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i. RESPUNSIBILITIES

A. RADIATION SAFETY COMMITTEE

RESPUONSIBILITIES

Thne Cammittee 18 responsible far:

a. Ensuring that all ingdividuals who wark with or 1n the
vicinity of radiation ang/cor radicactive material have
sufficient training and experience to enable them to perform
their cuties safely and 1n accordance with Nuclear Regulatory
Commission (NRLC) regulations, the conditions of the NRC
license, and this puide.

D. Ensuring that use of radiation and/or vadicactive
material is conducted in a safe marnrer and 1n accorgcance with
NRC regulations, the conditions of the NRC license, and this

guige.

[- 18 Farticipataing in arnd helping to acminister the
institutional program to maintailn radlation exposures as Low
as reasconably achievabie (RLAKRA).

DUTIES

The commititee shall:

A Be familiar with aer i1nent NRLC regulations, the terms of
the NRL licerse, i1nforya. 1on submitted in support of the
reguest for the NRL license and 1ts amenaments, and this
guide.

D. Establish a program to ensure that 1ngiv.iduals whose
duties may reguire them to work in the vicinity of radiation
and/or radicactive material (e.p., Nuclear Medicine Service
personrnel. Nursinpg, Security and Housekeeping personnel) are
properly instructed.

[ 0 Review and approve reguests for use of radiation and/or
radicactive material within the i1nstitution.

d. Prescribe specilal congditions that will be regupred during
a proposed use of radicactive material such as DOsSsSession
limits, requirements for bloassays, physical examinations of
users and special monitoring procedures,

03/84




. Review the entire ragiation safeity program at least
arnmually to determine that all activities are being conducted
safely and 1n accordance with NRC regulations, the conditions
af the license, and this puide. The review shall include an
examination of cocupational radiation exposure records,
reports from the radiation safety officer, results of NRC
inspections and written safety procedures.

; Recommend remedial action to correct any ceficievncies
(1.e., high exposures, excessive or freguent laboratory
contamination, etc.) i1dentified in the radiation safety
program.

O« Maintain written records of committee meetinos, actions,
recommendations, and decisions.

M. Ensure that the NRU license 15 amernded, wher rnecessary.

MEETING FREGUENCY

The KSC shall meet as oftern as necessary to conduct i1ts
business, but not less often than once 1n each calendar auarter.

4, COMMITTEE MEMBERSHIP

The followirng i1ndividuals or thelr selected representatives
shall be appointed by the Director, AVAMC to serve as members of
the committee:

a. Chief, Nuclear Medicine Service (Chairperson)
b. Chief, Laboratory Service

€ Chief, Nursing Service

d. Radiatior Safety Officer

e. HA/RCOS for Research

s Chief of Staff

The Committee membership should also 1ncluge adoitional
persuns such as the following or their selected representatives:

a. Hoting Assistant Chief, Nuclear Medicine Service
. Basic scientists

(8 Chief, Radiclogy Service

a. Chief, Erpineering Service
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B. HADIATION SAFETY OFFICER

i. RESPONSIBILITIES

The Radiation Safety Ufficer (RSU) 1s responsible for
ensuring that activities at AVAMC involving the use of raciation
sources are carried out in a safe marmer and in compliance with
NRC regulations, the conditions of the AVAMC-NRC license, and
procedures set forth by the Radiation Safety (ammittee.

2. DUTIES
The RSU shall:s

a. Mmare persornmel momitoring equipment avaliavle to
appropriate persornnel.

D. Jirect routine i1nsoection of laboratories using or
storing radicactive materiais.

Ce Review the agualifications of individuals, evaluate their
proposed uses of raciation sources and make appropriate
recommencgations to the R3C.

d. Ensure that all laboratories have appropriate warning
signs, wWork areas, disposal supplies and secure storapge areas
for radicactive materials.

e, Participate in the administration of therapeutic doses of
radicpharmaceuticals. This i1nvolives (as aporopriate) makinug
radiation level measurements, i1nstructing rnurses ang patients
and their relatives, making arrarngements for disposal of
waste, and decontaminatior.



C. PRINCIPAL INVESTIGRTOR

ie RESEARCH USES OF RADIODRKRCTIVE MATERIALS

The principal investigator (Pl) 18 responsible to see that
the use of radicactive materials under his authorization complies
with all poverrnmental regulations, the specific conditions and
limitations of nis authorization, and the procedures and practices
of the RVAML, He must ascertain that all persons who use
ragcicactive materials under the coverape of his authorization are
supervised, properly trained and exoerienced, aware of the
attengant raciation hazardg, and observe the orocedures of this
puide.

The Pl 1% responsible to maintailn a safe working enviraornment
and to keep exposures as low as reasonably achievaole (HLRARA).
This i1ncludes perfaorming or having lab personnel perform lab
surveys at appropriate freguencies and having lab persornrel wear
monitoring badges and/or undergo Diocassay measurements when
Necessary. Arny spilil, suspected overexposure, tneft or loss of
material, or other accident must be reported to the Radiation
Safety OUffice immediately. Hlil lab workers must attend the short
course offered by the KHadiation Safety Uffice on radiation
protection princicles.

The Pl 18 responsible for maintaining inventory records of
radicactive material ordered, received, used and disposed of unager
Mmis/ner authorization,. He/she must also submit a rew aoplaication
for any project significantly different from those previously
approved by the committee evern if the same radionuclides are ta be
used (for instance for studies i1nvolving animals when previous
approvals were pgiven only for i1in vitro use).

Upon termination of employment, the Pl shall contact the
Radiation Hafety Uffice orior to leaving and shall account for ano
dispoue of all radicactive materials on his/her i1nventory.

X=RAY FRODUCING MALHINES

The prarncipal 1nvest.igator (Fl) or ohysiclian must assure that
all users of an x-ray machine are adequately traivned in 1ts proper
use and are cogmizant of the hazarads and safety precautions
invoived 1n their work, fhe Pl is also responsible tao have
individuals wear monitoring Lacges when necessary.
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The Raciation Saftety Uffice should be notified immediately in

the following circumstances:

S

a. when an overexposure to radiation 18 1ndicated or
suspected

D. upon failure of an interlock or "faill-safe" device

. whern change in experimental design could result in
sigmficant hazard

a. pefore shielding 1s chanpged or the machine 1s relocated

e, for othner situations which the user believes could result
in a hazara

| for a recalibration of cutput whenever the x-ray tube,
high=valtage rectifier, or any cother major component 1s
replaced

Qe pefore the x-ray machirne is moved or disposed of or
pefore the responsibility for 1ts safety or use 1s
transferred to another person.

ROUTINE MEDICAL USES OF RADIORACTIVE MATERIALS

uny:xcxans who use radcicactive materials for routine

diagrnostic or theraneutic procedures must have adecuate training
and experience as defined by the NRL. Ihe Raviation Satety Uffice
should be contacted for the specific reauirements and forms that
must be completed. In thie marual, tne term "drincipal
Investigator"” refers also to such physicians where aporooriate.
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D USBER UF RADIVACTIVE MATERIALS

Eacn individual user of radicactive materials is responsible
for their safe use 1n order to minimize the exposure rot only to
himself but to others as well. H knowledge of laboratory
procedures (Chaoter VI, waste disposal procedures (Chapter VIID)
and emergency procedures (Chapter [[) 1s, therefore, necessary. =~
short course on radiation protection principles 18 offered by the
Radiation bHafety Uffice and must be attenced by all lLao workers as
soon as possible after they begin work in a radioliscotoge lab.

Each user of radicactive materials 1s responsible for the
proper wearinng and care of his/her radiation badoe (1f 1ssued) ano
for having bicassay measurenments performed whern rnecessary.









1V. Block off the contaminated area. Do not allow
urnauthorized persons to enter.

Ve Confirne the movement of all persurmel potentially
contaminated to prevent the soread.

vi. If contamination 1s airborne, close windows and
doors and evacuate laboratory. Call Radiation Safety
immediately.

