers 7-1
2] Pregnancy Surveillance Program 8-1
SECTION I. Appendix A to Regulatory Guide 8.13 8-2
SECTION II. Appendix B to Regulatory Guide 8.13 B-6
SECTION III. Statement 8-10
] Training and Experience of Users of Radioisotopes
and X-ray Workers 9-1
10 Receipt, Transfer, and Shipment of Radiocactive
Material 10-1

*This regulation superseces FAMC Reg 40-604, 1 August 1986.
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CHAPTER 1
ADMINISTRATION

1-1. Purpose. a. Implement the applicable laws, regulations,
conditions and restrictions under which radicactive materials and
x~-ray producing devices are used within Fitzsimons Army MNedical

Center (FAMC).

b. Promulgate the rules, direction and guidance of the
Radiation Protection Committee (RPC) in the proper and safe
handling of radiocactive material and equipment whkich produce

fonizging rediation.

¢. Contrel the production, procurement, receipt, storage,
use, repair, transfer, and disposal of radioactive material and
equipment which produce ionising rediation.

d. Prescribe the radiation protection program for FAMC.

1-2. Scope. These regulatione apply to all activities and
organizsations using radioactive material snd/or equipment which
produce ionizing radiation at VANC.

1-3. BReferences. Required and related publications are listed
at Appendix A.

1-4. Definitions. As used in this regulation, the following
definitione apply. ea. The word "shall” infers a standard,

condition, or procedure which must be met if one is to be in

compliance with punitive Federal regulations.

b. The words "should” and "may” infer a standard,
condition, or procedure from which one may deviate for good and
sufficient reason without violating a punitive regulation.
Decisions to deviate from accepted procedures of this regulation

warrant careful consideration by the principal user or other
responsible individual in a supervisory capacity.

““e¢. The word "he" when used ip this publication represents
both the masculine and feminine genders, unless otherwise
specifically stated.

d. The terme "Radiation Protection” and "Health Physicas”
ace synonymous and are used interchangeably throughout.

e. The term "dosimeter” means any personal device used to
messure an individusl's exposure te radiation. The following
devices are all dosimeters: TLD badge, Film badge, TLD Ring,
pocket dosimeter. See Chapter 6 for more information.
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1-5. Responsibilities. &a. The Commander, FAMC, is responsible
for the provisions of this regulation.

b. The Radistion Protection Officer (RPO), FPANC, is the
priocipal staff officer responsible for the implementation of
this regulation. Temporary minor exceptions to specific
provisions of thie regulation may be grented on ap iadividual
basis by the RPO providing such exceptions do not jJeopardisze
individual safety, viclate Pederal law, the conditioms of the
US Nuclear Regulatory Commission (USNRC) license, or the
provisions of the DA suthoriszation to use radiocactive materials.
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CHAPTER 2
ROLE OF FAMC RADIATION PROTECTION
2-1. Purpose. 7%To delineate the responsibilities of the RPO.

2-2. Responsibilities of the Radistion Protection Nfficer. The
fupctior and responsibilities of Radiatiom Protection may ' -
found in FAMC Reg 10-1, Organizstion and Function MNanual, ..d

TH MED 6525. The RPO: a. Actes &s radiation safety advisor to

the Commander.

b. Directs all radiation safety activitiea at FAMC.

¢. Serves as principal FAMC staff officer for control of
radiosctive material and machine sources of ionizing radiation.

d. Acts as executive agent for the USNRC licenses and the
DA suthorization for the possession, storage and use of
radioactive material at FANC.

e. Provides radiation safety advice and essistance to
activities using radiocactive material or maciine produced

ionizing rediestion.

f. Conducts and adwinisters radiation safety education and
training programs.

g. Performs support services, including:
(1) Radistion protection surveys (Chapter 15).

(2) Administration of the personal dosimetry and bicassay
programe (Chepters 6 and 7).

(3) Meintein inventories of radicactive material and
machines which prodnce x-ray radiation.

(4) Ensure compliance with conditions specified inm
the USNRC licenses and the DA suthorization.

(8) Render required adeministrative rasports.

(8) Keep necessary and required records to ensure
complisance with Federal law and DA regulations.

(7) BSupervise incoming shipments of radiocactive material
to avoid contamination of the userse’ facilities and to ensure
complisnce with Federal packaging, labeling, and shipping
requiremsents.
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(8) Insure radiocoactive material shipped from FAMC is in
compliance with Federal regulations.

(9) Calibrate portable survey instrusments used at FANMC and
provide replacewment instrusents for all users.

k. Develops snd tailors individusl users’ radistion
protection progrems to epsure that adequate radiatiorn protection

standardes will be met.

i. Assiste radiatior workers is asvoiding unwarranted
exposure to radiation through close and continuous support.
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CHAPTER 3
AUTHORIZATION TO USE RADIOACTIVE MATERIAL

3-1. Purpose. 7To describe the sdministrative policies and
procedares relating to the use of radicactive material.

3-2. Genperal. Fitzsimons Arsy Medical Center has been issued a
Broadscope USNRC license and DA suthoriszatiom to permit the
receipt, possession, storage, use, transfer, and disposal of
radiosctive material. The possession and use of radioactive
paterinls by individuals within FAMC is permitted only when
specifically authorized by the RPC.

3-3. BExplenation of Terms. a. US WNRC licemse. A license
issued to FAMC which permits the receipt, possession, storage,
gtilization, trensfer, and disposal of certain radiocactive
material subject to specific conditions.

b. DA authorization. Apn authorizetion issued to FAMC which
permite the receipt, possession, storage, utilization, transfer,
and disposel of neturally occurring and accelerator produced
radioective materiales not controlled by the NEC.

¢. BRadioisotope suthorization. Ap asuthorization issued by
the EPC to an individual to receive, possess, store, use, and
trapsfer redicactive material. FAMC radicisotope authorizatione
are subject to the conditions of the USNRC license, DA
regulations, and this regulation.

d. Human uvse of radicactive materials refers to the
internal or external adasinistration of radiocactive materials to

husman beinge.

e. HNonhumen use of radioactive materials refers to those
applications in which radioactive material is not applied to
humar beinges. Invitro studies of human tissues are included in
this category providing none of the product material is to be
administered to humens.

f. A radioactive drug means any substance, defined as »
drug in section 201(g)(1) of the Federal FYood, Drug, end Cosmetic
Act, which exhibits spontaneocus disintegration of unstable nuclei
with the emission of nuclesr particles or photons and includes
any nonradioactive resgent kit or npuclide generator which ie
intended to be used in the preparation of any such substance, but
does not include druge such eas carbon-contaiming compounds or
potassium-containing salts which containm trace quantities of
paturally occurring radionuclides.
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€. Principal user is an individual who, by virtue of his
training and experience with radioactive material, has been
authorized by the EPC to possess and use radioactive material for
a given purpose. A Principal User bears the responsibility for
the safe handling of the waterial and for proper precautionary
seasures to protect himself and others from unwarranted exposure
to radiation. He may dictate such rules, procedures, or other
restrictions as he deems pnecessary to effect the proper handling
of the radicactive material and is responsible to the RPC.

h. Co-worker is an individual who possesses adequate training
and experience with comparable radioactive material or equipment
to qualify him as & Principal User; however, he is listed as a
co-worker ip support of Department/Service sdministrative
policies. In the absence of the Principal User, a Co-Worker may
assume the responsibilities of Principal User.

i. Treaince is ap individual who does not possess adequate
training eand experience to be authorized as a Principal User.
He is assigned to this category so that he may obtain the
necessary experience under the direct supervision of the
Principal User or Co-Workers. It is the aim of the Trainee to
obtain suitable training and experience to become qualified as a

Principal User or Co-Worker.

J. Technician is an individuasl who, under the supervision of
the Principal User or Co-Worker, performs certain routine duties
invelving the use of radioactive material. He does not possess
suitable training and experience to be classified as & Principsal
User or Co-Worker, and is ot undergoing such training as would
qualify him to attain that status. Technicians must be trained
in the safe handling of redicsctive materials, contamination
control, and precautionary measures which may be takem to protect
themselves and others from unwarranted exposure to radiation.

k. Heslth Phyeics is a profession devoted to the protection
of man and his environment from uowarranted radiatiom exposure.

3-4. Procedures for initialliing BPC authorization to use
radioactive materisls. a. The Principal User prepares one copy
of the Request for Authoriszation to Use Radicactive Material
(FAMC Form 4712). Instructions are inc’uded in the form, but
assistance will be furnished by the RPO upon request.

b. If the contemplated use is a non-routine humenr use
(Appendix B, TB MED 525) or the contemplated dosage range exceeds
the recommended dosage renge (Appendix C, TB MED 525), the
Principal User must submit a protocel for ponroutine medical use
of radioactive material (see pare 3-7). Patient dose
calculations and literature reprints should accompany such a

protocol.
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¢c. If the contemplated use involves the use of human
volunteers, the provisions of AR 70-25 (Use of Volunteers as
Subject of Research) and TB MED 525 (Licensing and Control of
Radicactive Materieals for Medical Purposes) apply. It is the
responsibility of the Prinmcipal User tc obtainm the required
approval, through Command channels, from the O0ffice of The
Surgeon Gemeral. A copy of this approval will be forwarded with
the requeat. If the approval has not been obtainmed, a copy of
the request for approval will be submitted.

d. Health Physice personnel will conduct an initial survey
of the contemplated lsboratory facility to evaluate potential
occupational radiation hazards.

e. Al]l documentetion will be forwarded to the RI'O who will
verify the presence of all documents, asttach additional documentes
an needed, and ensure that procedures, radioiscotopes, and
activities requested are allowed by the USNRC license or DA
esuthorisation issued to FAMC. If sdditional operating restraints
are required to ensure personnel safety, they will be developed,
discussed with the requester, and appropriate changes made te the

request.

f. Copies of documentation will then be distributed to
pembers of the BRPC for review prior to the committee meeting.
Queastions or comments concerning the request may be resclved
prior to the meeting by discussing them with the requester or the
RPO, us esppropriste. During the committee meeting the procedure
requested and qualifications of the ipvestigators will be
evaluated to ensure adequate training and experience in the safe
bandling of radioisotopes. For humen use involving vonroutine
medical uses of radioisotopes, the pretocol will be evaluated
from » professional standpoint to determine the medical
acceptability of the procedure.

g. Following approval, the sutborization will be recorded, a
number aseigned, and distribution effected.

3-5. Amendment of authorizations. If st any time the principal
user desires to deviate from his documented procedure, the
radioisotope, or the specified investigation, he shall request an
amendment to his authorization by submitting FAMC Form 4712,
describing the proposed changes to his radioisotope
euthorisation. Amendments will be formally reviewed by the RPC.

3-6. Review and renewal of suthorizatioms. Current
authoriseations will be reviewed st least annually and at other
times s» deemed appropriate by the RPO. After review,
sathorizsations are either renewed, discontimued, or revised in
accordance with current requirements. Users will submit

FAMC Ferm 4712 for snpual review and list procedural or personnel
changes.
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3-7. Nomroutine medical uses of radioactive material.
Experimental and monroutine medical uses of byproduct materials
include wll human uses not specified in Appendix B snd €,

TE KED 5256. Priocipal Users, Co-Workers, and other,
pon-authorized personnel, desiring to obtaim nonproutine medical
use approvel must coordinmate the protocol with both the RPO and
the Department of Clinical Investigations (BCI). The latter
department has a deteiled procedere whichk must be followed to
obtain approval by FANC and Health Services Command.
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CHAPYER 4
RESPORSIBILITIES OF PERSONNEL WHO USE RAVIOACTIVE MATERIALS
Section I. RESPONSIBILITIES OF PRINCIPAL USERS

4-1. Purpose. To delineate the responsibilities of Prinmcipal
Users (end co-workers) of radioactive material.

4-2. Explanation of terms. a. Principal User. BSee definition,
para 3f, chap 3.

b. Co-Worker. B8ee definitiorn, para 3g, chap 3.
¢. TYrainee. 8See definition, para 3h, chap 3.
d. Technicien. BSee definition, para 341, chap 3.

4-3. Responsibilities. a. Become thoroughly familiar with the
contents of this regulation prior to the use of radiosctive

materials.

b. Obtain acd use radioactive materiale only as suthoriszed
by this regulation.

¢. Teke adequate precautionary measures to protect bhimself
and others from unwarranted exposure to radiation.

d. Seek advice and sssistance from the RPO whenm in doubt
concerning the safety of an operation.

e. Prescribe rules, procedures, or protocoles for the use of
radicective materials under his control to insure proper end safe
use. These will be made availsble to any radistion worker ip
that sres and will be furnished for review and comment to the

Health Physics Office.

f. lesure that all personnel working under his sathorization
or in his earea of responsibility are femiliar with the spucific
practices to be followed in the interest of radiological safety.
Heslth Physice will assisi ip providing imetruction in radiation

safety upon request.

g. Preclude the nisuse of radioisotopes and radiation
producing devices by personnel who might endanger themselves or
others by their conduct.

k. Ipsure that all rules, procedures, and practices of
radiclogical safety are rigorously followed in the work area.
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i. BSeek the assistance of the appropriate supervisors if
assistence in obtaining cooperation and compliance ies needed.
Although Health Physics is svailable to provide necessary
technical advice on matters of radiological safety, enforcement
of regulations and rules is basically the responsibility of the
imsediate supervisor. All disputes should be resolved at the
lowest possible level.

J. The Principal Uger will promptly report to the RPO all
known or suspected overexposures to radiatioa. The overexposed
individusl will cooperate in sny and all attempts to eveluate his
radiation exposurse,.

k. Mainptain & current invenmtory of the gquantity of
radioactive materisl on hand to be resdily evailable to the EPO
upor request. The inventory will include the radiomuclide(s),
sctivity, and the assay or "decayed to" date of thet activity.

1. Provide information and assistance to Health Physics
personnel as necessary for the completion of rediation protection
surveys. Where recommended by NRC Reg Guide 8.23, the Principal
User is responsible for ipsuring that daily radiation surveys of
his asctivity are performed.

s. Bemain directly responsible to the RPC for violetions of
this regulationm by personmel working under his asuthoriszation.
Yhe RPO will report all cases of this nature to the RPC whenever
sppropriate corrective actions are not initiated by the Principsl
User or when violatioms are repeated or flagrent.

n. Additiomal specific responsibilities are described im:
(1) Chapter 5, para 3 (8) Chapter 13, para 2b, 2c¢
(2) Chapter B, para 1 (8) Chapter 15, paras 2b
(3) Chapter 10, para 4b (7) Chapter 19, para 2b
(4) Chapter 11, para lc (8) Chapter 21, para 3

Section II. MINIKUM RULES OF LABORATORY SAFETY FOR RADIATION
WORKERS

4-4. Purpose. Yo delineate the responsibilities of all
personnel who handle radiosctive materiale.