Ce SHIELD THE SOURCE: If possible, the spiil should be
shielded, but only i1f it can be cdore without further
contamination or without significantly 1ncreasing your
ragiation exposure,

a. NOTIFY RADIATION SAFETY. The Radiation Satety Ufficer
will provide supervision and monitoring of the cleanup.

e, PERSUNNEL DECONTHAMINATION: Contaminated clothivnn should
be remcved and stored for further evaluation by the Ragiation
Safety Ufficer. If spi1ll 18 on the skin, flush thorouahly
ang then wasn with mild scap and water (see decontamination
procedures 1n the following section).

0



B. DECONTAMINRTION OF PERSUNNEL

i. Surface Contamination

PRUMBT REMOVAL of surface contamination 18 rnecessary to
prevent cpossible transfer of the radicactive material to internal
aorgans by absorption through the skin, 1npgestion or through cuts,
and aiso to prevent possible radiation overexposure to the skin.

Records should be kept of 1nmitial expos re rates of
contaminated areas, methods of decontamination used, and
subseguent exposure rates after each attempt of removing the
contaminat 1on,

Rule of Thumb for beta particles: The surface cose rate
through the nominal protective layer of skain (/7 mo/sa.cm. ) from a
wunifarm thin geposition of 1 pli/sa.cm. 18 about 9 racs/nour for
energiles above about O. 6 MeV.Note that i1n & thin layer, the beta
oSe rate exceeos the gamma cose rate, for equal energiles
released, by about a factor of 100,

external contamination terds to adghere to numan skir,
particularly in folds or crevices, and should be monitored with a
BUrvey meter or Dy smear tests. boecific hot areas so located
should be cleaned up first to prevent the soread of contamination
to clean areas of the boady.

Decontamination of body surfaces may be carried out by
washing the affected area with mild scap or detergent and water,
or a commercial skin gecontaminating agent may be used. Wash -3
minutes and then monitor, Repeat 1f rnecessary. Do not wash more
than 3 or 4 times as continued washing will abrade the skin., @
soft brush may be used to lightly scrub the area, 5Sut care must be
taken not to allow the skin to pecaome irritated or adracged, in no
case should decontamination continue to the point where the
effectiveness of the skin as a protective barrier 18 destroyed.
Uther techniques which may be used to gecontaminate skin an
certain circumstances are as follows:

a. wWater (not hot or very cold), saft brush

De Mild soap

(- SO% tive, D0% coarnmeal mixture i1n water

d. mildly abrasive scoap (LHVH)

@, O% mixture (in water) of 30% tide, 65% calgon, L%
carpoxyi-methyl celiulose

fe plastic bag over arm or leg for several hours to cause
perspiration

Qe tape applied to and removed from contaminated area

M. Sawdust and water

sandpaper

Je clorox (undiluted for small area, Clluted in water ftor
large area)

i1
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If a suitable solvent for the material 1s krnown, which 18 not
injurious to the skirn, this may be tried also. Do not use organic
solvents, as these may only increase the probability of
ragdicactive material penetrating the skin.

&, Cuts
Individuals who are cut by plassware or whose skin 1%

punctured by » ypodermic rneedle should induce the wound to bleed
and should wash the wound under rurming water.

3 Ingestion
Persons swallowing radicactive material should be treated as

for poisoning. Voemiting should be i1rnduced or a stomach pump
should be used to remove the 1noested material.

. Heports

REFORT all radiation incidents involving intake or
contamination of personmel to Radiation Harety.

e



Ca DECONTAMINATION UF LHABORATORIES AND EQUIPMENT

i. MONITOR to determine level and location of
contaminat ion.

& CONFINE the contamination as much as possible. Mark off
contaminated areas, Tor example, by using masking tape. Take ~ re
rot to track contamination out of a contaminated area: nonitor
persons leaving the area, especially hands and shoes. [f (abwere
is contaminated, label 1t with warning tape 1f 1t is vt going to
be 1mmediately decontaminated.

3 wear PRUTECTIVE CLUTHING such as lab coat, rusber
gloves, and shoe covers 1f floor 18 contaminated.

4, CLEANING SPILLE: First remove hot spots, then work from
the perimeter toward the center. Do not use excessive water as
this wmay allow the contamination to run off, If a large amount of
gamma or high energy beta emitter has been spil.ed manipulate the
cleaning rags with forceps or tongs. It contamination levels
cannct be sufficiently reduced, the surface should be strippea or
covered.

- DRY SPILLES should be remaved by wet methods, using wet
apsorbent paper to prevent dispersion. This will reduce the
inhalation hazard.

&, DECUNTAMINATION OF EUUIEMENT can usually be accomplished
[f by using conventional cleaning methods., Flasticware 1s very
gifficult to decontaminate; 1f the 1tem 1s 1nexpensive 1t may be
simpler to cispose of such equioment,

Ts DECONTAMINATION AGENTEH, bHoap or deterpent and water are
generally sufficient. Commercial decontamination agents are
readily availanle and pernerally effective. Solutions of sodium
thiosulfate should be maintained 1f the laboratory use.
radioirodine. Marny other chemical and physical agents may be usod
for severely cortaminated surfaces: consult with the Radiation
Bafety Uffice for cetails.

. Isclate rags, brushes, etc., used i1n cleanup untii they
can be monitored., DISGPOSE of contaminated waste material
properly,

£
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11l. RADIATION MONITORING

A. MAXIMUM PERMISSIBLE DOSES AND DUSE RATES

Uccupational Exposure MBD

Wnole body, head & trunk, active blood- 1. &9 rem/quarter

forming organs, lens of eye, gonads

Hands anag forearms, feet and ankles 18.7% rem/couarter

Skin of whole bogy /.89 rem/guarter

Thyroiro 30 rem/yr

Uther organs 15 rem/yr

wWhole body (1f total vose 18 less than 4 rem/auvarter

S(N-18) and Form RHS-1 compiled)

individuals \outbO\ 18 years ola 10% of avbove limits

Fetus (from cccupational exposure to mother) 0.5 rem/gestation
period

Population Dose Limits Dose Rate

Average population dose (excluding natural O, 17 rem/year

Dackground ano medical).

Iindividy «l member of public (excluding 0.0 rem/vear

natural Dackgroung and mecdical).

trea Llassification Dose Rate

Unrestricted MHrea ( & mrem 1n any one hour or

C 100 mrem in any 7 consecutive days

Hadiation Area ) 5 mrem in any one hour oar
) 10U mrem in any 5 consecutive cays

Migh Kadiation Hrea ) 100 mrem 1n any one hour
15
09/ 84




Tt T e T T T S T N T T I oty W~ T STed T i ¥ L

L e . T e T e T T B R I W N I W o T W s Lo S g, o

B. ALARA POLICY

The V. HA. Medical Center, Hugusta, GA is committed to
maintain radiation exposures to employees, patients, visitors ana
the gerneral public from activities congucted at the i1nstitutior as
low as reasonadbly achievable (ALHRH), This 18 accomplished by
enforcing the policies stated elsewhere 1n this manual such as
requirements of 1rnvestigators using radliation SOUrces 1n research
and surveys of patients undergoing radiotherapy treatments as well
A8 an extensive survey and auality control program for x-ray
machines.

Kadiation monitoring reports are reviewed monthly by the
Radiation Safety OUfficer or other cualified person. K lList of
individuals receilving cuarterly exposures 1n excess of 1U% the
limits given in section H. of this chapter i1s complled. In some
gepartments, such as RNadioclogy, 1t 18 not unusual ftor exposures to
exceed this level, however for departments where 1t is
unexpectedly hign and for all exposures 1n excess of 30% of the
MBED, an investiyation will be conducted to determine the cause and
suggest methods for changing work habits 1f possible.

ie



C. HERSONNEL MONITORING

Individuals who may receive an occupational racgiation
exposure 1n excess of ~“5% of the MPLU piven 1n Section H of thas
chapter must wear a raciation monitoring device. ‘hese are
furnished by an outside verndor through the Radiation Safety
Office. A1l such 1ndividuals, and any other persons who work with
radiation sources who wish to be monitored, should fi1ll cut a
badge application form at the Radiation Hafety (Uffice. The badues
are not sensitive to low enerocy bheta radiation such as emitted by
H~3 and C~14. It 18, therefore, not necessary for individuals
working only with these radionuclides 1o wear a badoe.

It is the responsibility of the orincipal i1nvestigator to
@ensure that all persons who use radionuc.ides or work 1n an area
where radionuclives are used wear approp-iate radiation dosimeters
when reauired,

Hersonnel eXxposure records are maintaineg by the Radiation
baftety Uffice. Copies of monthly exposure reports are orovided to
apprapriate departments for posting.

Pocket ionization chamber CoSinevers are availanlio from the
Hadiation HBafety Uffice to be used by individuals who are or may
be working in high radiation areas for i1mmediate exposure
infarmation, They are not acceptadble as & level record ang must
therefore be used alorg witn a film or TLD bacpe.Care must be
taken 1n using these cosimeters since readinugs may be 1naccurate
when used over time periods greater than a few days. They must ;‘
compared against a similar gosimeter weot 1n a low backaground
area.

17



D. BIOUASSAY PRUCEDURES

i. Criteria for Measurement

Fioassay procedures are performed by the Nadiation Safety
Office for users of H-3, [~185 and 1-131. When gquantities of
these 1sotopes 1n excess of 10 mCi, | mCi and 1 mCi respectively
are orderec, the RS0 will inform the investigator that bicassays
may be necessary. WwWhen cuantities of H-3, [=-185 or [-131 harndled
witnin a three month period exceed the values shown 1n lTable |
(for the appropriate process), a bicassay 18 reculired. Wwhen these
gquantities exceed 10% of the values in Table I, a bicassay may bDe
required. This will be cetermined by the Kadiation Safety Ufficer
and the Radiation Safety Committes2 at the time of authorization.
It 18 the responsibility of the 1nvestipator to ens' » that he
and/or Nis lab workers receive biloassays when appropriate. The
Dicassay procedure for =180 ang 1-131 consi1sts of measuring
radiation emitted from the thyrold using a sodium iodide cetector
placed on the throat., HAction levels shown 1n Table | are
activities in the thyroid. The biocassay procedurs for H-3
consists of counting @ urine sample 1n a liaguid scintillation
counter. Hotion levels shown in Table 1| are activity
concentrations 1n the urine,

. Freagquency of Measurement

Each employee should have a bilicassay performed before
DEgInMing work with guantities in excess of those stated above.
Whern work has begun, measurements should be mace at least as often
as shown in Table 1. Routire exposure 16 defined as working with
appropriate auantities more freqguently than every two weeks,
Non=rout ing exXpusure 18 work with approoriate activities less
freaguently than every two weeks, whern measurements have bDeen made
every two weeks for 3 months and the Hetion Level 4 values have
ot Deen exceeded, measurerents are requirved only every S months
as long as no significant “hanoges nNave Leen made 1v operating
Procedures. H oelay Detween DosKiIDle exposure and bloassay
measurenent of at least 6 hours 18 recessary for [(~-129 or [~141
UNiEEs eXCEsSEive eXDosure 1s possible ant a thyrold blocking agent
18 being considered,

18



d. FAction Levels ang Lorresponding Hotions

V3784

a.) If activity levels or concentrations exceed values piven
in Action Level | of Table 1, a survey will be performed by
Radiation Safety, including interviews with persons involved
in cperations 1n the laboratory to determine the cause(s) of
the exposures and evaluate the potential for further large
exposures, MAppropriate corrective actions will be
implemented to lower the potential for further exposures.
Emplovees will not be permitted to resume work with
activities listed above until the corrective actions have
beern taken. The pilcassay measuremert should be repeated
within one week for H-3 or within 2 weeks for [-1&5 or 1-1J41
in order to evaluate the effectiveness of the corrective
actions.

D. ) If activity levels or concentrations exceed values given
in Action Level 2 of Table 1, all steps listed in a.) must be
tanen. In addition, therapeutic procedures snhould be
considered which could accelerate removal of the radionuclide
from the body. Biocassays should be performed at
approximately weekly intervals until activity levels or
concentrations, are below values listed 1n Hotion Level 1 of
Table 1.
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Table 1.

BIOASSAY ACTIVITY LIMITS AND RCTION LEVELS

H=3

NUCLEOTIDE
PRECURSORS

I-1&5

VOLATILE
UR
DISPERSIBLE

BOUND TO
NONVOLATILE
RGENT

i=3

VOLARTILE
OR
DISPERSIBLE

31

BOUND TO
NONVOLATILE
ABGENT

PROCESS A
OPEN ROOM

10 mCa

1 mCa

10 mCa

1 mCa

10 mCi

PROCESS B
FUME HOOD

100 mCa

10 mCa

100 mCa

10 mCa

100 wmCa

PROCESS C
GLOVE BOX

1 Ci

100 mC1

b ——

1 C

100 mC1

1 Ci

ACTION
LEVEL 1

S wCizl

0. 12 pla

0. 04 wC

ACTION
LEVEL &

50 wpCi/1

0.5

wli

0.14 pCa

RCTION
LEVEL 3

B |

3 pCa/z1l

O. 18 pli

o o —

Q.04 pCa

NON~ROUT INE
EXPOSURE
MAX I mMUmM
ELAPSED
TIME FROM
EXPUSURE T0
MERSUREMENT

i
|
!

UNE
MONTH

10 DRYS

ROUT INE
EXPOSURE
INITIAL
FREQUENCY

EVERY TWO WEEKS
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E. INSTRUMENTATION AND RADIOLOGICAL SAFETY EQUIPMENT

i. Survey Instruments

J No radionuclide laboratory work snhnall be conducted unless

R proper survey eguipment 1s availlable. It is the responsibility of
the principal investigator to provide appropriate radiation
getection eguipment faor work performed under his authorization. -
portable survey instrument can be used to MoOMITOor work areas anc
ilap personnel for many radionuclives used, however for low eneragy
beta emitters such as H-3, C-14, and 5-35 it 1s usually
recomnernded that wipes be taken and counted in a liaguid
scintillation counter. More than one survey 1nstrument may be
required if different radionuclides are used. For instance, a Gm
counter i1s usually used to detect high energy beta anco gamma
emitters, a sodium l1odide detector is recommended for low ernergy
gamma emitters (such as (~129) ard an i1onization chamber 18
recommended 1f it 18 rnecessary to measure actual exposure rates.

All portable survey instruments used at AVAML must be
calibrated annually. This 1s performed by the Radiation Safety
(Uffice using a Cs~137 scurce. The calibration of this source is
traceable to the National Bureau of Standaras. Each scale (up to
1 R/hir) of an instrument 18 calibrated by placing the probe at
such a gistance from the source that the exposure rate is bDetween
one third and two thirds of full scale. 1f possible, the
instrument is adiusted so that the measured exposure rate differs
from the actual by less than 10% on each scale. Far any scale on
which the measured exposure rate differs from the actual by more
than 10%, a correction factor will be determined. The racgiation
exponure rate from a reference Check sSource 1s also measured
guring the annual calibration, This can be used ftor more freqguent
periodic checks of the i1nstrument, For instruments used for
auantitative measurements at lower erergles (e.o, I1-125, To-99m,
Xe~133), the instrument should be calibrated using a source with
an appropriate energy or calibration factors should be
determined.

A list of all survey instruments ancg the calibration results
are «ept by the Radiation Safety Uffice, A investigator must
therefore inform the Raociation bafety Uffice whern he obtains a rnew
survey instrument. fhe Radiation Safecy Uffice has several types
af survey instrumernts and should be contacted 1f a special survey
is desired or 1f a survey instrument is rnot functioning. The
Hagiation Safety Uffice does not repalr survey instruments.

i



2. DOSE CALIBRATOR

Nuclear Medicine Service shall maintain a dose calibrator for
use in evaluating the radicactivity 1in radiopharmaceuticals.ll
radicpharmaceuticals are assayed for activity prior to
administration. The instrument 1s properly zeroed and the
removable chamber liner 1s always used. The accuracy of the
activity must be 10% or better. The fallowing checks of the dose
calibrator must be made at the frecuencies i1ndicated.

a. Constancy of the dose calibrator is checked daily witnh a
one millicurie Cs~137 source. A lop of these readings 1s
maintained. The activity expected is corrected for the 30
vear half life of Cs~137. If the measured activity 18 rnot
within +/~ 5% of the calculated activity, the instrument must
be repalired or agjusted.