4-5. Responsibilities. a. No eating, drinking, smoking,
or applying cosmetics in any area where radicisotopes are stored

or used.

b. Do mot bripg feed or drinmk into areas where radioisotopes
are used or stored, even if it is to be eaten elsewhere.
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¢. Do pot store food (lumch bags, soft dripks, etc.) im
cabinets, refrigerators, etc., which are used or have been used

to store radioactive materiasl.

d. Do mot use lsboratory glassware or equipment for the
preparation or consumption of food or drink.

—"“‘*;;70. Wear protective gloves, sproms, laboratory coats, otc..\t>
whenever there is & possibility of self contamination. /

f. Protect sll bresks in the skinm with waterproof material
(e.g., rubber gloves) when handling redicactive materialas.

-,

\

g Wesh hands thoroughly with mild soap and water after

h-ndii-( any readioisotope; -:-itor_!gnj._.ixh_._.nix.hlg_ﬂggggggy
. -~

before doing any other wor enover leavin
for meals, coffee bhreaks. =Ec.. and especially before eating,

drinking, smoking or applying cosmetics.

b. Never wash bands with solvents; use mild soap and
water.

i. EKliminate sl]l sharp objects (e.g., broken glassware) from
areas where radicactive materiels are used.

j. Wear dosimeter (if issued) at all timee when working with
radietion. Do not wear dosimeter off duty.

k. When leaving the work area for the day, at lunch, for
breake, or for medical or dental appointments, leave the
dosimeter ir an approved storege aree where it will mot be
exposed to radiation. Do not tske your dosimeter home.

1. Do mot tamper with the dosimeter.

m. Mark all radioleogically contaminated or potentially
contaminated contaimers and equipwent clearly with radioactive

merking tape.

n. At the conclusion of esch run of an experiment using
radioactive material: change absorbent paper, decontaminate
aress, clean up equipment, etc., to avoid any build-up of

contarinstion. N
e

o. Leb costs which were worn during the use of radioactive \>

saterisl ere not to be worn when doing other work or taken

outside the lab. Contamination on the coat may be apread,

sbsorbed, or ingested if care is not taken.

r/v

p. MNever pipette by mouth, no. even water. Bad bhabite, once
formed, sre not eagily broken.
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q. Report all known or suspectad exposures, contamination,
spille, inhslations, ingestions, absorptions, or injections of
radioactive materisle IMMEDIATELY to Health Physice, and to your
immediate supervisor. No punitive actiom will be taken agaipst
individusls who are accidentslly exposed to radiation, for the
accident, or for prompt reporting.

r. Dispose of radicactive waste only im the approved
receptacles. Do wot wmix radiocective and monradiosctive waste.

#. If a radioactive waste sink is s ailable, follow the
posted instructions for use. Be sure to complete the logbook

entry.

t. Heep radicactive xateriz]l work areas free from annecessary
materiale sad eguipment.

u. Where practical, use sbsorbent paper to limit the spread
of contamination.

v. Do not handle telephone, reports, oetc., with contaminated
hands or while using protective gloves.

w. EKeep fingernails short end clesn.

x. Persormel working with redicactive materiesls will report
IMMEDIAYELY to the appropriate superior and to the RPO asy cuts
or skin abresions occurring during radistion work.

y. The following procedures are to be followed in the event
of a wound incurred while working with radicactive materials:

(1) Wash the injured area at once with running water.
Time is important; ever a few seconds could make a considerable

difference.
(2) Hotify your supervisor and the RPO.

(3) Self-treatment or antiseptice should mot be employed
until the wound has been checked by & medical officer.
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CHAPTER 5
CONTROL MEASURES AND PROTECTION STANDARDS FOR RADIATION EXIOSURE

§-1. References. a. Title 10, Code of Federal Regulations,
Part 20, U.S. Nuclear Regulatory Commission Rules and
Regulations.

b. AR 40-14, Control and Recording Procedures for
Occupetional Exposure to lonizing Radiastion.

c. NUREG 0267, Principles and Practices for Keeping
Occupational Radiation Exposures at Medical Institutions as Low

as Reasonably Achievable.

5-2. Applicability. The definitions and limitations stated in
this chapter are peacetime standards for occupational exposure of
personnel to ionizing radiation. Occupational exposure to
ionizing radiation is that exposure incurred as a result of an
individual’s employment or duty. No portiom of this chapter
shsll be interpreted as limiting the intentional exposure of an
individual to radiation for the purpose of medical diagnosis

or medical therapy.

5-3. Definitions and requirements for controlled saress. a. A
controlled area is a defined area in which the occupational
exposure of personnel to radiation is under the supervision of
the RPC or a Principal User/Co-¥Yorker.

b. Restricted Area.

(1) Definition: Any area designated by the RPO to which
access will be limited and in which precautionary measures are
taken for the purpose of protecting individuals from exposure to
ionizing radiation or radioactive materials.

(2) Requirement: A restricted area will be under the
supervision of an individual authorized by the RPC to use 3ources

of radiation in that area.

¢. HRadiation Arean.

(1) Definition: Any area accessible to personnel in which
there existes radiation at such levels that & major portion of the
body could receive in any one hour a dose equivalent in excess of
2 millirem, or in any five consecutive days a dose equivalent in

excess of 100 millirem.
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(2; Requirement: Each radistion area shall be
conspicuously posted with a sign bearing the radistion caution

symbol and the words:

CAUTION
RADIATION AREA

d. High Radiation Area.

(1) Definition: Any ares accessible te personpsl in which
there exisnte radistion at such levels that a major porties of the
body could receive in any ome hour of dose equivalent in excess

of 100 millirem.
(2) Requirements:

(a) & high radistion aree shall mot be established
without the approval of the RPO except in an emergesncy.

(b) Back high radiation ares established for more thans
30 daye shall be equiped with control devices in sccordance with
10 CFP 20.203 or 29 CFR 1919.96

(¢) BExcept ip an emergency, no individual shall enter
a high radiation area until the area haszs been wmonitored end
approval for hie entry has been given by the RPO.

(d) No individual shall enter or remain in = high
radiation arca unless personnel are imwediately availsble im the
vicinity to render asslestance.

(e) Persons entering s high radiation area will carry
a direct reading dosimeter.

(f) ERach bhigh radistioe ares shall be comspicucusly
posted with a sign bearing the radiation caution symbol and the

words:

CAUTION
HIGH RADIAYION AREA

e¢. Airborme Radicactivity Area.

(1) Definition: Any room, enclosure, or operating area
in which mirborne radioactive materianls exist in concentrations
exceeding the amcunts specified im Appendix B, Table 1, Colummn 1,
Title 10, Code of Feders)] Regulationms, Part 20, or any room,
enclosure, or operating sres in whick airborme radioactive
material exists in concentreations which, averaged over the number
of hours i® any week during which individuale are in the area,
exceeds 25 percent of the amounte specified ir the esbove
referenced Code of Federal Regulatioas.

o
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(2) Requirements:

(a) An airborme radiocactivity ares shall not be
established without approval of the RPO except in sn emergency.

(b) TYThe RPO shall direct the use of respiratory
protective devices, ventilation comtrol measures, and other
appropriate actions within airbornme radicactivity areas.

(¢) BRach airborne radiocactivity area shall be
conspecuounly posted with a sigen bearing the radiation caution
symbol and the words:

CAUTION
AIRBORKE RADICACYIVIYY AREA

f. Areas Where Radiosctive Materisl ie Present.

(1) BRach srea or room and principal container im which
radicactive material is stored or used shall be conspicuously
posted with a sign bearivg the radiation caution symbol and the

words:

CAUTION
RADIOACTIVE MATERIAL

(2) Samples, working solutions, laboratory standards,
check mources, etc., must be labeled, segregated, or otherwise
identified in such & menner that sll personnel in the area
recognize that radiocactive material is present in the object.
Badiosctive marking tape may be used for this purpose. The label
should include the specific nuclide, activity, and date (or time)
of that activity. Beakers, flasks, test tubes, and other
laboratory conteiners used transiently (within ose working day)
in laboratory procedures are exempt from labeling provided the
areea in which the material is used is adequately marked with

signe.
g§. Contaminated Areas.

(1) Definition: Any area, including work areas, which are
conteminated with radioactive material to levels ia exceas of
values published in Table 4, Chapter 18, Contamination Control
end Necoutamination Operations (Yable 4-3, AR 385-11).

(2) Al)l sreas designated as "Contamipsted Areas” will
always be regarded as heavily contaminated and must be surveyed
by Health Physics following use and decontaminsetion im order to
be considered free of contamimation.
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h. Special Areas of Concern.

(1) At the discretion of the RPO, dose rates may be
posted for information purposes at any poinmt.

(2) 8Specially designated sinke, approved by the RPO,
through which radicactive materisl may be discharged into the
sanitary sewer syotem shall be conspicucusly posted with the
radiation caution symbol and the words:

CAUTION
RADIOACTIVE MATERIAL DISPOSAL SINK

A log will be mainteained listing the date, isotope, end amount
(in wCi) of liquid waste dumped.

(3) All laboratory receptacles for rediosctive waste shall
be conepicuously posted with the radistion cesution sysbol and the
words:

CAUTION
RADIOACTYIVE WASTR

6-4. Rediation protection stendarde. a. Every effo~’ will be
nade to maintein radiation exposures as far below *Le radietion
protection standards (See Table 1) as is practicable. Positive
efforts will be carried out to fulfill this objective. In
determining necessity of exposure, anticipated riske will be
weighed against the benefits to be expected.

TABIE 1 - Ocoupational Bxposure Limits

Beows per Beme per
Rffective Dose Equivalent Calenxdnr Calendar
of Redistion to: Quarter = Year
WBOLE Body 1.26 6
Lene of the Eye, Thyroid —_— 15
Skin or Extremity of the Whole Body 12.80 50
Orgen Systeaas — 15
Individuals Over 18 Yeurs of Age, but Hot 1.28 3

Yet 19 Youre - Whole Body
Unborn Childresm of Adult Workers
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b. Basic radiatiom protection standards adopted for the
control of occupstional exposures to joniging radiation include:

(1) The evnual limit isthe wore limiting of -

(a) ¥The sum of the (external) deep dose equivalent to
the whole body and the (internoal) committed effective dose
equivalent being equal to 5 rems. fxpressed methematically:

He ‘va'rlc.v = B8 (rems)

where:

He 4is the deep dose equivalent (rems) for the year (Dose
equivalents to the extremities, the skin, and the lens
of the eye are noi considered in computing the whole

body dose equivalent);

wrBe,y 18 the committed effective dose equivalent for am organ
or tissue, T, from radionuclides takem into the body

during the year;

wy i® the weighting factor which is the proportion of the
risk of stochastic effects resulting from irradiastion
of tissue, T, to the total risk of stochastic effects
when the whole body is irradiated uniformly;

He,v is the committed dose equivalent for a tissue, T, over
e specified time internal; and

Zv is the sum of the committed effective dose equivalent
for all organs or tissues which receive a sigenificant
dose relative to the total dose to all organs or

tissues; or

(b) The sum of the deep dose equivalent and the
committed dose equivalent being equal to 50 rems to an orgam or
tissue other than the lems of the eye. Expressed mathematicaliy:

Ha + Be,v = 860 (rems)

(¢) If san individual is occupationally exposed at
levels exceeding both 10% of the (external) deep dose equivalent
and 30% of the (internal) ennual limit of intake (ALY) of
radioactive material, the licensee shall demonstrate compliance
with the spoual dose limit by summing the deep dose equivalent
and the committed effective dose equivalent. If the deep dose
equivalent is lese than 10% of the anpual limit, or if the
committed effective dowe equivalent is less than 30% of the
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anpual limit, the doses need not be summed. (Note--The dose
equivalents of the lens of the eye, the skin, and the extremities
are not included in the susmation, but are subject to separate

limite.)

(2) Tne dose equivalent of the lens of the eye, to the
skin, and to the extremities are subject to the following limits.

(a) The avnuel dose equivalent limit to the lens of
the eye ie 15 rems (0.15 Sv).

(b) The annual dose equivaient limit to the skin and

to each of the extremities is 50 rems (0.5 Sv). This limit
applies to the dose equivalent average over 1i0 square centimeters

in the region of highest exposure.

(3) Individuals under 18 yoars of age, declared pregnant
women, and occasioselly exposed individuals will mot be exposed
to @ whole body dose equivalent of more thanm:

(a) 2 Millires in any 1 hounr, mor
(b) 100 millirem in any 7 comsecutive days, nor
(c) 600 millirem im any 1 calender year, nor

(d) more than 10 percent of the velues in (1) and (2).

(4) Ipdividuals over 18 years of age but who have not yet
reached their 19th birthday mey be occupationally exposed to
ionizing redistion provided that they do mot exceed 1.25 res
effective dose equivelent to the whole body im any calender
quarter, nor 3 rem in the 12 comsecutive months prior to their

19th birthday.

(6) Women of reproductive capacity should be
occupationally exposed omly under conditions where the dose
equivalent to the abdomen will not exceed:

(a) 170 millirem in any cslendar quarter, nor

(b) 600 wmillirem inm any & month period.

c¢. Radietion protection standards adopted for the comtrol of
planned occcupetional exposures to ionizing radistion usder
emergency situstions include:

(1) Life Saving:

(a) The accumulated dose equivalent of radiation to
the whole body should not exceed 100 rem.

(b) The accumulated totel dose equivalent of radiation
to the hands and forearms should not exceed 300 rem.

#
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(2) Less Urgent:

(a) The sccumulated dose equivalent of radiation to
the whole body should not exceed 25 rem.

(b) The sccumulated total dose equivalent of radiation
te the hands and forearms should not exceed 100 rem.

d. Exposure of any individual member of the public shall be
constrained so that the total dose from all known sources and
operations, licensed and unlicensed, except for matural
background, medical diagoosis and therapy, does not exceed
0.5 rem (5 m8v) per yeer. The total dose shall be the sum of the
(external) deep dose equivelent to the whole body and the
(internal) committed effective dose equivalent.

e. Alternste radiastion protection standards, lesas restrictive
than those prescribed in 4a above, may be used in special
circumstances when approved by the Surgeon General of the
military department concerned.

(1) Proposals for the use of alternate standarde will
contain complete justification and will describe the procedures
by which the alternste standerds will be implemented.

(2) Alternate radiation protection standards will pot be
copsidered for individuals under 19 years of age, females known
to be pregnant, occasionally exposed individualo, women of
reproductive capacity, or nonoccupational exposure to iomixing

radistion.

f. When dosimetry indicates that en individual may have
received greater than 125 millirem per calendar quarter whole
body exposure; exposure to unusual concentrations of airborne
radioactive material; or the individual believes he may have been
exposed to excessive ionizing radiation, the RPO will direct an
iovestigeation of the circumstances of the exposure. A written
report of the investigation will be prepared and mainteined by

the RPO.

g. When it is determined that an individual may bhave received
a dose of ionmixing rediation im excess of the limits steted in
para 4 above, or has been exposed to airborme comcentrations of
radiosctive material in excesa of 25 percent of the amounts
specified in Appendix B, 10 CFR 20, when sveraged over the number
of bours in eny week, & report of the findinge will be made to
the BPC. A recommendationm for cerrective actiom will be prepared
by the RPO and submitted through US Army Health Services Command,
AYTN: HSPA-P, Port Sam Houston, TX 78234, to the Surgeon Geuneral
and the USNRC in complisnce with pertinent directives.
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k. The exemption of medical exposure from consideration
relative teo permissible exposure limite of thie chapter apply
only to the patieat. All other perscnnel such as physicians and
technicians admivistering exposures are subject to the
permissible exposure limits listed ebove.

65-56. Accidental exposure to ionizing radiation. The specific
procedures aad responsibilities relating to the accidental
expogsure of persounel to knownm or suspected overexposures sre
delinected in Chapter 20. m. Internal Exposure. All persons
who are kmown or suspected to have been intermally exposed to
guantities of radicactive material in excess of the amounts
specified in Chapter 20 of this regulation shell be reported to
the RPO.

b. BExtermsl Exposure. All persons who are kvown or suspected
to have been externally exposed to radiation levels in excess of
those listed in pars 4 sbove shall be reported IMMEDIAYELY to the

RPO.

5-6. Raediation umits. Teble 2 includes & list of the currently
vsed radiction units.

TABIE 2 Curremtly Approved Radiatiom Units

Quammtity Of
Which It is
Upit & Messure Definitiom Major Use
CURIE Activity Quantity of & radicouclide in Deacribes rate at
(C1) which 3.7 x 10°° puclear trame- which e redio-
formations occur per sec. vaclide decays.
Historically, the omber of 1Ci= 3.7x10" pPS

tremsformations per asc. of a = 2.22x10°* DM
1 go sample of Be-228.

BEBCOUERRL Activity A mmit of radicactivity messure- 1 Bg = 1 DPS

(bg) mont ogqual to cne trapsformation
per second.

ROTENTGEN Exposure Quantity of X or ¥ radistiom MNeoasure of intemsity

(R) that produces iomization in air of redizstion fields.
oguel to 2.08 x 10° ion peirs Tells nothing sbout
per cubic cemtimeter of mir st the smouet of emergy
8YP. 2.58 x 10* Coulamh/kg sbeorbed or the bio—

1 e.n.u. of charge /oo logical injury thet
1l e.e.u. of charge/0.001283 g= might occur.
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CHAPTER 7

MEDICAL SURVEILLANCE OF RADIATION WORXERS

7-1. Purpose. To establish medical evaluation procedures for
radistion workers at FAMC.

7-2. General. The low exposures at FAMC and the limited
potential for exposure of radimtion workers obviated the need for
extraordivnary medical surveillance. At the exposure levels
experienced at FAMC (ususlly be low then limits set for the
general populafion), no clinical effects to radiation exposure
can be expected. Under certain circumstances (e.g., an exposure
investigation), the RPO may require medical evaluation specific
te radiation exposure.

7-3. EReszponsibilities. a. The BRPC is responsible for providing
guidsace regarding wedical evaluation procedures for radiation

workers at FAMC,

b. The RPO is responsible for monitorinmg working conditions
which could results in accidental ingestion, inkalastion,
injection, or absorptionm of redicisotopes by workers apd teking
asction to reduce such hazards.

¢c. The Preventive Medicine Officer is responsible for:

(1) Coordinating with esch radietion worker’s supervisor
the medical examipation requirements (pre-employment, medical
sarveillance, otc.). These requirements will be besed on
guidance from the RPC, the RPO, and the Office of the Surgeon
General.

(2) Evalusting the results of examinations and recording
these in the individual’'s medical record.

(3) Ordering appropriaste examinationms for possible
overexposures to ionixing or nomionixing radiation based on
recommendations from the RPC or other qualified specialistes.

7-4. Medical evaluations. a.. Initisl Exemicetion.
Pre-placement /pre-employment medical examinations are required.
For workers to radietion hazards, this examination should consist
of a review of prior occupaticnal exposure end & description of
any unusua) exposure to radiatiom resuiting from previous
occupations, accidents, or diagnostic procedures. Any
theraspeutic exposure will be liated by the dosage and the areas
treated. This information in diagnostic and therapeuntic
radiation will be recorded as & portion of the history, but will
pot be entered on DD Form 1141 (Record of Occupationval Exposure
to lonizing Radiation). The family and personal medical history
will note the presence or absence of cancer, blood dyscrasias,
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(7) Yhe results of bicasssy, whole body radicactivity
seesurements, or estimation of internal exposure to persons
registered in the personnel monitoring program shall be sent to

AIEDC quarterly.

f. Personnpel mooitoring will be discontinuved when an
individual departe or is assigned duties which, in the opinion of

the BPO, do not warrant continuation.

6-8. Investigations. The RPO will investigate 2ll excessive,
unusual, or unanticipated exposure results (i.e. exposures in
axcese of ALARA standards) and prepare a written report to the

RPC.

g
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6-4. Geperal guidelines. a. Each person, except those being
exposed to radiation for medical purposes, who occupies

a controlled area for more than one day will wear a dosimeter
badge unless specifically exempted by the ERPO.

b. Dosimeters will not be used for any purpose other than
personnel monitoring without approval of the RPO.

¢. Only those dosimeters issued from the Health Physics
Office shall be acceptable in meeting the requirements of this
paragraph for persons coming under the scope of this regulation.

d. Dosimeters shall pot be worn by personnel when
occupationally exposed at other facilities. When military or
civilian personnel are exposed to iomixzing radistion at anp
installetion outside the jurisdiction of FAMC, they shall insure
that the required exposure information is furnished to the RPO st

least quarterly.

e. Under certain circumstances other dosimeters or dosimetry
methods may be employed to supplement the beasic TLDP dosimeter.
fhe RPO will approve those individuals suthorised to substitute
another device or method for the whole body badge based upon the
occupational hazards to which they are exposed.

f. Dosimeters should be stored inm limited access, low dose
rate areas when not being worn by the individual.

g. Dosimeters shall not be worn during medical and dental
x-ray exposurei or when the individuel is to receive a
radioisotope treaiment. Clearance will be obtained from the RPO
before wearing the dosimeter after completion of a radioisotope

treatment procedure.
h. Dosimeters will pnot be worm off duty.

i. The dosimeter will not be intentionally exposed, tampered
with, or damaged.

j. Whenever a dosimeter is thought to have been lost,
damaged, accidentally exposed, etc., the BEPO will be promptly
potified. A replacement badge will be issuved immediately.

k. The whole body badge should be worn on the torso between
theneck and the waist.

1. YThe whole body badge will be worn under the lead 7>
apron and the wrist badge under the lead glove when these A

protective items are worn.

44 2558
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m. The wrist badge/TLD ring will be wornm oriented toward the
radiation source on the wrist/finger closest to that source.

n. Dosimeters will be worn only by the individual to whom
they are issued.

"V e. Collar badges will be worn on the outside of the lead

—

aprom. e ——

6-5. Administration. a. An applicant for a whole body badge
will appear in person et the Health Physice Office to complete
the required forms and receive the initisl safety briefing.

b. Persomnel on permanent monitoring service will be sub ject
to the medical surveillance program in sccordance with Chapter 7

of this regulation.

c. Rach section is responsible for exchanging their
perscnnels’ dosimeter acnthly. Health Physics will motify each

section when it it time for ihe exchange.

d. The RPO will send the dosimeters and the Photodosimetry
Reports to the Army Ionizing Rediation Dosimetry Center (AIRDC)
for menthly exposure evaluation.

e. Records of exposures will be mainteained as follows:

(1) The AIRDC mairtains permanent records of all exposure
readings and returns the Photodosimetry Report to the RPO.

(2) The RPO maintaine DD Form 1141 (Record of Occupational
Exposure to Ionizing Radiastion) for all military and civilian
persconel assigned or attached to FANC and perticipating in the
FANC personnel monitoring program.

(3) When an individual's DD Form 114]1 is maintained by the
RPC, a copy of FANC Form 1519 (DD Form 1141 Locator) will be
placed on the outside of the Health Record.

(4) When clearing Post, personnel who are occupationally
exposed to ionizing radiation will clear through the Health
Fhysice Office for proper posting of the DP 1141.

(6) Reports of sero exposure will not be furnished to
mopnitored visitors, unless requested by the visitor or the
custodian of his exposure record.

(6) The "Record of Occupational Exposure to Iomizing
Radiation”™ and records of biocassay results shall be made
available to the individual or supervisors upon request.
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CHAPTER 6

PERSONNEL MONITORING

6-1. Purpose. To describe the policies and procedures for
managing the personnel monitoring progras. Personnel monitoring
is used to: a. Quantitatively estimate the magnitude of
individual exposures to sources of ionizing radiation.

b. Detect hazardous conditions relating to ionizing radiation
exposure not found during radiation protection surveys.

6-2. Selection of participants. Personnel selected for
personnel monitoring will include: a. Individuals who may be
exposed to radiation at levels in excess of 10 percent of the
quarterly basic odcupational exposure standards (see Table 1,

Chapter 5).
b. Other individuals selected by the RPO.

6-3. Devices and methods for personnel monitoring.
a. Currently, a TLD badge is the primary dosiaeter for personnel

sonitoring in the Army. It consists of a packet of
radiosensitive thermoluscent material in a plastic holder.

b. The RPO will determine which person(s) will be issued
which type(s) of dosimeter using the guidelines in AR 40-14. The
following types of dosimeters are available.

(1) Whole body badge. Sensitive to beta, x-ray, and
gamma radistion and worn to measure the exposure received by the

whole body.

(2) Wrist badge. Same as the whole body badge except
that it is provided with a wrist band so that it can be used to
measure the dose to the wrist. Anyone who is issued an extremity
personnel dosimeter will also be issued a whole body badge.

(3) Collar badge. Same as the whole body badge except
that it is used to monitor exposure to the head and neck area.

(4) Ring badge. A single TLD chip in a ring uged to
measure exposure to the fingers of one hand.

¢. Bioassay methods are employed in certain cases to assess
the quantity of a radioisotope which may be present within
the body. Available techniques include selective organ
scanning end liquid scintillation or multi-channel analysis of

body fluids.
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TABLE 2 comt.

Quantity Of
which It is
Unjt @& Messure Definitiom Major Use
BAD Absorbed Quamtity of smy type of iomizing Describes the energy
(rad) Dase: radiation which deposits 100 that is imparted to
ergn of energy per grem of the saterial being
sbesorber material. irredisted. Puats all
typos of radiations
an s sbeorbed emergy
basis. HNot fully
dencriptive of the
bioclagical injury
that wight be caused
GRAY tbsorbed OQuamtity of smy type of iomizing 1 Gy = 100 red
(ay) Dowe radistion which deposits . Toule
of emergy per kg of sbasorber
material.
5 Dose Dose in reds x REE or A wnit (hat estab-
(rem) Equivalent Dose io reds x QF lishes equ.™alence on
The 2 expressions for deter- a biological el®act

mining dose equivalemts in rem besis (EBE). Compes~e
are uead to distinguish radio- the biological effect
biclogy experimemts snd radis- to Co-60 gaman rays.
tiom protection. The use of REBE
in calculating dose equivolence
in rem is reserved for radiatiom

’ bioclogy experiments where the spe—

' cific biological effect is stated.
The wme of QF is reserved for use
in radiation protectiom.

SIEVERY Dose A mit of dose eguivalence 1 8v = 100 rem
(8v) Egquivalent which is equal to ] Joule per kg
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thyroid disesse, history of recurrent sbortion, congenital
salformation, or any other inheritable conditions which may be

sssociated with exposure to radiation.

b. Periodic Examinations. Radiation workere should receive
periodic medical examinstions at intervale not to exceed three

years.

c. Yermination Examipations. Termination examinations will
pot ordinarily be conducted. The RPO may, after reviewing the
individueal’s DD 1141 at the time of outprocessing, request a
termination examination of the individual by the Preventive

Medicine Officer.

. d. Special Cases. If tke RPO identifies areas of particular
hazard from radicisotopes, especislly areas of potential intermsl
hazards, he will take sppropriate action to minimize the hazard
and he will direct that appropriate bicasseys or szlective organ
scans be conducted to evaluate the suspected exposurs. Reports
of these investigstionse will be provided to AIRDC.

e. Comsultation. Professional advice im the area of
radiation exposure is availsble from Chief, Radioclogy; Chief,
Nuclear Medicime; or Chief, Therapeutic Radiology Service. Any
physician engaged in the evaluetion of radistion workers may seek
the advice of any these individusls to massist in such

evaluations.

f. Reports. Abnormal medical findings discovered during
medical examinations of radiatiom workers will be immediately

reported to the RPO for appropriate action.
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CHAPTER 8
PREGNANCY SURVEILLANCE PROGRAM

8-1. Purpose. 7To describe the policies and procedures to be
followed in munaging declared pregnant radiation workers.

8-2. Procedure. Female radiation workers are subject to the
preguency surveillance program. It is the responsibility of both
the individual and her supervisor to notify the RPFO immediately
upon learning of & confirmed pregnancy.

a. The RBPO will review the worker's radiation exposure
history and her working environment to determine the advisability
of her continuing work in that area for the duratiom of ber

pregnancy.

b. The RPO will brief the pregnant employee concerning
radiation risks to the embryo-fetus and insure that she reads WRC
Reg Guide 8.13, Inmstruction Concerning Prenmatal Radiation
Exposure (see Sections I and II, thies chapter). The RPO will
consider the worker's past exposure history amd her working
environment during this briefing. The prisary objective is to
advise the worker on risks involved in working in & controlled
area. A statement (Sectiom iIII, this chapter) ackmowledging this

briefing will be conpleted by the worker.

(1) If the worker has a fear that the type of work she is
doing will be hazardous to her fetus, she may resignm (civilian
employee), or request discharge (military) because of pregnancy
(if applicable). If she would prefer to be retained in the
service but not be a radiation worker, she should request
reclassification through appropriate personnel chapnels.

(2) If the worker desires to continuwe working in a
controlled area, the briefing will also cover precautions she can
utilige to ipsure that her exposure is maintained as low as

practical.

¢c. The BPO will make specific recommendations to the
sppropriate personnel branch for & change in working envirooment
during pregnancy when it ie considered desirable from the

radiclogical health standpoint.

B8-3. Reference. HEPA-P. 9 March 1982 Letter, Subject:
Utiligsstion of Pregpnant Radiation Workere.
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SECTION I. APPENDIX A TO REGULATORY GUIDE 8.13
INSTRUCTOR'’S GUIDE

EFFECTS ON THE EMBRYO/FETUS OF EXPOSURE TO RADIATION
AND OTHER ENVIRONMENTAL HAZARDS

In order to decide whether to continue working while exposed
to ionizgng radiation during her pregnancy, a woman should
understand the potential effects on an embryo/fetus, including
those that may be produced by variocus environmental riske such as
smoking and drinking. This will allow her to compare these risks
with those produced by exposure to ionizing radiation.