. Linearity of the cgose calibrator 1s checked guarterly
using the Cali-check device according to the manufacturers
instructions.

- Commonliy used syrinoges and vials are assayeo to
determine a correction factor for a specified volume and
radionuclide. Maintaining constant activity, this volume 1is
adjusted over a reasconacle clinical range to determine
correctiun factors.

d. Accuracy of the dose calibrator is checked ammually for
several NBS traceable check scources (sueh as Ls~137, Co-57
anog bBa-133) with ernergies and activities similar to that used
in daily procedures. This accuracy check 18 peryormed sither
by the manufacturer or by the MCE Radiation Safety Uffice. 1f
the measured activities do not agree with the calculated
activities to within +/- 0%, the instrument should be
repaired or adjusted. whernn a unit is i1nstalled, the reading
for a 1 mCi Ces~137 standard is recorded on each radionuclide
setting.



IV. PERSONNEL TRAINING PROGRAM

The Notice to Employees sign (Rppendix 1ll) is posted in
conspicucus locations for all employees who are occupationally
exposed to radiation sources at RAVAMC, This manual (Ragdiation
SGafety Guide) is 1ssued to all approved principa«l i1nvestigators
and should be made available to all ragiation workers. Hdditional
information 18 maivntained 1n Nuclear Medicine Service and 1s
avaliliaple to all radiation workers. This includes:

Lurrent Radicactive Materials License
Correspondence to and from the NRC concerrning the license
License inspection reports
Radiation exncsure records
NRC reguliatiuns (Taitle 10 - Lhapter |
CUDE of FEDERAL REBULRATIONS)

He HESEARCH PERSUNNEL

Staff members responsible for use of radicactive materials
wshall provide sufficient training to persons working uncder their
authorizations to assure that radiation sources are used safely.
The Radiation Safety Uffice will suonplement the training with
periodic radiation safety programs (at least arnmually). The
Radiation Safety Lourse for laboratory persormel must be attended
by new laboratory workers at the earliiest possidble time.

B. ANCILLARY PERSONNEL

Building Management personnel are briefed pericdically on the
hazards and safety precautions i1n mairntaining the laboratory.

Ce NUCLEAR MEDICINE PERSUNNEL

Various topics pertaining to Nuclear Medicine and Lts safte
practice are covered in monthly Nuclear Medicine Service
eSS 10NS,.

i
I~
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D. TORICS OF INSTRUCTION

Lectures to individuals listed in sections H-C of this
chapter will include the following topics:

Basic rnuclear and atomic physics

1 Basic counting statistics

1 Nuclear instrumentation

' Radiation protection principals
Radiation bioclogy
GQuality control
Potential hazards associated with radicactive material
Radiation safety procedures
NRC regulations
Contents of the institutional licernse
Reporting of unsafe conditions
Emergency action
Film badpe, biloassay and survey vepomts
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Ve AUTHURIZATION, PROCUREMENT, RECEIPT AND DISPUSAL
OF RADIOCACTIVE MATERIALS

H., AUTHORIZATION FOR USE UF RADIATION SOURCES

All persons at the AVAMC who use radiation sources must
@either be authorized or work under the supervision of one who 18
authorized.

Prerecuisites for Authorization: The i1ndividual must
a. be a faculty member,

D. nave adequate training and experience Tor the proposec
uses (Hdeguacy of trainming and experience for the proposed
uses 15 evaiuated by the Radiation Safety Uffice ana the

Radiation Safety Committee when a proposal 1s submitted. ),

o nave the use of adeguate rfacilities ang egulipment to use
radiation sources so that there 1s reasonadle assurance tnhat
radiation exposure to all persons 1nvolved will be minimized.

fRoplication blanks for authorization may be cbtained from the
Hadiation Safety Uffice.

The completed application shoulog be sent to the Raociation
Safety Office where i1t wilil be reviewed. wher cthe Radiation
Safety Uffice concludes the evaluation, a recommendation will pe
made to the Radiation Safety Committee for: (a) authorization
without additional restrictions, (b)) authorization with
restriciion, or () denial of authorizatior. Ht least three
members of the committee wiil review the application ang
recommendat 1on. he three committee members must either approve
the proposal as written or approve 1t with certain specified
conditions unanimously. If one cr more committee members does rot
approve 1t, the proposal must be mocdified to satisfy the
cobjections or the full committee musc meet to discuss 1t. w4
majority vote of the full committee membership 18 then rnecessary
for approval.

In acceptinng arn authorization, the applicant agrees to open his

facility at ali reasonaple tiwes for visits by the Nuclear
Regulatory LCommission ano the Radiation Safety Ufrice.

C7/86



35 Non—-human use of Radicactive Material

The use of each radioriclide should be described in
sufficient detail to permit an evaluation of the radiation safety
aspects of the work. This should i1nclude, but not e limited to:

a. the activity (irnn mCir or pCi1) of each radionuclide to be
Hept 1n stock

be. the storage location
C. the activity to be used 1n an experiment run

d. the eéxpected fate of the radiornuclide during use, 1.€.,
whether 1t 1s taken up in a compound, metabolized, evolved as
a pes, remains 1n the precipitate, etc.

e, the method of containing the radionucliice during use
. 4 the means fTor collecting radicactive waste

g. the radiation surveys to be performed before, during, and
after the experiment to monitor work areas and persornmel for
contamination

n. and aother information pertinent to the evaluation of
radiation safety aspects of the work being done

2 Human use of Kadicactive Material

All persons at the RAVAML responsiole for the administration
aof radicactive materials to humans for clagnosis or treatment of
1liness or Tor research purposes must be a physician or dentist.

The NRU has established criteria for acceptable training and
experience for medical uses of radicactive materials. These
criteria will be utilized 1n evaluations concerning well
established procedures or for investipatioral procedures utilizaino
grugs for which a "Notice of Claimed Investigational Exemption for
a New Drug” (IND) has beeri accepted by the Food and Drug
fdministratiorn. In _addition to NRC _reguirements, the VA alsc has
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in 1nstances where arn investipator desirves to use radioactive
material i1in a procedure that 18 rot well estaplished and for which
an IND has rnot been accepted by the Food and Drug Administration,
the Radicactive Drug Research Committee (RDRC) can authorize the
investigation. The RDRC can only approve investigations that

drug_in_humans_ for such purposes (i.e.

trial). The i1nvestigator must provide substantial i1nformation to
the RDRC so that an appropriate evaluation can be made. The
investigator must report to the RDRC each calencar cuarter on the
activities of the research conducted under such an authorization.

3. Raciation Progducing Machines

Hll perscns at the AVHMC who use a radiaticn producing
machine must be a physician or dentist if humans are to be
intentionally i1rradiated.

Licensed phvysiclians or dentists that use radiation producaing
machines 1in =outine diagrnostic or therapeutic radicgraphic
procedures on human patients are uranted a perneral authaorization
provided that the eguipment 1s cperated by persormel trained in
proper usage.

Experimental use of radiation producing machines on numan
patients or animals must have the specific approval of the
Radiation Safety Committee prior to commencement.

H rewly acoulred radiation producing machine willi not be
pmliaced 1n operation untill an authorization has been opranted Dy
Medical Physics. The principal i1nvestipator must rnotify the
Medical Physics when radiation progucing machines are reiocated.




B. PROCUREMENT OF RADIUDACTIVE MATERIALS

An investigator may order only radionuclices that he has been
authorized to use by the Radiation Sartety CLommittee (see
procedures in sections &4 and C of this chapter).

Radiorrcliges used 1n Nuclear Medicine are cordered uncer the

authorization of the Chaief, Nuclear Medicirne Service who is listed
on the AVAML - NRC license.

Urdgers for radionuclides used 1in research must be approved by
the RACOS or administrative officer of Researcn Service or theair
cdesionee. The Radiation Safety Office maintains the radiocisctope
inventory and pericdically provides a list of racionuclices
possessed by the approved i1nvestigators to Kesearch Service, Hry
order will rnot be approved if 1t would cause the Pl's possession
iimit toc be exceeded or 1f the FI is mnot approved for the
radionuclide. Rfter an order 1s approved, ths order is placed by
Supply Service and a copy of Form Z237 is sent to the Radiation
Safety Office. fhe RSU then oernerates the Radiocisotope Receipt
and Disposal Form and sernds a copy to the Fl. If special
ragiation monitoring or a wipe survey 1s reguired, the Pl 1is
instructed to notify the RSU when the packapge arrives.
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C. RECELIPT OF RADIUACTIVE MATERIALS

Shipments of radicactive materials that arrive guring normal
working hours are received by the Nuclear Medicine Service or by
the Receiving Warehouse. Hfter receipt by the warehouse, the
package snould be takern to the appropriate laboratory by warehouse
persornnel. During off—-duty hours security persormnel will accept
gdelivery of packages corntaining radicactive materials and place
them in the refrigerator in Supply FProcessing and Distribution
(5PD). They will be picked up by Nuclear Medicine or Research
personnel on the next working day. These packapes should rnot be
marndled more than absclutely recessary.

If the package is wet or appears to be damaged, immediately
contact Radiation Safety and ask the carrier to remain at the
Medical Center until 1t can be determined that neither he rnor the
cdelivery vehicle 1s contaminated. The VA Police have an emergency
call list for Radiation Safety.

fis scon as possible after the package arrives in the
laboratory, lab persormel should carefully inspect it for dawage. <
1f the package appears damaged or wet, or 1f special monitoring 1s
recuired, Radiation Safety should be contacted i1mmediately.

wear gloves when opening a package corntaining radicactive
materials. vVerify that the conternts agree with the packing slip
and requisition. Check the integrity of the final scurce
container (i.e.., inspect for breakage of seals or vials, loss of
liguid, and discoloration of packauing material).

It should always be assumed that a source vial 18
contaminateds; therefore, wear gloves and take other precautions o
prevernt the spreacg of cuntaminat 10r. Te determine 1f the vial is
contaminated, a wipe carn be taken of the source vial and counted
in an apopropriate low level counting instrument.

Monitor the packing material and packapes for contamination
pefore discarding. I1f contaminated, treat as radiocactive waste.
I1f not contaminated, obliterate radiati.on labels before discarding
in repgular trash.

n
uw
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D. TRANSFER OF RADIONUCLIDES

On Campus Transfers

Whern it i1s rnecessary to transfer radionuclides from orne user
ar location to ancother, approval must be obtained from the
Radiation Safety Uffice. when trarnsfers are made from one
principal investigator to ancther, receipt and disposal records
must be pernerated to maintalrn accurate i1nventory records. wher
material is transferred from orne room to ancther or one bulloing
to ancther, the Radiatiorn batety Office will need to evaluate the
proposed transfer with respect to the packaging, container and
methag to ensure that 1t can be accomplished safely.Specifically,
liguids should be transported only 1n sealed containers with
secondary contaivment 1f there 18 a possibility of spiliage,
breakage, or leakage.

Se Off Campus Transfers
1l tranefers of radicactive materials off campus must De

made through the Radiation S5afety UOffice to ensure compliance with
11 license conditions anc. DOT regulations.
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Vi. LABORATORY PROCEDURES FOKR HANDLING RADIUVACTIVE MATERIALS

A. GENERAL RULES FOR THE SAFE USE OF RADICACTIVE MATERIAL

It is the responsibility of those working with radicactive
materials to orotect themselves and others from radiation hazards
arising from their work. Bad example ano careless working hapits
may urnecessarily expose associates or contaminate rfaciliities and
cannot be tolerated. ;

An investipator 18 gilven permission to use radiocactive
materials by the Radiation Safety Committee: the i1nvestipator 1s
made responsible for all cperations i1n his laboratory. Specific
resporsibilities of the Frincipal Investigator, the individual
users, and the Radiatiorn Satety Uffice are viven in Chapter [ of
this manual.

when working with radiation sources, both i1nternal ano
external racdiation exposures must be minimized. External
exposures can be reduced by reducing time spent and 1nereasing
distance when handling radiation sources and Dy using appropriate
shielaing. interral exposures can be eliminated 1f proper
contamination control procedures are observed. The following
vules snould be understood and practiced i1n all radiociscotope
laboratories.

1. Designate and lapel the radicactive work area(s). Flan
your work witn safety in mina! Consider the consecuences of
leaxkane or equipment faillure. Choose rnon—-porous benchtops. Laver
work surfaces with absorbent paper that has plastic backing to
mprotect furniture and facilitate cleanup. Make use of secondary
containers (eg., trays) toc help confine lioguids if spilled.

b~ wWhern contam:imnation 1s possible, wear a lab coat and
gloves. Charge disposable ploves freguently whern handlino
contaminated 1tems. Potentially contaminated lab cocats should
remain in the laboratory.

Se Desigpnate ano label a storage area for radiolisctopes.
Radiocisotopes shall be kept in the designated storape area when
nat 1n immediate use.

4, Staock the laboratory with plastic or rubber ploves. lab
coats, warning tags and labels, appropriate survey/counting
instruments, forms for recessary records, plastic bags and tape
for waste disposal, absorbent paper, etc.The use of good
procedures 1s oreatly facilitated by having proper tools and
supplies at hand.
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5. Designate and label a "not” sink for radicisotope
gisposal and cleaning radiocactive plassware. Tag the sink to
provide a warming that i1t wmust be surveyed before plumbing work 18
daone.

6. wWhen possible, use remote handling devices such as tongs
or forceps and work behind a protective shield when handling
significant gquantities of gamma or high energy beta emitters.
Heavy rubber or leather ploves can be used when working with high
energy beta emitters.

Te Canfine work with pasecus, volatile or dust-forming
radicactive material to hoods or glove boxes.

8. NO extensive radiochemical work should be performed with
hazardous amournts of material until the procedurz2 has been tested
with a cummy or dry rur.

9. Hreas 1n which radioisotopes are used should be
urncluttered. Gereral rules for a pood chemistry laboratory are
applicable.

10. Radicactive materials should riot be left in an uncovered
container. O(Llass contairners should be placed inside larper
break-resistant secondary containers. Containers should be
clearly labelled as to the nature of their contents.

11. Eatino, drinking, smoking ang the applaication of
cosmetics are prohibited in areas where unsealed radicactive
materials are being handled.

i2. Pipetting or similar operations by mouth suction (or
blowing) 1s prohibited. (This includes pipetting not only
radicactive materials, but also nonradicactive mate~i1als 1n areas
where radicactive materials are used.)

) & 8 Monitor hands, feet, clothing ang work area routinely
for contamination. Hands should be washed routinely after
Mandling radicactive material, especially before eating.

14, 1f provided, persormel monitoring badoes must be worn in
restricted areas. Since a badge report 1s a lepgal record, a bauge
should be worn only by the individual 1t 1s issued to and only
while performing duties at or for the V. A. Meadical Center,
Rugusta, O6A.

19 Dispose of radicactive waste only 7 specially
gesignated receptacles. UOnly designated sinks are to be used for
low level aguecus radicactive liouids.

1
o
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16. Familiarize yourself with the procedures for radicactive
decontaminat ion. The person responsible for a spi1ll 1s aiso
responsinle for the cleanup.

) & 2 Transport radicactive materials 1in double conteirers (in
case of a fall) which are adeqguately shieloded for the radionuclide
being transported.

i8. Do riot leave radicactive materials unattended in places
where urauthorized persons may handle or remove them. Return to
storage as soon as possible after use.