Table 1 provides information on the potential effects
resulting from exposures of an embryo/fetus to radiation end
ponradiation risks. The second column gives the rate at which
the effect is produced by natural causes in terma of the number
per thousand csses. The fourth column gives the number of
additional effects per thousand cases believed to be produced by
exposure to the specified amount of the risk factor.

The following section discusses the studies from which the
information in Table 1 was derived. The results of exposure of
the embryo/fetus to the risk factors and the deperdence oun the
amount of the exposure are explained.

) 8 RADIATION RI1SKS
1.1 Childhood Cancer

Numerous studies of radiation-inducesd childbhood cancer have
been performed, bat a number of them are controversial. The
National Academy of Science (NAS) BEIR report reevaluated the
data from these studies and even reanalyzed the results. Some of
the strongest support for a casual relationship is provided by
twin date from the Oxford survey. For maternal radiation doses
of 1,000 millirems, the excess number of deaths (above those
occurring from natural ceauses) was found to be 0.6 death per
thousand children.

1.2 Mentsl Reterdation and Abnormal Smallness of the Head
Microcephaly)

Studies of Japanese children who were exposed while in the
womb to the atomic bomb radiation at Hiroshima and Nagaseki have
shown evidence of both small head size and mental retardation.
Moet of the children were exposed to radiation doses in the range
of 1 to 50 rads. The importance of the most recent study lies in
the fact that investigators were able to show that the
gestational age (age of the embroyo/fetus after conception) at
the time the children were exposed was a critical factor. The
spproximate risk of small head size as a function of gestational

(B
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age is shown in YTable 1. VFor e radiation dose of 1,000 millirems
et 4 to 7 weeks sfter conception, the excess cases of small head
eize was 5 per thousand; at B to 1] weeks, it was 9 per thousand.

In snother study, the highest risk of mental retardation
occurred during the 8 to 16 week period after comception. A
recent BEPA study hes celculated that . rcese cases of mental
retardstion per live birth lie bet.een J.5 and 4 rer thousand per

rad.
1.3 Genstic Effects

Radiation-induced gepetic effects have not been observed to
dete in bumans. The larjest scarce of material for genetic
studies involves the survivors of Hiroshisma and Nagaseki, but the
77,000 birthe that occurred amoag the survivors showed no
evidence of genetic eftects. For doses received by the pregnant
worker ip the course of employment considereed in this guide, the
dose received by the embryo/fetus spparently would have a
pegligible effect on descendants.

2. NONRADIATION RISKES

2.1 Occupstion

A recent study involving the birth records of 130,000
children in the Stete of Washington ipdicetes that the risk of
death to the unborns chilr is related to the occupation of the
wother. Workers in the aetal industry, the chemical industry,
the textile indust:y, and farms exhibited stillbirths or
spontancous sbortions at & rate of 90 per thousand sbove thatl of
workers in the comtrol group, which consisted of workers in
several other industries.

2.2 Alcobol

It bas been recognized since ancient times that alcohbol
copsumption had an effect on the unbern child. Cearthaginian law
forbade the consumption of wine on the wedding night so that »
defective child might not be conceived. Recent studies have
indicated that small amounts of alcobhol copsumption have only the
minor effect of reducing the birth weight slightly, but when
copsumption increased to 2 to 4 drinks per day, a pattern of
abnormalities cslled the fetal alcohel syndrome (FAS) begims to
appear. This syndrome consists of reduced growth im the umbornm
child, faulty braim function, and abnoraal facial fesatures.
There i & syndrome that hes the seme symptoms as full-blown FAS
that occurs in children born to mothers who have not consusmed
alcohol. This paturally occurring syndrome occurs in sbout 1 teo

2 cesue per thousand.
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SECTION II. APPENDIX B TO REQULATORY GUIDE 8.13
PREGNANT WORKER'S GUIDE

POSSIBLE HEALTH RISKS TO CHILDREN OF WOMEN WHO ARE
EXPOSED TO RADIATION DURING PREGNANCY

Puring pregnancy, you should be aware of things in your
surroundings or in your style of life that could affect your
unborn child. For those of you who work in or visit areas
designated as Hestricted Areas (where access is controlled to
protect individuals from being exposed to radiation and
radioactive materials), it is desirable that you understand the
biological risks of radiation to your unborn child.

Everyone is exposed daily to various kinds of radiation:
heat, light, ultraviolet, microwave, ionizing, and so on. For
the purposes of this guide, enly ionizing rediation (such as
x-rays, gamma rays, peutrons, and other high-speed atomic
particles) ir copsidered. Actually, everything is radioactive
and all human activities involve exposure to radiation. People
sre exposed to different amounts of natural "background” ionizing
radiation depending on where they live. Radon gas in homes is a
problem of growing concern. Background radiation comes from

three sources:

Average
Apnusal Dose
Terrestriel-radiation from soil and rocks 50 millirem
Cogmic-radiation from outer space 50 millirem
Radioactivity normally found within the
human body 25 millirem

1256 millirems

losage range (geographic and other
factors 75 to 5,000 millirem

S$Radiation doses in this document are described in two different
upits. The rad is a measure of the amount of energy absorbed in
e certain amount of material (100 ergs per gram). Equal amounts
of energy absorbed from different types of radiation may lead to
different biclogicsl effects. The rem ie a unit that reflects
the biological damage dose to the body. The millirad end
millirem refer to 1/1000 of a rad and a rem, respectively.

The first two of these sources expose the body from the
outside, and the last one exposes it from the inside. The
average person is thus exposed to a total dose of about 125
millirems per year fros natural background radiation. in

&
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addition to exposure from normal background radiation, medical
procedures may contribute to the dose people receive. The
following teble liste the average doses received by the bone
marrow (the blood-forming cells) from different medical

applications.

X-Ray . rocedure Average Doses
Normal chest examipstion 10 millirem
Normal dental examination 10 millirem
Rib cage examination 140 millirem
Gall bladder examination 170 millirem
Barium enema examination 500 millirem
Pelvic examipation 600 millirem

SVariations by a factor of 2 (above and below) are not unusual.
NRC POSITION

NRC regulations and guidance are based on the comservative
assumption that any smount of radiation, no matter how small, can
have s harmful effect on an adult, child, or unborn child. This
assumption is said te be conservative beceause there are no data
showing ill effects from small doses; the National Academy of
Scienes, recently expressed "uncertainty as to whether a dose of,
say, 1| rad would have any effect at all”™. Although it is known
that the upborn child is more sepsitive to radiation than adults,
particularly during certain stages of development, the NRC has
not established a special dose limit, for protection of the
unborn child. Such s limit could result in job discrimination
for women of child-bearing age and perhaps in the invasion of
privacy (if pregnancy tests were required) if a separate
regulatory dose limit were specified for the unbornm child.
Therefore, the NRC has taken the position that special protection

of the unborn child should be voluntery and should be based on
decisions made by workers and employers who are well informed

about the risks involved.

For the NRC position to be effective, it is important that
both the employee and the employer understand the risk to the
unborn child from radiation received as a result of the
occupational exposure of the mother. This document tries to
explain the risk as clearly as possible and to compare it with
other risks to the unborn child during pregnancy. It is hoped
this will help pregnant employees balance the risks to the unborn
child aguinset the bepnefite of employment to decide if the risk is
worth taking. This document mleo discusses methods of keeping
the dose, and therefore the risk, to the unborn child as low as

is reascnably achievable.
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RADIATION DOSE LIMITS

The NRC's present limit on the radiation dose that canp be
received on the job is 1,250 wmillirems per quarter (3 months).®
Working minors (those under 18) are limited to a dose equal to
one-tenth that of adults, 125 millirems per quarter (See 20.101

of 10 CFR Part 20).

#The limit is 3,000 millirems per quarter if the worker's
occupational dose history is known and the sverage dose does not

exceed 5,000 willirems per year.

Because of the sensitivity of the unborm child, the National
Council on Radiation Protection and Measurements (NCRP) has
recommended that the dose equivalent to the unborn child from
occupational exposure of the expectant mother be limited to 500
millirems for the entire pregnancy. The 1987 Presidential
guidance specifies an effective dose equivalent limit of 500
millirems to the unborn child if the pregnancy has been declared
by the mother; the guidance also recommends that substantial
variastions in the rate of exposure be avoided. The NRC (in
20.208 of its proposed revision of Part 20) has proposed adoption
of the above limits on dose and rate of exposure.

ADVICE FOR EMPLOYEE AND EMPLOYER

Although the risks to the unborn child are small under
pormal working conditions, it is still advisable to limit the
radiation dose froe occupatiopal exposure to no more than 500
millirems for the total pregnancy. Employee and employer should
work together to decide the best method for accomplishing this
goal. Some methods that might be used include reducing the time
spent in radiation areas, wearing some shielding over the
abdominal area, and keeping an extra distance from radiation
sources when possible. The employer or health physicist will be
able to estimate the probable dose to the unborn child during the
pormal nine-month pregnancy period and to inform the employe= of
the amount. If the predicted dose exceeds 500 millirems, “he
employee and employer should work out schedules or procedures to
limit the dose to the 500-millirem recommended limit.

It is important that the employee inform the employer of her
condition as soon as she realizes she is pregnant if the dose
to the unborn child is to be wminimized.

INTERNAL HAZARDS

This document has been directed primarily toward a
discussion of radiation doses received from sources outside the
body. Workers should also be aware that there is a risk of
radioactive materianl entering the body in workplaces where
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unsealed radioactive material is used. Nuclear medicine clinics,
laboratories, and certain manufacturers use radiocactive material
in bulk form, often as & liquid or a gas. A list of the commonly
used materials and safety precautions for each is beyond the
scope of thie document, but certain general precautions might

include the following:

1. Do not smoke, eat, drink, or apply cosmetics around
radioactive material.

2. Do not pipette solutions by mouth.

3. VUse disposable gloves while handling radiocactive
waterial when feasible.

4. Wash hands after working around radioactive material.

5. Wear lab coates or other protective clothing whenever
there is & possibility of spills.

Rewember that the employer is required to have demonstrated
that it will have safe procedures and practices before the NRC
issues it a license to use radioactive material. Workers are
urged to follow established procedures and consult the employer’'s
radiation safety officer or health physicist whenever problems or

questions arise.
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SECTION II1I

STATEMENY
1 ACENOWLEDGE BAVING READ U.S. WNRC REGULATORY 8.13 CONCERNING
POSSIBLE PRENATAL RADIATION EXPOSURE AND HAVING BEEN COUNSELED
BY THE RADIATION PROTECTION OFFICER (RPO) CONCERNING MY PAST
EXPOSURE HISTORY AND POTENTIAL FOR RXPOSURE

DURING MY PREGNANCY.

After having considered all the information presented and
havieg had the opportunity to ask questions concerning posaible
risks, I bave decided to (initial appropriate section):

e. I will resign because of my pregnancy since 1 do
pot want to be occupationally exposed to icnizing radiation

{(Civiliam)

b. I will request discharge from the Army because of
pregoancy under applicable reguletions.

e. 1 would like to be re-classified into sam NOS for
which 1T am qualified.

d. Remain ip wmy present position. The RPO has pointed
out methods whereby I can reduce my exposure to even lower
levels.

PRINTED NAME:

SIGNAYURK: DATE -
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CHAPTER 9

TRAINING AND EXPERIENCE OF RADIOISOTOPE
USERS AND X-RAY WORKERS

9-1. Purpose. To establish the standards of training required
for personnel who work with radioisotopes and x-rays at FANMC.

9-2. Generel. The training required for personnel working with
radioisotopes have been established by the NRC. The training
courses outlined below, or their equivalents, are considered
prerequisite for individusle who work im the various user
categories. RException to these requirements may be granted on an
individual basie by the RPC.

8-3. Definitione. a. Human Use- See Definition, pars 3d,
chap 3.

b. Nophuman Use- See Definition, para 3e, chap 3.
¢. Priocipal User- See Definition, para 3f, chap 3.
d. Co-Worker- See Definition, para 3g, chap 3.

e. Traipnee- See Definition, para 3h, chap 3.

f. TYechnician- See Definition, para 31, chap 3.

g§. Health Physice- See Definition, para 3j, chap 3.

9-4, Course of instruction. a. Safe Use and Handling of
Radicoisotopes. Designed for Principal Usere, Co-Workers and
Trainees who have not received equivalent training. A working
knowledge is provided of the principles and practicee of
radiation protection, the biological effects of radiastion, basic
terminology, mathematics and calculetions used in measurement of
radiosctivity, nuclear instrumentation, personnel monitoring
devices and techniques, NRC and DA reguletions governing
radiation protection, dose calculstions, shielding
determinations, and laboratory and experimental design.

b. Nuclear Pharmascy Orieptation Course. Imstruction
designed primarily for pharmacists, pharsacy techniciane, and
pharmacy students. Experience is obtained with radicisotope
uptake, dose calculations, lsboratory snd experimental design,
formulation of laboratory rules and safe working practices,
puclear imaging techniques and instrument operation,
radioimmunosssay principles and procedures.

¢. ALARA Treining. Specific training in radiation risks, eand
location and use of radioactive materials or radiation producing
devices at FANC., Classes will be presented to target groups on
ap annual basis by the RPO.

&
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9-5. Training and experience required of individuals. a. All
Principle Users, Co-Workers and Trainees working with
radioisctopes must bhave received the Safe Use and Handling of
Radioisotopes Course or its equivalent and specialized
instruction or clinical experience (if applicable) in the
specific buman use studies degired.

b. All individuals operating x-ray machines will receive
instruction as required by para 1-14, TB MED 521.

¢. Technicians working with radioisotopes shounld receive the
Safe Use and Handling of Radioisotopes Course or its equivalent,
along with specialized instruction as required by their
supervisors or the Principal Users under whose authorization they

work.

d. BResidents snd interns receive only femiliarigation
instruction in the use of radioisotopes. Although they are
exempted from the provisions of this chapter, the training
received does not qualify them for independent use of

radioisotopes.

e. All workers frequenting radiation use areas will receive
annusl ALARA training.

9-6. OQualification and certification. a. Personnel may become
qualified in the use of radioisotopes through training at FAMC or
through previous training and experience which satisfies the FAMC

requirements.

b. In the caee of buman use physicians, evidence of
satisfactory completion of the clinical practical experience will
be provided to the RPO by the Principal User under whom the
experience is obtained (Preceptor Statement).

c. Records of training and experience of radiocisotope workers
will be maintained by the RPO.

d. Phyeicians certified by the American Board of Radi: logy or
Americen Board of Nuclear Medicine need only present their board

certification.