19. Use syrinpe shielids for routine preparation of patient
cdoses and administration to patients whenever practicanle.

<0, Procedures set fortnh in the Nuclear Medicine Departmernt
Fracedure Marual will be follosed when eluting a pernerator and
testing the eiution for molybdenum 399 breakthrough.
Chromatography studies will be performed to determine tagging
efficiency of prepared radiopharmaceuticals using procedures 1in
the manual. The activity obtaived per elution, auantity of
malybdenum 95 present, and the tapoging erficiency of prepared
radicpharmaceut.icals wiil be recorded 1n a lop book.

21 Assay each patient dose i1n the dose calibrator and
record the resuits in a loo book prior to administration. Do noat
use any doses that differ from the prescribed dose by more than
10%.

28, Survey the ot lab for contamination after each
praocedure or at the end of the day. Decontaminate 1if recessary.
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B. STORAGE OF RADIONUCLIDES

Radionuclides must be stored to permit access only by the
principal investigator (Pl) and those whom he gesignates. Rooms
in which radicactive material is stored must be locked when the Pl
or lab worker 1s rot present. if the Fl does riot have complete
contraol over the storage area, the radicactive material must be in
a locked refriperator, freezer or cabinet. cach area and room
where radionuclicdes are stored must be posted witn a radicactive
materials sior. Radiation levels around storage areas shouid be
measured routinely. If radiation levels could exceed two milliirem
per hour, the area must be posted with a radiation area sigr.
Proper signs can be obtained from the Radiation Safety UOffice.

Refriperators used for radionucliide storage must not be used
to store food.

Kadionuclioes which could become airborne must be stored 1n a
ventilated hood. The control switch for the hood ventilation
shall remain in the "ON" position.

Hll radionuclide storapge containers must bear the radiation
symbol arng be labeled with the type of radiornuclide, 1ts activity,
and the date the activity was recoroed. It should also be ciear
@ither by the storage location or by markings on the container who
the material belonpgs to.

C. BIOHAZARDOUS RADIVACTIVE MATERIAL

Ffor procedures that involive biohazards (biologlic,
carcinopenic and toxic substances and/or organisms that can
endanger the healith and safety of persormnel, opatients or the
public), as well as raciation nazarcos, Lthe RVHENM. bBlohazarus
Committee must be consulted.

D. PRUTECTIVE CLUOTHING

Protective clothing must be worn whenever contamination 1s
possible. Uuter protective clothing as well as personal clothing
must be routinely monitored e ch day or when radionuclide work 1s
completed. USE DISPUOSABLE PLASTIC GLOVES TU PRUTECT YOUR
HRANDS. Coveralls, laboratory coats or other protective parments
worn in the laboratory are rot to be worn elsewhere, especially in
places where smoking, eating and “rinking are allilowed. HMrticles
which become corntaminated shnall be decontaminateag or marked and
stored until activity has decayed to an acceptabie level or
disposed of. Contaminated clothing shall not be vent to the
taunary.

a4
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E. USE OF RADIUAKCTIVE MABTERIALS IN ANIMALS

The Radiation Safety Committee authorizes some investigators
to administer radicactive materials to animals during researcnh.
If the services of the Hnimal Research Facility are reguired in
fhousing of, care of, or experimerntation with lab animals, they
must be rnotified well in advarnce of commencement of
experimentation. The following rules should be observed when
armimals containing radicactive materials must be housed:

1. All animals which have been pivern radicactive ma.erial
should be isclated from the other animals that do not contain
radicactive material. There is a room spec: fically designated for
ragicactive animals i1n the animal facility.

2. Cages housing animals containing radicactive materials
should be labeled with an appropriate radisactive materials
warnirng signs.

e The "Notice to employees” and "cmergency Hrocedures”
should be posed irn a conspicucus nlace within the animal
facilaity.

4. The bottom of the capges should be lirned with absorbent
paper pads with plastic packing or other appropriate absorbernt
materi1a.s.

Do A radicactive material waste disposal can should be i1n
the area where the animals are located for use when cleaning the
cages.

6. Animal attendants s ould use disposable ploves when
handling waste from animals containing radicactive material. Thas
should be disposed of 1v the ragicactive materials waste cisposal
Can.

7. Washing the animal cages and collectiorn baskets at the

end of the experiment should be performed as usual after they are
gdecontaminated by laboratory personnel.
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Fo_  RADIONUCLIDE LABORATORY CLASSIFILATION

Inree_factors influence the hazard classification of a
ilaboratory:

1) _The maximum _activity stored or used 1in_the area.
2)_Relative radiation hazard of the radigonuclides used.
S.. The type of use in _terms of the relative hazard of the
handiing procedures,

recommends that if less than 200 pCi 1s used _at_any one time, a
monthly survey should be performed. _Higher activities may require
mwore_ frequent surveys. Since different radionuclides have
gifferent hazards assgciated with them, the activity of each
radignuclide i1s normalized to take 1nto account the relative
hazards. _The normalized activity concept combines the tnree
factors listed apove into & single term as _piven by the following
eguat ion:

- Na_ = Ca / (IT X OF + EH)

where Cu = 7.4 - a constant _that normalizes to 1-131 which_1s _tne
west_hazardous radiconucliige commonly used in_cpen form _in
Biowedical research, diagnosis and therapy,

No_(normalized activity) — _maximum_activity used _or_stored in_a
iab

IT (internal loxicity) - The teoxicity of a ragdicnucliide in the
body_deperds_con_the type ang energy of radiations emitted, the
grgans_in_which_the radionuclide concentrates ana the efrective
nalf-life. _The IT value assigned 1s equal to tne inverse of the
Arnual _Intake Limit (oral - in mCi) for the ragdiconuclide _as piven

gy ICRP_30 (see lTablie &),

_{0peraticnal Factor) = Tnis factor modifies the 17 value to
account for the potential hazerg of the operaticonal procedures, in
gther words, the potential for dispersal and intake of the
radgicactive material (see lable 3),

E¥_(External Hazard) - The external hazard of a ragiornuclide 1s
girect.y proportional to tne ragiation_energy and rumber of
photons_or_particles emitted per disintegration (see lable &).
ihe_values in _Jable ¢ were calculated by taking the inverse of the
@ctivity which woulg deliver the MED to the whole body (5 rem) 1f
a_worker were 1 m from the source, 40 hours per week, D0 weeks per

year.
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Table <.
RADIONUCL IDE 1T
AMe4 1 4, 9€~03
IR192 1.5€-01
RU103 3. 4E-02
mO35 1.8E-01
P32 0. OE+Q0
LR&S . OE+00Q
C14 0. OE+00
CH137 1: 3E=01
CL36 0. OE+00
CRO1 5. BSE-03
GD153 1. 0E-02
bBRAG7 3, 2E~-Og
AULSH 7. 9E-0Q2
H3 Q. 0E+QO
IN111 7. 2E~02
1123 2, 4E-02
1125 1. 7ZE-03
1131 7. 3E-O2
FESS 0. QE+00
FESYS 2. 4E~01
NIB3 0. OE+0OQ
RB&7 Q. Qe+00
NRZe 4. 3E-01
SR8S 1. 0E-0O1
SR90 0. Qe+00
835 0. QE+00
TCI9M 2. 3E-02
T1L201 &. 9E-03
XE133 S SE-03
INES 1. 1E-O1
cos7 3. BE—-O2
Coe0 S. OE-0}
RE86 2. OE-0O2
AUL19S 4, 1E-04
BR133 7. 1E-O8
CEL141 i. 3E~02

O//66

EH

7. 4E+02
9. 3E-01
5. 3£~01
9. 3E-01
1. 9E+00Q
6. 2E-01
4, 1E-01
9. 2ZE+00
6. 2E-01
3. 7TE~-02
1. 9E-01
1. 2E~01
9. 3E~01
1. 2E~0O2
1. 9€-01
3. TE~O1
3. TE+01
. TE+O1
1. 2E-01
1. 2E+00Q
1. 2E-01
9. 3E~0)
1. 9400
4, 1E-01
3. 7E401
9. 3E-0&
1. 2E-02
6. 2E~-02
0. OE+00
3. TE+OQ0Q
1. 9E-O1
5. 3E+00
1. 3E+Q0
1. 9E-01
6. 2E-0O1
6. EE-01