9-7. References. a. TB MED 521 - Management and Contrel of
Diagoostic X-Ray, Therepeutic X-Ray, and Gamma-Bean Equipment
having Evergies up to 10 Million Electron Volts.

b. APPENDIX A, USNRC Regulatory Guide 10.8 - Guide for the
Preparation of Applications for Medical Programs.
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c. 10 CFR 30 - Rules of General Applicability to Licensing of
Byproduct Materiasl, Rules and Regulations of the US Nuclear

Begulatory Commission.

d. NUREG 0267 - Principles and Practices for Keeping
Occupstional Radiation Exposures at Hedical Institutions As Low

As Reassonably Achievable.
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CHAPTER 10
RECEIPT, TRANSFER AND SHIPMENT OF RADIOACTIVE MATERIAL

10-1. Purpose. To familiarize Principal Users with the Heslth
Physics aspects of radioactive material procurement, receipt,
transfer, and shipment.

16-2. Definitions. a. Radioactive Materisl. Any material
which undergoes spontaneous puclear disintegration with emission
of corpuscular or electromagnecic radiation. Radioactive
gsaterial includes naturally occurring isotopes, special nuclear
saterial, byproduct material, gccelerator produced isotopes,
source material, and items conteminated with radioactive

material.

b. Radioactive Commodity. An item of US Government property
to which a Federel Stock Number (FSN) has been assigned and is
composed in whole, or in part, of radioactive mnaterial.

¢. US Nuclesr Regulatory Commission License. See defipition,
para 3a, chap 3.

d. Department of the Army Authorization. See definition,
para 3b, chap 3.

e. FAMC Radioisotope Authoriszation. See definition, para 3c,
chap 3.

10-3. General. a. The RPO has supervisory responsibility for
all radioactive material at FANC to include movement into,
storage within, and movement out of the facility.

b. Questions concerning procurexent, receipt, transfer, and
shipment should be directed to the RPO.

10-4. Procurement of radioactive sateriel. a. A Principal User
may procure for use at FAMC only those radicisotopes currently

authorized for his use by the RPC.

b. The maximus quantity which may be ordered at any one time
is limited by the maximum activity of that radioisotope which the
user is authorized to possess unless arrangements have been made

with the BPO for any deviation.

c. Maximum isotope possession limits of =ach Principal
User or using activity are assigned by the ZPC when a Principal
Users suthorisation is approved. It is the responsibility of
each Principal User to maintain records indicating amounts of
each asuthorized isotope in his possession. Under no
circumstances will the maximum possession limits be exceeded for
s specific isotope without approval from the RPO.
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package are in excess of 10 millires per hour immediately notify
the RPO. The fivnal delivering carrier and the Nuclear Regulatory
Commission Inspection and Enforcement Office for Region IV, will

be notified by the RPO.

b. 1f shipments are found to be corntaminated in excess of
levels specified in 10 CFR 20.205, the RPO will be notified and
he will perform appropriate notificetions.

¢. Under no circumstances will an incoming shipment of
radicsctive material be refused wher delivered.

d. After duty hours, radioactive material will be received by
the AOD and processed as outlined in the AOD instructions.

10-6. Tramsfer of radiocactive material. a. Transfer of
redioactive material within FAMC shall be sccomplished only
between persons authorized to use those radiocisotopes.

b. Transfer of radiocactive material between Principal Users
at FAMC and other activities or agencies outside the jurisdictien
of F#MC (VA Hospital, etc.) shall be coordinsted with the BPO.
Health Physice wust have proof in writing that the recipient is
licensed or avthorized to possess the redioasctive material before

the transfer can be accomplished.

c. The RPO will be votified before transfer of all adapted or
experimental items of 2quipment contsining radiocsctive materiel
that are to be returned to a vendor for repair, replacement,

and/or disposal.

10-7. Shipwent of radioactive meaterial. a. The RPO will
certify all outgoing shipments identified as contaiming
radicactive waterial except for used Mo-99/Tc-99m generators
which are being returned to the supplier by Nuclear Medicine.

b. The Principal User shall coordinate with Logistics,
Transportation, and the Comptroller in the preparation of all

appropriate shipping documents.

¢. The RPO, or his representative, will insure that the
container is properly identified, described, packaged, and
labeled in accordance with existing regulations.

10-8. Quantities of radicactive material exempted from shipment
monitoring. =a. Certain shipments of radioactive materials are
exempted from the monitoring procedures required by paragraph
20.205, Yitle 10, Code of Federal Regulations, Part 20.
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b. The following shipments &re not required to be mopitored
for radiocactive contamination and excessive radioactive exposure
retes (Note: All radioactive packages must be logged in by the

receiver).

(1) Packages containing no more than the exempt quantities
shown ipn Table 3 below.

(2) Packages containing no more than 10 wCi of radioactive
materiel consisting solely of H-3, C-14, 8-35, or I-125.

(3) Packages containing only radiocactive material as gases
or in special form.

(4) Packages contaipning only radioactive material in other
than liquid form (including Mo-99/Tc-99m gemerator) snd not
exceeding the Type A quantity limit specified in Table 3, below.

(5) Packages containing only radicouclides with half-lives
of less than 30 deys and a total guantity of no more thanm 100

millicuries.

TABLRE 3. EXENMPY AND TYPE A QUANTITIES

Exenmpt Type A

Transport Guantity Limit Quantity Limit
Groups (I

1 0.01 0.001

11 0.1 0.050

111 1.0 3

v 1.0 20

v 1.0 20

vI i.0 1000

Vil 26,000.0 1000

$ A Yable of Radioactive Material Transport Groups is set forth
in Appendix C, 10 CFR 71.
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CHAPTER 11

ACCOUNTABILITY AND INVENTORY OF RADIOACTIVE MATERIAL
AND MACHINES WHICH PRODUCE IONIZING RADIATION

111, Responsibilities. a. The RPO is responsible for
weintaining en inventory of all radiocactive wources and ionizing

radistion producing devices inm accordance with AR 40-5.

b. The RPO is responsible for ipsuring thet the total
inventory of any radioisotope on hand does not exceed the
possession limitatione imposed for that isotope by the USNRC

license or DA authorization, as appropriate.

¢. BRach Principal User ie responsible for the conmtreol,
security, and inventory of sll radioactive material in his
posscesion. He will insure that the maxiwum quantity which he
has on hand does not exceed the possession liwit steted in hie
radiocisotope suthorization. Quantities in exces~» of his
possession limites will be returned to the EPO for storage until

peeded.

11-2. Procedures. a. Inventory records will be updated on &
quarterly basis at FANC.

b. Maintaining an inventory of on-harnd radioisotopes and
readioactive waste is the responsibility of the Principal User.
The Principal User will forward the insventory to the RPO op a
gquarterly bessie for consolidation.

¢. Machines and devices which produce ionizing radiation will
be registured with the RPO who will maintain a registry in
accordance with AR 40-5. This registry will be updated as needed

and verified snnually.
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CHAPTER 12
TRANSPORTATION OF BADIOACTIVE MATERIALS

12-1. Purpose. To prescribe general guidelines for the
treansportation of radicactive material withio and from FAMC and
to implement the pro. sions of AR 385-1]1 and 49 CFR 170 - 1889.

12-2. Besponsibilities. a. The Directorate of Industrial
Operations (0I0), FAMC, is responsible for providing the means by
which rediocactive materials are transported.

b. The RPO is responsible for:

(1) Controlling al]l radioactive material at FAMC to
include location, transfer, and traseportation.

(2) Insuring that packaging meets standerds of 49 CFR
173.24 and other pertinent directives.

(3) Ipsuring that sll packsgiong and accessories which have
previously been used for shipments of radiocactive waterials and
are being shipped empty conform to 49 CFR 173.29; 173.427; and

other pertinent directives.

(4) Verifying that removable radiocactive contamination
does not exceed the limits specified in 49 CFR 173.427 eand

173.443.

(6) Verifying labeling of packsges of radioactive
materisls in the mapper prescribed in 49 CFR 173.444; 172,
Subpart E; and other pertipent directives.

(6) Advising on the preparation of shipping documents for
shipment of redicactive material as required.

(7) Releasing shipments to carriers after verifying that
the vehicle intended for trapsport is sunitable, in a proper siete
of repair, placarded in accordance with 49 CFR 172.200 or
177.817, and free from any obvious conditiom which could
reasonably impair the safe transport of the carge. Vehicles not
meeting these tests will be reported to the Transportation

Officer.

(B) Surveying military vehicles which have been used to
transport radicactive materials for dose rate at any accessible
surface and removable radiocactive surfece contamination in
accordance with 49 CFR 173.427, 173.441, 173.443, 177.843, and

other pertinent directives.
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12-3. Policies. a. All shipments and transportation
requirements for radioactive material will be coordinated with

the RPO and the DIO.

b. Vehicles transporting radioactive materials will comply
wich 49 CFk.

«~. Passenger-carrying vehicles, including POV and motor
vehicles which carry passengers for hire, will KOT be used to
transport radicactive materials unless there is no other
practical means of transportation available and, then, only with
the expressed consent of the RPO. When passenger-carrying
vobhicles are authorized for use in transporting radiosctive
ma‘erisals, the requirements in para 3b above will be met

(4% CFR 177.870).

d. The U.S. Nail and Parcel Poet will not be used for
shipment of radioactive material except in case of emergency, or
for the movement of radioisotopes which meet the requirements
specified in 39 CFR. All such shipments must be coordinated with

the RPO (para 4-3b, AR 385-11).
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CHAPTER 13
RADIOACYIVE WASTE

13-1. Purpose. To prescribe the policies and procedures to be
followed in the management of radiocactive waste at FAMC,

13-2. Responsibilities. a. The RPO is responsible for:

(1) Meraging and controlling radicactive waste, including
effluents, released to unrestricted environments.

(2) Designating and maintaining the radiocactive waste
storage areas.

(3) Maintaining an inventory of on-hand radiocactive waste.

b. Principal Users are responsible for segregation,
packaging, and delivery of radioactive wastes generated under
their control to the storage area designated by the RPO.

¢. Individual users are responsible for:

(1) Keeping the inventory of radioactive waste in their
possession to a practical minimum.

(2) Providing contasipers for their radioactive waste.

(3) Properly identifying the contents of their waste t.
include radioisotope and approximate activity.

(4) Defacing radiocactive material/transportation labels
prior to discarding empty, shipping containers as routine
waste.

13-3. Procedures. &a. Radioactive waste is unwanted radiosctive
material or unwanted material contaminated with radiocisotopes.
Radicactive waste will be classified and segregated prior lo
disposal depending upon the types and quantities of radionuclides

used.

b. Procedures to be followed by users of radicactive material
include:

(1) Limit the mixing of nonradiocactive with radioactive
waste.

(2) Solid waste should be placed in plastic bags or a
receptac’ * lined with a plastic bag. The bag when filled and
ready for removal will be taped closed.
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(3) Liquid waste that is retained for disposal should be
collected in plastic bottles or sealed cans to diminish the
breakage hazxard. However, liquid waste that will chemically
resct with pleastic and liquid waste containing tritius should be
placed  gluss bottles. Ail bottle caps should be taped when

presen.nd 1cv dispossl.

(4) All radiocactive waste containers shall be properly
marked with the radiation caution symbol end the words "Caution -
Radicactive Waste"” and/or "Cauntion - Radiocactive Material”.

(5) BRadioactive waste will be controllied by the user to
prevent unauthorized disposal.

(6) Animal carcasses will be double wrapped in plastic
bags and kept froszen until properly disposed of.

c. Disposal of radicactive waste.

(1) BExcreta from patients undergoing medical diagnosis or
therapy is exempt from weste limits and may be disposed of in the
sanitery sewer without regard to their asctivity.

(2) Imndividual users are permitted to dispose of
radioactive waste via laboratory sinks into the sanitary sewage
system after coordinating this procedure with the RPO.

(3) Ultimate disposal of radicactive waste will be
accomplished by the RPO in accordance with AR 385-11 and other

pertinent directives.
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CHAPTER 14
LEAK TESTING SEALED SOURCES

14-1. Purpose. To delineate responsibilities for leak testing
radioactive sealed sources at FAMC.

14-2. Definitions. u. Sesled sources are those which meet all
of the following criteria:

(1) Radiocactive material other than tritium.
(2) Half-life greater than 30 days.
(3) 1In any physical form other than gas.

(4) Ip a quantity which is greater than 100 microcuries of
beta and/or gamma emitting radioouclide or greater than 10
microcuries of alpha emitting radionuclide.

(5) Enclosed in, and is intended to be used in, a
container of durable (mot fragile) material in & manper intended
to prevent contact with and leakage or escape of the radioactive
material under conditions of use and wear for which it wae

designed.

b. Leak Test. A nondestructive test in which a wipe is taken
from the surface of the sesled source or from the surfaces of the
device in which the sealed source is mounted or stored on which
one might expect contaminstion to accumulate. Leak tests may be
taken by any of a variety of techniques depending on the source,
the radioisotope, the method of analysis, the mounting, etc.

14-3. Responsibility. The RPO is responsible for the
performance, analysis, and posting of records of all leak tests
performed at FAMC in satisfying the requirements of AR 385-11,
USNRC license conditions, and DA suthorization.

14-4. Criteria for leak testing. a. Leak teasts, when required,
will be performed on beta-gamma emitting sources at intervals not
to exceed 6 months, and on alpha emitting sources at intervals
not to exceed 3 months.

b. If a source requiring leak testing is eupplied with a
certificate from the vendor indicating that a leak test has been
performed within 6 wmonths (3 monthe for alpha emitting sources),
the source need not be re-tested until 6 months (3 months for
alpha emitting sources) from the date of the last test and may be

issued for immediate use.
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c. If no documentary evidence is available to substantiate
that a given source has been leak tested withion 6 wmonths (3
monthe for alpha emitting sources), the source will not be issued
until it has been leak tested and the results evaluated.

d. The leak test inustruments shall be capable of detecting
the presence of 0.006 microcuries (11,100 DPM) of radioactive

material on the test sample.

e. Seamled sources will be considered contaminated if a leak
test removed 0.005 microcuries (11,100 DPM) of radicactive

material.

f. The RPO will immedietely withdraw al]l sealed sources found
to be contaminated. He will then determine if the source is
leaking. If it is leaking, he shall direct that it be resealed
or disposed of. He shall also render any required reports.

g. The RPO shall be notified prior to fabrication of a sealed
source so that the required leak testing may be accomplished.
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CHAPTER 15
SURVEY OF WORKING AREAS

16-1. Responsibilities. a. Heslth Physics personnel will
perform a formal radiation protection survey in each area of FAMC
where radioactive material is located IAW Table 1, NEC Reg Gaide
8.23, Radiation Surveys at Medical Ipetitutions, and will notify
the Principal User when removable contamination levels exceeding
the values specified on FAMC Form 4721 are detected.

b. Bech Principal User is responsible for radiological safety
withip his work area. He will iosure necessary monitoring,
surveys, and evaluations are accomplished as routine procedures
when necessary to insure that unwarranted radiological hazards
are not present. The RPO will, upon request, advise on
appropriate procedures, and provide nmecessary survey
instrumentation. The Priocipel User is responsible for cleaning

contaminated areas identified by the EPO.
15-2. Areas of interest. Radiation protection surveys will

include evaluations of the following, as sppropriate:
a. Surface contamination (removable and fixed).

b. Dose rate measurements.

c. Airborpe radiclogical hazard (particulete and gaseous).

d. Ventiletionm, including fume hoods.
e. Storage areas for radioactive materials.

f. Radioactive waste managewent, including radicactive waste
disposal sinks.

g§. BRadiation safety and contamination control aspects of the
working environment and experimental procedures.

h. TYThe fawmiliarity of personpel with radiological safety and
emergency procedures.
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CHAPTER 16
HEALTH PHYSICS ASPECTS OF PATIENY CARR

16-1. Responsibilities. a. The Commander, FAMC, provides
necessary guidelines to insure adequate protection of medical
treatment personnel involved in caring for patients who receive

radicisotopes for therapy.

b. The RPO, FANC, is responsible for providing Health Physics
support to wards caring for radiation patients.