MAX IMUM NORMAL IZED
ACTIVITY FOR MONTHLY SURVEY FREQUENCY

RCTIVITY
(mC1i)

U, 010
6. 884
10. 000
7. 10}
4,008
10, 000
10, 000
0, 792
10, 000
10. 000
10, 000
10. 000
7- 388
10, 000
10, 000
10, 000
0. 200
Q. 200
10, 000
S5.038
10, 000
8.016
3. 248
10, 000
Q. 200
10, 000
10, QOO0
10. 0Q0
10, 000
1.9464
10, 000
1. 261
3. 966
10, 000
10, 000
10. 000
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Table 3. UPERATIONAL FACTORS FOR USE OF RADIURCTIVE
MRATERIALS AS RECOMMENDED BY ICRP PUBLICRHRTION %eb

Uperational Factors for Laboratories

.
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6. LPBORATORY sSURVEY PRUOL:DURES

The Radiation Safety Office performs montnly surveys o
laporatories. Fersormel utilizinpg radicactivity are encouraged
and sometimes reguired to perform radiation surveys more
freguentiy in order to determine the extent of radicactive
contamination and to ascertain that all waste and stock material
nas been properly disposed of or stored.

Routine surveys should be carried cut in two parts to
cdetermine the radiation level ano the removable contamination
level.

1. Radiation Level

Monitor the area with a radiation survey meter surficiently
sensitive to detert O.1 wmk/hr. The revults of this survey should
be recorded.

2. Contamination Level

H series of wipe tests should be taken 1n all areas where
activity 1s handlied in unsealed form. The location of wipe tests
should be 1ndicated on a survey form ang snould be chosen for
maxinum probability of contamination, €.0. areas where individual
coses are drawn up, freoguent pipetting carried out.

Floors, particularly adjacent to doorways, lead syringe
shields, and door and drawer handles should also be wipe test
frecuerntly. Care should be taken that cross contamination does
rnot ooccur.

An end wircdow GM or gas flow proportional counter normally
may be used for assaying beta emitters above C-14 ernerpies: low
energy beta emitters such as Cl4 and F—3 will recuire liguaid
scintililation counting.

A pamma-scintillation counter (e.p. Nal well counter) snould
be used for pure gamma emitters. Make sure that the analyzer
threshold 18 set bhelow the lowest pamma energy used i1vn the lab
(usually I-1g8).

Record a backaground count of H5=10 minutes using tne same
counting conditions used with the wipes.
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3. fcceptable Limits
a. Radiation Limits (whole body only)
1. Norn—-control led area:

Ingdividuals must rnot receive more than € mrad 1in any
one hour, or more than 100 mrad in 7 consecutive days,
or more than 500 mrad 1n any one year.

1i. Controlled area:

if an area 1s controlled for purposes of radiation
protection, then the area must be clearly marked as a
Radiation Area or High Radiation Area, the radiation
level be posted and access by unautnorized or uninformed
persaornmel must be prevented.

b. Contamination Limits

An individual wipe test snould routinely cover
approximately 100 souare com. Decontamivation 1s requived 1f
the removable contamination level exceeds 20 dpm/100 sq.com.
for moderate and high toxicity radionuclides or 2200 dpm/ 100
sq.cm. for slight and mogerate toxicity radionuclices.

H. SBERLED SOURCE LERK TESTS

Sealed sources 1n use will be tested for leakage every sSix
months., The test will be capable of detecting 0. 005 microcuries.
Damaged or leaking sources wiil be disposed of, corrective actions
takern, and appropriate reports will be filed by the Radiatior
Hafety Officer. Sources 1n storage reed not be leak tested until
returned to service.
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vii. RADIOACTIVE WASTE DISPUSAL

A. GENERAL RULES

Radiocactive waste 1in laboratories must be stored i1in the
proper marnner as specified in the following sections until 1t is
picked up by Radiation Safety. Ay accurate record shouwit be kept
of all material placed in each container. The Radicactive
Material Receipt ard Lisposal Form may be used for this purpose.
When approximately 3/4 _full, the bag or box should be properly
sealed ang a Radicactive wWaste Disposal Tag filled out completely,
signed and attached to it. Radiation Safety personnel will pick
4p_radicactive waste weekly at gesigrnated times and locations for

each building f(contact the Radiation Safety Office for schegule),.
Nori-radicactive i1tems must not be put in the radicactive waste

container, The waste must be carefully segregated into the
different catepories specified below. Waste bags or boxes
containing improperly packaged or non-radicactive waste will be

refused until properly repackaged Dy laboratory personnel.

Shart-lived radionuclide waste (halflife of & few months or
less) should be segregated from long-lived radionuclide waste 1f
pessible.

All uncapped syringes and other sharp objects must be placed
in a box or other such contaiver before being put into the plastic
bag.

Processing of radicactive waste 1s currently being performed
by the Radiation Safety Office of the Medical College of Georgia
as part of an overall raciation safety contract between the two
institutions, The Ulg University Hospital building 1s the
processing farility.

B. SOLID WASTE

Waste containers and specially marked yvellow traneparent bags
for dry radicactive waste are provided for laboratories using
radionuclides. Contact the Radiation Safety Uffice when
additional contairners are reeded.

The bapg shouid be placed i1nside the waste can ano s@aled with
tape when 1t 1is approximately 3/4 full,
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No liguid material or scintillation vials way be placed in
the dry waste contairner. Even small guantities of liguids
remaining in vials, bottles, tubes, syringes, etc. are
unacceptable in the dry waste container. It 1s preferable that
the burnable material be separated from the ron-burnabie solid
waste.

C. LIGUID SCINTILLATION VIALS

1, Organic-based fluids

Liguid scaintillation vials containing organic-based fluids
(toluene or xylerne) must be segrepgated from other radicactive
liguid wastes. Vials or plastic insert bags containing
radicactive liguig scintillation waste may be held for disposal as
18 or the contents may be poured into high quality Juus designated
for radicactive liguid scintillation waste only. If the vials are
rnot emptied, 1t 1s preferred that tney be placed i1n the original
cardboard traye and Dox. H single waste tag may be used for each
pox (5 trays). Alternatively, they can be double-baggec using the
specially marked plastic radicactive waste bags. Plastic and
glass vials should be separateo.

Liguid scintillation vials or plastic insert baps that
ingicate backgroung corncentration levels when countec in an
appropriate countino instrument, need rnot be disposed of as
radicactive waste. 'hey may be disposed of via stancard
mon-radicactive waste methoos.

Ee. _Non-orpanic-based_fluids

Liguid scintillation fluig that hes been approved by the
Environmental Protection Agency to be disposed of ivto the
sanitary sewer _system may be disposed of by the individual
g iaporatory perscornnel as_agueous bulk liguig., It may also be sent
3 to the Ragiation Safety Ufrice tfor gispeosal (it _shouid be kept
: sepacate frow other types cf waste including orpanic-based liguid
{ scintalliation fluids),

D. /AQUEOUS BULK LIQUID

Radicactive waste that 1s soluble or readily dispersible in
water may be disposed of 1nto the sanitary sewer system. Hoourate
records must be kept of all materials disposed of 1n this manner
; and entered un the Radicactive Material Receipt and Disposal Form.
The sink used for sucH disposal must be cleacrly (abelled and vot
used for other purposes where contamination could resuit.
Regulations _and licanse conditions ilimit the activity of
radigactive liguids that can be disposed of into the sewer. I[he
gdaily limits _aliowed each laboratory are given in _lable 4. bHince
these values are based on _institutional limits, greater amounts
may _be disposed of 1f rnecessary, but tne Ragiation Safety Uffice

shouid be gontacted pefore tnis _1s done.
G
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£. NON-RQUEQUS BULK LIGQUID

Bulk liguid that is rnot readily dispersible in water should
be poured into a hipgh guality Jug orovaided by Radiation Safety.