16-2. Requirements. a. Ipndivideuals who are occupationally
exposed to rediation will wear dosimeters unless specifically

exempted therefrom by the RPO.

b. Personnel, equipment, liven, and facilities will be
monitored for radicactive contamination following any procedure
in which the possibility of contamination exists.

¢. Dressinges, etc., destined for disposal will be monitored
and disposed of as radicactive waste when warranted.

d. Health Physics personnel will pot impede patient care, but
will make recommendations to minimize the accumulated dose to
medical persopnel apd patients not being treated with radiation.

e. Patieots will not be discharged from the hospital with
more than 30 mCi of radiocactive material remaining in the body.
The specific requirements of the FAMC NRC license are given in

para 7, section V to this chapter.

f. Guidance on specific areas of patient care are described
below:

(1) Sectionm I. Nureing Ipstructions - Sesled Source

(2) Section II. Nureing Instructions -
Radiopharmsceuticals

(3) Section III. Death - Health Physics Procedures

(4) Section IV. Health Physics Aspects of Surgery and
Autopay

(5) 8Section V. Health Physics Aspects in the Therapeutic
Administration of Radioactive Material
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SECTION I. NURSING INSTRUCTIONS - SEALED SOURCES

16-3. Purpose. Yo familiarize the pursing staff with their
responsibilities to the patient and themselves in preventing
unnecessary exposure to radiation.

16-4. Geperal. ®. This type of radioactive source (sealed)
is encapsulated in a sealed metal tube. It is intended to be
removed after a specified treatment period. Once this source has
been removed from the patient, there is no longer a source of
radiation in the patient. Normally, there is no contamination on
the linen, utensile, etc. Examples of this type of sealed source

include Ce~137 and Ir-182.

b. If any of the following should occur, immediately notify
the RPO and the physician who sdministered the radioactive

material:
(1) Major surgery.
(2) Transfer of the patient.

(3) Death of the patient.

16-5. Specific guidance. a. Whenever possible, place the
patient in a private room with the bed near the outside wall of
the room. Two radiation theraspy patients should nmot be placed in
the same room. Nonradiation therapy patients shall not be in the
seme roomw with a radiation therapy patient. If private rooms are
pot available, the RPO must be contacted to assist in

establishing bed location.

b. Special restrictions may be poted on the precaution sheet
in the patient’s chart. Nurses should read these instructions
before administering to the patient. Call the Therapeutic
Radiology Service if you have any questions about the care of

these patients.

¢. Nurses should be ip the room only for the time needed for
pursing care and must obtain and wesr a dosimeter.

d. Consistent with adequate patient care, perform only
sinimal nursing procedures close to the patient. If the patient’s
clinical status requires constant observatiom, rotate personnel
required to perform adequate care and remain behind the lead
shield in order to minimize radiation exposure. The patient’'s bed
should be approached only when required for nursing duties.

e. When & nurse receives an assigoment to a therapy patient,
a dosimeter must be obtained from Radiationm Protection prior to
that purse caring for a patient. The dosimeter shall be worn
only by the purse to whom it is issued and shall not be exchanged

between nurses.
LE
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f. Pregoant purses should not be assigned te the care of
these patients.

€. BRoutime bed baths should be omitted while the sourcee are
in place.

~h. A television set, telephone, books, or other items should
be provided for the patient’s entertainment.

i. Perennial cere is not givenm during gyvecologic treatment;
the peresnial pad may be changed when necessary, unless order to
the contrary have been written.

J. BSpecial handling of the food tray is not required.

k. Surgical dressings and bandages used to cover an area of
radioactive needle insertion may be chesnged only be the attending
physician and may not be discarded until directed by the RPO.
Dressinge should be kept in a basin until checked by the RPO.
Specieal orders will be written for oral hygiene for patients with

oral implants.

1. WNo special precautions are needed for sputum, urine,
vomits, stools, dishes, instrumsents, or utensils unless

specifically ordered.

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

n. Visitors will be limited to those 1B years of age or over,
unless otherwise noted on the precaution sheet in the patient’s

chart.

©o. Visitors shall sit behind the lead shield. Visitors
desiring to remain louger than two hours per visit should
coordisate with the RPO.

p. Mo purse, vismsitor, or attendant who is pregnant should be
grrmitted in the room of a patient while brachytherapy sources
are impianted in the patient. Female visitors should be asked

whether or not they are pregnant.

q. BREoergency procedures.

(1) If an implanted source becomes loose or separated from
patient, or

(2) 1If the patient dies, or

(3) If the patient requires emergency surgery, immediately
call the Therespeutic Radioclogy Service, or the RPO. After duty
hours call the AOD.

¥
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P The RPO will:

(1) 8See that the bed is placed to minimize exposure to
adjacent areas.

(2) Determine the exposure rate st the bedside and at 1
meter from the sealed source, as necessary.

(3) Advise the patient of potential hazards to visitors.

8. At the conclusion of treatment call the RPO and request
that the patient and room be surveyed to be sure all radioactive
sources have been removed. Do not release linen until after the

RPO surveys it.

t. Never touch needles, capsules or containers holding
brachytherapy sources. If a source becomes dislodged, use long
forceps and put it in the corper of the room or in the shielded
contsiner provided; contact the Therapeutic Radiology Service or
the RPO at omce. After normal duty hours usk the AOD to obtain

RPO assistance.

SECTION II -~ NURSING INSTRUCTIONS ~ RADIOPHARMACEUYICALS

16-6. Purpose. To familiarize the nursing staff with their
responsibility to the patient and themselves in the prevention of
unneceasary exposure to radiation.

16-7. G@eneral. a. This type of radioactive source (non-sealed)
is usually administered i, liquid form and is thus classified as
a non-sealed source. Though some low energy sealed sources may
be used, the source material will remain in the patient until it
decays and/or is excrated. Therefore, contamination of linen,
bandages, eotc., is possible. Exasmples of these types of sources
include: Liquid - 1-131, P-32; Sealed - I-125.

b. Immediately notify the RPO and the physician who
edministered the radioactive material if any of the followiug

occur:
(1) Major surgery.
(2) Transfer of the patient.

(3) Death of the patient.

16-8. Specific guidance. a. Nurses should spend only the
amount of time required for ordinary nureing care near the
patient. Specisal restrictions may be noted on the precaution
sheet in the pstient’s chart. Nurses should read these
instructions before caring for the patient. Call the Nuclear
Medicine Service if you have any questions about their care.
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b. Whepnever possible, place the patient in a private room
with the bed pnear the ocoutside wall of the room. Two rediation
therapy patients should not be placed in the same room. A
norradiation therspy patient shell not be in the same room with a

radiation therapy patient.

¢. Copsistent with adequate care for the patient, carry ocut
only minimel nursing procedures close to the patient. If the
patient’s clinical status requires constant observetion, rotate
personnel required to perform adequste nursing care in order to
minimize exposure to personnel. The petient’'s bed should be
approached only when required by nursing duties, otherwise remain
et least 6 feet from the pastient.

d. Wear your dosimeter when entering the area. Do not use
apother nuorse's dosimeter. Dosimeters may be obtained by calling

the PPO.

©. Nurses are not to remain in the room unless engaged in
a specific pursisg activity. Custodial, utility, meintenance,
and food service personnel should not enter the room unless they
receive permission and instructions from the ward nurse.

f. A television set and books may be provided the patient,
however, due to potential contamination, some of those iteas may
have to be held by the RPO for decay.

g. The food tray will be prepared entirely with disposable
components. The tray will be disposed of as waste within the
patient’s room. Uneaten food will not be given to other patients

or staff members.

h. Visitors will be liwmited to those 18 years of age or over,
unless other instructions are noted on the precauticn sheet in
the patient’s chart. Viaits should be limited to one hour per
day. Visitore desiring to remain longer should first ccordinate

with the RPO.

i. Patiente must remain in bed while visitors are in the rooms
and visitors will remain at least 6 feet from the patient.

J. Radioactive patients are to be confined to their rooms
unless otherwiese autheorized by the RPO.

k. No nurse, visitor, or sttendant who is pregnant zhould be
permitted in the room of a patient who has received a therapeutic
amount of radioactivity until the patient no longer presents =
radiation hazard. Female visitors should be asked whether or not

they are pregnant.
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1. Attending personnel should wear rubber or disposable
plastic gloves when handling urinals, bedpans, or other
containers having any body material obtained from the patient.
Wash gloves before removing and then wash hands. The gloves must
be left in the patient’'s room in the designated weste container.

w. Disposable items will be used in the care of these
patientes whenever possible. These items should be placed in the
designated waste container. Contact the RPO to arrange for
disposal of the patient’s waste container.

p. All clothes and bed lineas used by the patient should be
placed in the laundry bag provided and left in the patient’'s rooms

to be checked the RPO.

o. All nondisposable items should be placed in a plastic bag
and left in the patient’s room to be checked by the RPO.

p. Burgical drescings should be changed only eas directed by
the physician. Gold-198 leaking from a puncture wound will stain
dressings dark red or purpie. Such dressings should not be
discarded but should be collected in plastic bags and turned over
to the RPO. Handle these dressings only with tonge or tweezers.

Wear disposable gloves.
q. For lodine-131 Patients:

(1) Disposable plates, cups, and eating utensils will be
used by patients who are treated with lodine-131.

(2) Vomiting within 24 houre after oral administration,
urinary incontinence, or excessive sweating within the first 48
hours may result in contamination of linen end/or floor. In any
such situations or if radiocactive urine and/or feces is spilled
during collection, call the RPO. Handle all contaminated
waterial with disposable gloves to avoid spreading contamination.

(3) Feces and urine need not be routinely saved un'ess
ordered on the chart. The toilet used by the patient should be
well flushed (2-3 times) after each use.

r. Precautions sust be teaken to see that no urine or vomitus
is spilled on the floor or the bed. If any part of the patient’s
room is suspected to be contaminated, notify the RPO.

e. If & nurse, attendant, or anyone else suspects that his
skin, clothing, or shoes is contaminated, notify the RPO
immediately. This person should remain outside the patient’s
room and not walk about the hospital. If the hande become
contaminated, wash immediately with somp and water.
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t. When the patient is discharged, the RPO will survey the
roos. The roow will pot be used for a nontherapy patient until
it has been cleared by the RPO.

SECTION III. DEATH - HEALTH PHYSICS PROCELURES

16-9. Applicability. Special precautions must be taken in the
managenment of remaine of patients who have undergone radiation
therapy with radicective implants or unsealed raediocisotopes. 1If
the residual quantity within the body is less than 5 =Ci (check
with the RPO), the body will be handled without regard for the

presence of the radioactive material.

16-10. Radioactive implants. When the patient has been treated
with a ruodiocactive implant, the procedure outlined below will be
followed: a. Notify the physician who adwinistrated the
implant. The implant will be removed before the remaiuvs are

taken to the morgue.

b. After the radioactive implant has been removed from the
body, the remains may be handled in the routine manner.

c. If the radioactive implant caonot be removed from the body
(e.g., radon seeds, gold seeds, etc.), process the remains as
outlined in pare 16-15, below.

16-11. Unsealed radioisotopes. When the patient has received
radiation therapy using unsesled radioactive material, the
procedure outlined below will be followed: a. Notify the
physician who administered the radioactive material.

b. Notify the RPO. Health Physics will assist the ward in:

(1) Managing the remains and transporting the remains to
the morgue.

(2) Surveying the room, personal effects, linen, etc.

(3) Removing sny radioactive waste or itess for disposal
or decontamination, ms appropriate.

(4) Removing protective markings and sigrns from the
patient’'s room.

16-12. Administrative requirements. To insure the prompt
identification of radicactive remains and to facilitste the
minimizing of radiation exposure of the staff, the following
administrative procedures will be followed: a. The

"CAUTION - RADIOACTIVE MATERIALS" label affixed to the outside of
the chart will remain in place until all radioactive material is

removed from the body.
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b. A tag bearing the radioactive warning symbol and the
words: "CAUTION - BADIOACTIVE MATERIAL. This patient’s body
conteins a significant quantity of radicactive material as
specified in Chapter 3, NCEP Report No. 37" will be attached to
the body in the same manner as the tag contained in the mortiuary

pack.
¢. Attach snother tag or label to the outside of the shroud.

d. 1If the body contains residual quantities of radioactive
material, the RPO or his representative will complete and sign
one of the following statements in accordance with APPENDIX V¥,
NCRP Report No. 37. This statement will be attached to the death
certificate for transmittal to the fumeral director by the

Registrar, FANMC.
(1) REPORTY ON RADIOACTIVITY.
Y0: Funeral Director

FROM: Radistion Protectionm Officer
Fitzsimons Army Medical Center
Aurora, Colorado B80045-5001

Thie body contains no significant amount of
radiocactive material. No special precautions are required
if only standard embelming procedures are employed.

Radiation Protection Officer
Fitzsimonas Army Medical Center

Pate: T Y T
(2) REPORT ON RADIOACTIVITY.
T0: Funeral Director

FROM: Radietion Protectionm Officer
Fitzesimons Army Medical Center
Aurora, Colorado B0045-5001

This body contaiuvs & significant amount of
radioactive material The following special precautions are

recommended:

[ —————————————— e et
[ p————————————————ep R R TR B Bl i ol

R ——————————————————————pRE AR Al B

Radiation Protectiom Officer
Fitzsimons Army Medical Center
Date:

- -
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16-13. Reference. NCRP Report No. 37, Precautionas in the
Manegewent of Patients Who Have Received Therapeutic Amounts of

Radionuclide.
SECTION IV. HEALTE PHYSICS ASPECTS OF SURGERY ARND AUTOPSY

16-14. General. a. The KP0O will provide guidance to surgery
snd autopsy personnel for patients whose bodies contain
radicisotopes.

b. The principal guidance for surgeons, pathologists, and
funeral directors on this subject is contained in NCRP Report No.
37, a copy of which will be provided by the RPO upon request.

¢. Health Phywics support and/or advice on radiation
protection during surgery or autopsy may be obtasined by calling:

Duty Hours: Radiation Protection Office

After duty hours: Call the Adwinistrative Officer of
the Day (AOD) for telephone numbers
of the RPO.

16-16. Special requirements. a. Prior to the surgery (autopsy)
the physician who sdministered the radicactive material should
meet «ith the assigvoed surgeon (Pathologiet) and the RPO. The
resi .4l quantity of radiocactive materisl within the body will be
estimated and the health physics aspects of the surgery (autopesy)

prucedure will be provided.

b. If the anticipated exposure to the surgeon (prosector)
and hie assistants is considered to be prohibitive, it may be
necessary to delsy the procedurc ‘o allow for decay of the
radioactive mater ‘al in the body or to rotate the personnel
performing the p ¢« edure to preclude overexposure.

¢. Persoopel vogaged in and supporting surgery (autopsy)
will wear dosimeters if the patient contains radioisotopes,

unicse exempted by the RPO.

d. When the possibility of contaminalion exists, personnel,
equipment, linen, snd facilities will be monitored for
radioactive contamination following the procedurs.

e. Tissuve, dressinge, »tc., destined for disposal will be
monitored and diaposed of ae rediocactive waste when warranted.

f. Health Physics personnel will not impede procedures, but
are expected to make recommendations to minimize the sccumulsted
dose to the surgeon (pethologist) and other members of the team.
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. Autopey.

(1) At the completion of the autopsy, the physician who
auministered the radiocactive material will infors the RPO of the
probable residuasl quantity of radioactive material within the
body based on the body fluids, tissues, and organs which were

removed.

(2) The BRPO will execute the statement on the radiation
hazard for delivery to the fumeral director based on informstion

gained during autopsy.

SECTION V. HEALTE PHYSICS ASPECYS IN THE THERAPEUTIC
ADMINISTRATION OF RADIOACTYIVE MATERIAL

16~16. Purpose. To specify the duties of Health Physics

in the prevention of unwarranted exposure to nursing peraonnel,
visitors, and those who occupy areas adjacent to the patient
being treated with radioactive material.

16-17. Notification of therapeutic administration. a. Sealed
Sources. Therapeutic Radiclogy will notify the RPO when they
schedule a patient for & sealed source implant. The type und
quantity of sealed sources, the patient’s name, date of use, and
ward number will be recorded.

b. MNon-sealed sources. Nuclear Medicine will potify the RPO
of the schedule for the administration of the radioactive I-131
or of other therapeutic isotopes.

c. Notification of ward nurse.

(1) The physician scheduling a patient for radiation
therapv will notify the appropriate ward of the proposed
adewini stration of radioactive material.

(2) Bealth Physics perscnnel will obtain from the nurse
the names snd sociel security numbers of those persons who will
be caring for the therapy patient and will issue dosimeters to
sny persounel not assigned one. A copy of Sectiom I or II,
Chapter 16, will be furnished to the ward a# appropriate.

16-18. Preparstion of the radicactive material. a. Sealed
sources. Therapeutic Radiology will select the sources and is
responsible for the safe handling of the radioactive material
from the time it leaves Therapeutic Radiclogy until it is

returned to the safe.

b. Non-sesled source. Insure that the therapeutic dose vial
is initially opened in & fume hood to enable the volatile
component to be safely vented. Nuclear Medicine is responsible
for insuring safe delivery of the radiocactive material to the

ward.

'y
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¢. The BPO will provide assistance as required.

16-18. Therspeutic source administration. a. Health Physics
personnel will be in attendance during therapeutic adsinistration
of sealed and upnsealed radioactive material.

b. Health Physics personpel will:

(1) Ascertein that the protective materials are used in a
manper that provides meximum protection of medical personnel.

(2) Be availeble during sdmivistration for monitoring
sssistance.

c. After the administration Health Physice personnel will:

(1) Ipsure that any beeded radiocactive leaundry and waste
containers are in the patient’s room and properly labeled.

(2) Imstruct the patient in ways to prevent the spread of
contaminetion.

16-20. Petient core on the ward. a. When the therapy is
performed at a location other than the patient’'s room, Heealth
Physice personnel will monitor the therapy and then go to the
ward as soon as the patient arrives.

b. The Health Physice personnel will:

(1) Ascertain that the patient’'s bed is placed in a
position that will reduce any unnecessary exposure of adjacent

areas.

(2) Advise the patient of the potential hazard to visitors
who spend too much time in the room end messures visitors can

ewmploy to reduce their exposure.

(3) Prepare information to be posted on/near the petient’s
door. This will consist of:

(a) A vinitor's sigo-in sheet.

(b) A copy of "Nursing Instruction - Sealed Sources”
or "Nursing Instructions -ludiophar--ceuticalo' (mection I or II,

Chapter 16, reapective y).
(c) & "CAUTION - RADIOACYIVE MATERIALS" sign.

(4) Execute & radistion survey record.

(5) MNonitor the patiert at leszt twice a day.
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¢. Removal of protective markings.

(1) If the patient was treated with a sealed source, the
Health Physics restrictions (signs, etc.) will be removed after
the sources have been removed.

(2) 1If the patient was treated with a non-sealed source of
radioactive material, Health Physics restrictions will remain in
effect until the exposure at 1 meter indicsates a "no restriction”
level of activity as defined by Table 4, NCRP Report No. 37.

(3) The admivistering physician and the ward nurse will be
notified when Health Physics restrictions are removed.

(4) HRedioactively contamipnated laundry snd waste will
be removed from the patient’s room and the room will be surveyed
before it is relessed for normal occupancy.

16-21. Diecharge of therapy patients. a. Patients receiving
radiotherapy with non-sealed Iodine-13]1 shall remain hospitalized
until the residual sctivity in the body is 30 millicuries or
less. Release of patients with activity between B8-30 mCi of
lodine-131 should comsider the following:

{1) Age of persons in household.

(2) Probability of and length of contact with children and
edults of chiidbearing age.

b. Patients containing radioactive implants, except
lodine-125 snd Gold-198B seeds, shall remain hospitalized until

the implant is removed.

¢. Therapy patients will remain hospitalized until the
residual activity in the body is 30 millicuries or less,
regardless of isotope.

d. After radiation restrictions are removed, patient
discharge clearance is obtained from the patient’'s physician.

e. If the patient is returning to a home where there are
young children, an eveluation of the dose to them may be
sppropriate in J.levmining discharge (see NCRP Report No. 37).

f. In no event will a patient be discharged if there is
sufficient redioactive material remaining in the body to warrant
posting of the patient’s room with the radiation warning symbol.

€. Ip sn endeavor to keep population and genmetic dose "as low
as reasonably schievable” (ALARA), the materisl in Tables 4 and §
end para 4.1.2(d) of NCEP Report No. 37 will be reviewed prior to
release of eany therapy patient.
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CEAPTER 17
CONTAMINATION CONTROL AND DECONTAMINATION PROCEDURES

17-1. Purpose. To delineate responsibilities relating to
contaminstion control and decontamination procedures at FAMC.

17-2. Responsibilities. a. The RPO is responsible for comtrol
of radicactive contamination and supervision of decontamination

procedures.

b. Each Principel User is responsible for assisting the RPO
in decontamination by:

(1) Controlling contaminaticn withim hie work area.

(2) Reporting all spill, releases, accidents, incidents,
or upusual occurrences involving radioactive material promptly,
so thet contamination cortrol may be initiated.

(3) Providing the resources for decontamination.

¢. The individual who cavses the contamination performs the
decontaminetion. The BPO will provide advice and guidance
relative to decontamination.

17-3. Contamination limits. The contamipation limit:s prescribed
by the Department of the Army are shown in Table 4, Permissible
Levels of Radioactive Contamination.

17-4. Geperal. Air and water that contains radicactive material
in excess of concentrations specified in 10 CFR 20 shall be
considered to be contsminated end shall be controlled and
disposed of in accordance with the instructions of the RPO.

17-5. Contamipation Control. Methods of controlling
contaminetion which may be employed to minimize the spread of

radiosctive contamination include: a. Use of personal
protective clothing and devices such as rubber or plastic gloves,

laboratory coets, shoe covers, head covers, face masks,
respirators, etc.

b. Providing and using radiation meters capable of detecting
and monitoring contamination from the radioisotope(s) in use.

¢. Using seperate, specially marked radioactive waste
containers.

d. Limiting traffic and occupancy of work areas where
radicactive materials are in use.

e. Designing and enforcing work flow and procedures to
siniwize trapsfers and manipulations of radioactive material.

¢
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f. Conducting procedures which generate radioactive aerosols,
dusts, or gaseous products in fume hoods, gloves boxes, or other

suitable closed asystems.

g. Designating and posting of contaminated and potentially
contaminated areas during procedures which are likely to produce
contamination. Anyone can post resdiation contaminated areas;
however, only the RPO can remove contasination area signs.

h. Covering working surfacee with polyethylene and absorbent
disposable material.

i. Using trays capable of containing & total spill of the
liquid radiocactive material being used.

j. Using double containers for vessels of radiocactive
saterials which are easily upset (e.g. volumetric flasks).

k. Using polyethylene bags to ccntain waste and lining waste
containers.

1. Avoiding the use of house vacuum lines with radiocactive
materials.

m. Posting cabinets, refrigerators, ovens, etc. where
radioactive material are used so that all persomnnel will be
advised of their presence. When the item is not used exclusively
for radioactive material, the radioactive material should be
separated from the other contents and conspicuocusly posted.

p. Establishing control points outside contaminated areas
where personpel will monitor themselves for contamination with &
suitable ipstrument before leaving the area.

o. Promptly clesning up and monitoring all spills of
radioactive material.

17-6. Decontamination. Decontamination methods are many and
varied. The RPO will supervise and advise on decontamination
procedures. =a. Personnel Decontamipation.

(1) Imdividusls with contaminated clothing should remove
their clothing at the earliest opportunity.

(2) Decontamination of the skin should be attempted
promptly after discovery of contamination. The skin should be
washed thoroughly and repeatedly with a mild soap worked into »
good lather. Care should be taken not! to abrade the skin.

(3) Special decontamination of individuals beyond thst
described above will be under the supervision of the RPO.
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b. Surface decontaminmation will be undertaken only by
personnel who are wearing protective gloves and/or protective
clothing. Material used in decontamipation will be disposed of
as radioactive waste in accordance with instructions received
from the RPO.

17-7. Contaminated laundry. Contaminated clothing and bedding

will be collected by RPO &t the contamination site and taken for
decontemination or disposal.

TABLE 4. RADIOACTIVE CONTAMINATION GUIDES

Costamumtion | evel
' : Fised or hipha betrGamm  Method of
Contasisated [tews and lachcations for Actioms [0 |/ Sl Y Mewwresent
1. Clothisg, including shoes:
4. Persal-Sonld be replaced, deromtasisated, or stored F 1] 0.5 Prabe
fur decay if sbove. ] [0 Mme  Seear
b. Mticontamination
(1) Gemeral. Should be replaced nd/or decontamineted F 1000 0.2 Prube
if abowe. R a0 00 Sew
(2) Respirators. Should be decontaminated or replaced F m 10 Probe
after wse, if sbowe. ¥ Rone o Seear
2. Containers. Before nowadiosctive use, should be F an 0.2 Probe
decontaminated if showe. R [ I  Sew
3.tk Arees and Equipeent
4. Uncontrolled. Reguire:s decontasmination if above. F 1000 0.6 Probe
| 10 100 s
b. Controlled:
(1) Arens F 1000 0.® Probe
b am o sy
(2) Moods F 1000 20 Probe
] 20 20  Swewr
(3) dorkbench Swfaces F 1000 2.0 Py obe
¥ 200 oM Seew
(4) Other Equipsent tems F 1000 2.0 Probe
i w 0 Sew
4 Sn:
2. Body. Continse decomtasisation if abowe. F am 0.06 Probe
L] L Kme  Seew
b. Hands. Contime decontamination if sbowe. f « 0.06 Frabe
] W v S
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CHAPTER 18
HEALTH PHYSICS ASPECTS OF FIRE FIGHTING

18-1. Purpose. To prescribe general measures to minimize
radiological bhazards associated with fire protection.

18-2. Fire prevention. a. Whenever possible, flammable
materials will not be stored with radicactive materials. When
floammable materials must be stored with radioactive materials,
the mapner of storage will be coordinated with the Fire
inspectors Office to minimize the fire hezard.

b. Every effort will be made by the user to eliminate fire
hazards within his area of responsibility.

¢c. Durimg routine inspections by five inspectors, the
location of radiocactive material will be made known to the
inspector. The "CAUTICN - RADIOACTIVE MAYERIALS" warning which
must be posted on containers and rooms in accordance with
Chapter 5 will assist in meeting thie requirement.

18-3. FPire fighting. Whenever firemen respond to a call in an
area posted "CAUTION - EADIOACTIVE MATERIALS", the following
protective messures will be employed to mivimize radiclogical
hazard: = The BRPO will be notified of a fire in & posted arees.

b. The RPO will make dose rate messurements, if necessary,
prior to the arrival of fire department personnel and provide

redistion hazeard guidance.

¢. Personnel sseigned to the area in which the fire occurred
should remain in a nearby area to provide current informeticn
concerning the location snd activity of radiation sources.

d. Firemen should wear self-contained breathing apparatus and
protective coat and boots if it does not unduly interfere with

their mission.

e. VFiremen should stay in s radiation ares the shortest
possible time necessary to fight the fire and they should avoid
unpecessary contact with equipment, opening of contaimners, or
handling of debris.

f. Personnel who have entered the area will remain in the
vicipity until surveyed and released by the BPO. This measure is
prescribed to avoid unnecessary spread of radicactive
contamination. In the event of personal injury, the provisions

of Chapters 19 and 20 will be followed.
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18-4 Special considerations. During fire fighting in areas
where large radiocactive sources are located, every effort should
be made to cool the source with a stream of water if the heat of
the fire might cause the shielding to melt. If the shielding

wel s, it may escape or change ehape in such a way that a serious

radistion hazard could result.

b. Hesalth Physics personnel will comnduct classes for the fire

department regarding the radiclogical hazards associated with
fire protection, and current locations of radicactive materials.
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CHAPTER 19
RADIOLOGICAL EMERGENCIES

19-1. Purpose. a. To insure that ap individual whe is known or
suspected to have been involved in a radiation accident and/or
incident that could have resulted in ar internal end/or eiuternal
exposure to iopnizing radiation receives proper medical care, and
that the possible radiation exposure is evaluated.

b. To¢ insure that the accidental radiastion exposure source is
contained so further exposure of personnel will be controlled.

19-2. General guidance. a. Radioactive material will be handled
by qualified persons in accordance with existing regulations and
policies. This chapter will be interpreted by those persons in
the light of their knowledge of the relative radiotoxicity of the
various radioactive materials (radionuclides) in their

possession.

b. A radistion accident may be defined as an unforeseen
occurrence, either sctual or suspected, involving exposure or
contamipation of man end epvironment by iomizing radiation.

An accident is considered to occur over a short period of time,
from seconds up to several days. Chronic occupational or other
long-term exposure is not considered accidental.

¢. There are two ways ip which humans can be exposed to
iopizing radiation:

(1) External. The source of icnizing radistion may be
outside of the body so that the radiation strikes the individual
and ie sbsorbed. Radiation from x-rays generators, particle
accelerators, sealed sources of radionuclides and reactors are
examples of this type. The radiation may be beta, gauma, or
peutrons. Alpha emitters present no significart external hazard.
Particle sccelerstors may produce other particles such as
deuterons, mesons, etc. All persons who are known or suspeciled
to have been externally exposed to sn acute does (within twenty
four bour period) in excess of (a) - (c) shall be reported
immediately to the RPO:

(a) Whole body ——- 1.25 rem.
(b) Skin of the whole body, extremities --- 12 rem.

(¢) Lens of the eye, thyroid ~--- 40 rem.

(2) Internal. The source of ionizing radistion may gair
entrance into the humsn body by inhalation, ingestion, injection
or sbsorption through the intact or abraded skin. Radionuclides
may also be formed within the body following exposure to an
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externsl source of neutrons. All perscns who are known or
suspected to have been internally exposed to activities of
radioactive material in excess of 1/10 of the amounts specified
in Appendix C, 10 CFR 20 shall be reported to the EPO.

d. There should be no undue delay in the evacuation of the
victis to the treatment facility, but there is seldom & need for

unusual haste.

189-3. 1In the event of an ewmergency the most senior individual
present will sssume control of the situation and direct
activities until relieved by proper suthority. The exasct actions
and sequence of actions to be taken will be determined by the
nature of the emergency. The following actions are typical
responses to emergency situatiocns. The sequence of these actions
is highly variable. a. Dismiss nonessential personnel.

b. Limit or eliminate the radietion source if undue bhazard to
personnel does not result. For example:

(1) Return sources to shielded containers.
(2) Place abaorbent material on spills
(3) Turn off ventilation and equipment
(4) Extionguish flames, heaters, etr.
c. Bvacuate ALL personnel from the area.

d. Restrict access to the ares.

19-4. The RPO will respond to ell radiologicel emergencies and
will: =a. Provide technical sdvice as necessary.

b. Arrange for additionel resources (persomnel, supplies, and
equipment ).

¢. BSupervise the reduction of radioclogical bazards.

d. Monitor the persons who were in the vicinity of the
sccident if there is & reasonable probability that they may been

exposed snd/or contaminated.

e. Take action to prevent further contamination of personnel
end equipment.

f. Make and/or coordinate all appropriate follow-up measures,
reports, investigations, etc.
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19-5. The Commander, FAMC, will develop procedures to:
a. Insure the proper evaluation and treatment of patients who
may have been accidentally exposed to ionizing radiation.

b. Amsure effective control of radiation contaminetion and
radistion exposure to personnel.

¢. The RPO will provide direct support of patient care
sctivities involving contaminated and/or radicactive patients to
minimize occupational radiation exposure to medical personnel.
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CHAPTER 20

MANAGEMENT OF RADIATION CASUALTIES

20-1. Purpose. a. To provide guidance in the management of
radioactive or radiocactively contaminated casualties.

b. To prescribe control measures to limit the staff’s
radiation exposure when treating radioactive or radioactively

contaminated casualty.

c. To prescribe control messure to limit the spread of
radioactive contamination through FAMC resulting from handling =
radioactive or radiocactively contaminated casualty.

20-2. Applicability. This chapter is applicable to all
individuales and activities at FAMC in the harndling of radiocactive

or radicactively contamipate casualties.

20-3. Defipitions. a. A rasdioactive patient is a patient who
is radicsctive because of internal depositiom of radioactive
material or meutron activation of body tissumes. If improperly
managed, such a casualty could unnecessarily irradiate mediceal
personnel or contaminate personnel, equipment, and facilities.

b. A radioactively contaminmsted patienmt is an individual who
has external contamination on his clothing or body. After
removal of radiosctive contamination, the individual presents no

radiation hazard.

20-4. General guidance. a. Radiocactive and/or contaminated
patients will receive all necessary medical care and treatment at
the earliest practicable time.

b. Radiation fields and radicactive contamination will not
deter medical personnel in efforts to save life or limb, although
slightly different techniques may be employed (e.g. rotating
medical personnel to minimize exposure to one individual) to keep
individual exposures ALARA.

¢. Radioactively contaminated patients will be decontaminated
st the earliest copportunity consistent with their wedical needs.

d. Every effort will be made to minimize radiation exposure
and the spread of contaminatior during medical treatment.

e. The RPO will provide a representative to advise on
exposure and contamination control st the site of patient
treatment. This representative will not impede patient care, but
is expected to make recommendations to minimize personnel
exposure and avoid the loss of resources due to radioactive

contamination.
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f. At the earliest possible time consistent with the
patient’s medical needs, the attending physicien will allow
decontamination to begin. Decontamination will be undertaken by
paramedical personnel under the RPO’s direction and guidance.

g. All contaminated clothing, equipment, and waste material
will be retained by the RPO.

k. Contaminated valuablees will be accounted for by using the
DA Fore 3696 (Patient’s Deposit Record) in the conventional
sapner. These valuables will be retained by the RPO who will
sccount for them, and will undertake to decontaminate them as
soon as the situation permits so that they may be returned to the
hospital treasurer or the patient. Valuables and personal
property of the patient will not be disposed of as contaminated
waste without written consent of the patient.

20-5. Responsibilities. a. The senior medical officer (or
senior sursing individual, in the absence of a medical officer)
present at the scene of an accident is responsible to:

(1) Apply first aid to the radiation casualty patient.

(2) Evaluate the injury of the patient and determine if
immediate evacuation is required.

(3) BEvaluate the contamination of the patient, if
practicable.

(4) Decontaminate the patient before evacuation if the
condition of the patient permite, and if such decontamination cam
be performed without aggravating the injuries

(5) Employ contamination control measures.

(6) Arrange, undertake, or direct evacuation of the
casualty to the Emergency Room, FAMC, by the most practical

(7} MNotify the Emergency Room and the RPO that a radiation
casualty is being evacuated toc the Emergency Room.

b. The attending surgeon shall:

(1) Notify the RPO that a potentislly radioactive or
radioactively contaminated casualty is erroute and request

support.

(2) Updertake treatment of the casuelty emphasizing life
saving measures until the RPO arrives.
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(3) Contamii =tion control memsures which are appropriate
for ap emergency room are quite similar to isolation techniques
employed with » highly contagious patient. The movement of the
patient throughout the hospital should be minimized until
decontaminsticn preocedures cap be undertaken or contaminaticn
control measures implemented (e.g., have x-rays teaken in tle
Emergency Room, etc.).

(4) Exposure control messures under emergency room
conditions are as follows:

(a) Employ the minimum number of medical personnel
necessary to evaluate and treast the patient.

(b) Limit the time individuals spend in the proximity
of the casualty to the minimum consistent with his needs.

(c) Keep all ponessential personnel as far away from
the patient as practicable.

(d) If the patient ie bhighly radioactive or
contamineted, rotate or replace staff personnel fregquently to
liwmit individual exposure. Keep a record of all personnel who
sttended the patient including the length of time they were pear

the patient.
¢. The RPO is responsible to:

(1) Provide advice and radiatioz moniioring equipment to
support the care of radietion casualties.

(2) Provide exposure comntrol esnd moniteoring of staff
personpel attenu..g the casualty.

(3) Direct decontamination of the casualty at the earliest
time conmistent with medical needs of the patient.

(4) Direct contamination control measurces to limit the
spread of contamination throughout the hospiteal.

(5) Survey hospital areas for contamination.

(6) Advise on decontamination of hospital areas following
treatment of the casualty.

(7) Notify the Chairman of the RPC of the radiation
casualty and, if vecessary assemble members of the Committee for
appropriate recommendations regarding the medical management of
the casualty and parameters to be examined on a suspected or

sctual overexposure.

(8) Notify the Public Affairs Officer of the incident and
periodically provide updated information.

o
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(9) Make appropriate reports to the Surgeon General, the
NRC, and other agencies in accordance witn pertinent directives.

(10) Meke a prompt investigation of the incident.
(11) Prepare and submit necessary reports of the incident.

(12) JTssue specific guidance for the management of the
radiation cesualty to minimize exposure of the staff or the
spread of contamination depending on the situation. Such
guidance will be developed on the scene by the RPO. His
recommendations should be heeded whenever possible, since
radioactive copntamination can necessitate very costly
decontasination operations and result in the lose of facilities

for many days.

20-6. Reference. HNCRP Report No. 65, Management of Persons
Accidentally Contaminated with Radionuclides.
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APPENDIX A
SECTION I. Required Beferences
AR 40-5 Health and Epvironment
AR 40-7 Use of Investigative Drugs in Bumans and the Use
of Schedule 1 Controlled Drug Substances
AR 40-14 Control and Recording Procedures for

Occupational Exposure to lomizing Radistion

AR 40-3B Clinical Investigation Program

AR 70-25 Use of Volunteers as Subjects of Research
AR 385-11 lonizing Radiation Protection
AR 700-64 Badioactive Commodities in the DOD Supply

Systems

S8 11-206 Personnel Dosimetry Supply and Services for

T MED

TH MED

Technical Radiation Exposure Comtrol
521 Menagement and Control of Diagnostic X-Ray,
Therapeutic X-Ray, and Gamma-Besm Equipment
Having Energies up to 10 Million Electron Volts
525 Control of Hazards to Health from Ionizing
Radiation Used by the Army Medical Department

™ 3-261 Handling and Disposal of Unwanted Badiocactive

™ 43~

Material
180 Calibration Requirements for the Maintenance of

Army Material

™ 55-315 Transportability Guidance for Safe Transport of

Title

Radicactive Materials
10 Code of Federal Regulations - Rules and
Regulations of the Nuclear Regulatory Commission

Title 21 Code of Federal Regulations, Subchapter J -

Regulations for the Administration and
Enforcement of the Radiationm Control for Health

and Safety Act of 1968

Title 49 Code of Federal Regulations - Rules and

Regulations of the Department of Tranaportation

SECTION II. Related References

Nuclear Regulatory Commission Regulatory Guides

7.3

8.13
8.18

B8.20
8.23
10.5
10.8

Procedures for Picking Up and Receiving Packages of
Radiosctive Material

Instruction Concerning Prenatal Radiation Exposure
Informstion Relevant to Insuring that Occupational
Radiation Exposures at Medical Ipnstitutions Will Be As
Low as Heasonably Achieveable

Applications of Bioassay for I-125 and I-131

Redistion Snfety Surveysc at Medical Institutions
Applications for Type A Licenses of Broad Scope

Guide for the Preparatine of Application for Medical

Programs

NUREG-1134 Radiation Protection Traimning for Personnel

&

Employed in Medical Facilities
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The proponent activity of this regulation
is Radiation Protection Office. Users are
invited to send comments and suggested im-
provements on DA Form 2028 (Recommended
Changes to Publications and Blank Forms)
to the Commander, FAMC, ATTN: HBHG-RP,
Aurora, CO B80045~-5001.

FOR THE COMMANDER:

STERLING D. HAMMOND
COL, MS
Chief of Staff

FREDERICK J. SEIDEL

l.ieutenant Colonel, MS

Director of Information
Management

DISTRTYCUTION:
B, D

L4 2588
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TABLE 1

FAMC Reg 40-604

EFFECTS OF RISK FACTORS ON PREGNANCY OUTCOME

Effect

Cancer death in children

Seall head size
Seall head size

Newtal retardation

Stilibirth or spontanecus
shortion

Fetal alcobol syndrowe
Fetal alcoho! syndrome

Fetal alcokel syndrome

Perinatal infant death
(around the tise of birth)

Perinatal infant death
Perinatal infanl death

L

Wuaber Occurring Excess Occurrences
from Mataral Cawses  Rishk Factor from Rish Factor
RADIATION RISES
Childhood Canc
1.4 per thousand Radiation dose of 1000 williress 0.6 per thousaad
veceived before birth
" liti
Radiation dese of 1000 willirads
received during specific periods
after comception:
40 per thousand 4-7 weeks after comception S per thousand
40 per thousand 8-11 weeks after comception 9 per thousand
4 per thoasand Rediation dese of 1000 millirads 4 per theusand
received B to 15 weeks after
conception
WORRABIATION RISES
fccypation
200 per thowsand Work in bigh-risk occupatioas 90 per thousand
(see text)
Alcobol Consusption (see text]
1 to 2 per thousaad 2-4 drinks per day 100 per thousand
1 to 2 per thousand More than 4 drisks per day 200 per thousand
1 to 2 per thousand Chronic alcoholic (sore tham 350 per thousand
10 drinks per day)
23 per thousaad Chromic alcoholic (more thas 170 per thousand
10 drinks per day)
Seoking
23 per thousand Less than 1 pack per day 5 per thousasd
23 per thousand One pack or wore per day 10 per thousand
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CHAPTER 2
ROLE OF FAMC EADIATION PROYECTION
2-1. Purpose. %o delineate the responsibilities of the RFPO.

2-2. Responsibilities of the Radiation Protectiom Officer. The
fupction and responsibilitier of Radiatiom Protection may be
found in FAMC Reg 10-1, Organization and Function Manual, and

TR WED 525. The RPO. a. Acts as radistion safety advisor to

the Commander.

b. Directs all radiation safety activities at FAMC.

c. Serves as principal FAMC staff officer for conmtrol of
radioactive material and machine sources of ionixzxing radiation.

d. Acts as executive agent for the USNEC licenses and the
DA authorization for the pcesession, storage and use of
radioactive material at FANC.

e. Provides readiation safety advice and aseistance to
activities using radiocactive material or machine produced

fopizing radistion.

f. Conducts and admivisters radistion safety education and
training programs.

g. Performs support services, including:
(1) Radistion protection surveys (Chapter 15).

(2) Administration of the personal dosimetry and biocassay
programse (Chapters 6 and 7).

(3) Maintain inventories of radiocactive material and
machines which produce x-ray radiastion.

(4) BREnesure compliance with conditions specified in
the USNRC licenses and the DA authorization.

() Render required administrative reports.

(6) EKeep necessary and required records to ensure
compliance with Federal law and DA regulations.

(7) BSupervise incoming shipments of radioactive material
to svoid contamination of the users’ fecilities and to ensure
compliance with Federsl packaging, labeling, and shipping
requirements.
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(8) Iusure radioactive material shipped from FAMC is in
coeplience with Federal regulations.

(9) Calibrate portable survey ig~truments used at FAMC and
provide replacement instruments for all asers.

B. Develops and tailors isdividusl users’ radiation
protectiorn programs to ensure that sdequate radiation protection

standards will be met.

i. Asoists radiation workers in avoiding unwarraated
exposure to radiation through close and continuous support.