F. SHORT HALF-LIFE WRSTE

This waste 18 collected as usual by Radiation Sarety, stored
for decay, and subsequently disposed of as regular trasn. Lavels
containing the radiation symbol, the words "Radicactive Material'’,
etc. should be removed or devaced before disposal. If laboratory
persormel wish to store the waste for gecay i1in the lap, Ragdiation
Dafety must be contacted for approval.

G. ANIMAL CARCASSES

Frnimal carcasses containing radicactive material, as well as
other biclogical material, should be double bagged -- the 1inrer
hag unmarked and the cuter bag a specially marked radicactive
waste bag. The completed waste tag must be tapeo to the ocutsige
of the bag. It is then taken to one of the specially-marked
freezers 1n the R & E building or Dugas Building.

H. BIOLOGICALLY OR CHEMICALLY HRZKRRDUOUS WRSTE

Special arrangements must be made before Radiation Safety
will accept ragiloactive waste that alsco contains biologically
hazardous substances (such as blood, 1nfecticous organisms, etc.)
or chemicaelly hazardous substan~es (sSuch as strong acids,
carcinogens, etc.). This type of waste may reed to be autoclaved
or packaped in special containers to prevent Radiation Safety
persormel from being exposed to those hazaros whern processing the
waste.
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Table 4,

ISOTOPE

Hmcal
Hulss
Clé
La4d
Cl36
Lod7
Cobo
LrS1
Cel137
Fest
FeS3
[EF 1 )
GoliSa3
H3
I123
1185
131
Inill
Ir192
Mo39
Nage
N163
r3z
Ro87
Rul103
835
5ras
Sr30
Tc99m
Tiz01
Xelis

C7/66

SEWER DISPOUSAL LIMITS

VA
wCi/day

1520
4000
4000
3420
4000
4000
L0000
4009
4000
4000
4000
4000
SO00
4000
4000
76
114
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
114
4000
4000
0

PI
uli1/day

61
160
160
137
160
160
160
160
160
160
160
160
160
160
160

3

160
160
160
16
160
160
160
160
160
160

160
160

)
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viili. FROCEDURES FOR UPERATING X-RAY MALHINES

Unly persons whose presence 1s necessary shall be 1n the
radiographic area during exposure. Protective clothing of at
least 0.25 mm lead eguivalent shail be proviced and shall be worn
by all individuals required to be in controlled areas except ftor
the following circumstances: wWhen the individuals are entirely
pehind protective barriers while the ecuipment 15 energlzed, or
when a radiation protection survey 1ndicated that the exposurs
rate i1n the cccupled area 18 less than S mR 1n any one hour.

wWhern patient, aramali, or film must be held in position for
radiography, mechanical supporting or restraining devices or aother
means of immobilization should be used. If such a device 1s rnot
avaliable or prectical, the i1ndividual snall wear protective
gloves naving at ieast 0.5 mm lead equivalence, a protective apron
of at least 0.29 mm lead eguivalence, and shall keep all parts of
the body out of the useful beam.

womer, of childbearinn age andg ingividuals under 18 years of
age, shall not support or hold patients, animals or film during
radiation exposures.

rersarmel i1nvoalved i1n radiographic procedures snould wear
monitoring devices. Exceptions to this policy can be made for
individuals who could not receive a gose 1n excess of 25% of the
MRED 1n a calendar cuarter (see Chapter 111).

The ponads of children and persons of reproguctive age shoulio
be protected from primary radiation during any X-ray examination
or treatmernt by the use of a special gornad shield or aprorn when
this will not interfere with the clinical ob)ectives.

The cperator should vrormally stand benind a protective
barrier when making an £Yposure. This bDarrier shall have a
viewing wingow that ernables the operator ta view the patient
during the exposure.

For portatle equipmernt, protective aprons of at least 0.&5 mm
lead equivalent shall be available and used by the aoperator and
any other persons reguired to be in the room and within & meters
of the patient and/or x—-ray tube during an exposure. he operator
must warrn all persomns in the room that an exposure 1S about ta be
made and aliow encough time for them to leave.

Fortabple x—-ray units should be used in patient rooms only 1n
cases when medical reasons prohibit the patient from being taken
to the Radiolopy Department.

As a pereral principle, the exposure to the patient shall be
kept to the practical minimum consistent with clinical
abjectives.




APPENDIX 1. KECOMMENDATIUNS FUOR PREGNANT WORKERS
EXPOSED TO RADIATION SOURCES

The following 18 a summary of conclusions and recommendations for
pregnant radiation workers by the National Council of Ragiatio =
Frotection andg Measurements (NLRP) 1n Feport No. 53 entitled
"Review of NCRP Radiation Dose Limit for Embryo and Fetus 1im
Uccupationally-Exposed wWomen':

e Un the basis of the current review, the NCRFP has decided to
make no change in the carrent recommendation of 1ts radiation dose
Limit to the unborn. The NCRF recommendation 1s restated here as
follows:

Puring the entire pestation period, the maximum permissible
dose eguivalent to the embryo~fetus from cccupaticonal
exposure of the expectant mother should be 0.5 rem.

B. The basic reason for the i1dentity of position in 1977 and 1971
with respect to the recommendation that the radiation gcose limit
should be 0.5 rem 1s that sirnce the preparation of the 1371 report
there has been Mo new evidence concerning teratopenic or
carcincoenic effects of i1rradiation of the emoryo-fetus that would
Justify a change in the limit 1n ei1ther direction.

C. It 1s 1mplicit in this position and recommendation that women
who can reasonably be expecteo to be pregrnanc should rnoty in
certain i1nstances, be exposed to the same radiation environment as
women wha are not considered fertile or as mern. This applies
particularly to conditions where radiation workers can recelive
cdose equivalents of 0.5 rem or more i1n short periods. However,
any special restrictions that rneed to be imposed on potentially
pregnant womern depend on a number of cilrcumstances. These 1nclude
amcunt and temporal distribution of radiation exposure and such
matters as whetner female employees agree (o or are asked to
disclose pregrnancy to manacement, and now soon after conception a
pregnancy can be recognilzed. Because of these variables, and
perhaps others of a legal mature as well, 1t apoears impracticable
for NCRFP to make cetalled recommendations concerning modes of
practical implementation of the recommended dose limits.

D. The recommerndations of the NORP are directed at protection of
the embryc-fetus as being i1nvoluntarily subjected to radiation
eXxXposure as a consequence of the occcupational exposure of the
expectant mother.

)
Q3/84




APPENDIX 1I. SPECIAL FROCEDURES FOR VARIOUS KADJTINUCLIDES

FHa XENON=-133

Between S5 and ¢0 studies 1nvolving administration of Xe-1453
are usually performed each week. This i1involives studies of lung
ventilation/perfusion and regional cerebral blooad flow. The
approxinate activities used are 5 - €0 mCi for lung and 10 - 50
mCi1 for rUCBF studies. The xernon uas will be procured from a
supplier that distributes the product for human use 1n accordance
with the rederal rFood, Drug and Losmetic Hot.

A RADX = Xenon Kow system will be used for dispensing, the
HETITT . The system will be used and stored 1n a laminar flow hood
(miramum face velocity of 100 feet/minute).

Exnaust from the area will be via a 1160 cfm ventilation umt
that discharges directly cutside. Complete discharpe of 1000 mCa
of xenon per 40 hour week would result 1n a concentration of
approximately 1.3x1078 pCai/ml. Sirce only a small fraction of the
activity would actually be released 1n the facility, xernon air
concentrations would be substantially less than the levelis allowed

by 1OCFR20 (3x10-7 pLi/ml).

The xernon for lung ventilation/perfusion studies will be
aaministered witn a RADX Ventil-Lon 11 system which i1ncludes a
xenor: trap and a xenon getectaor/alarm. H xerncorn gas administration
system 18 us=2d for regional cerebdral bloocd flow studies. -
Victoreen XeaHlert monitor 18 used to monitor xenon concentrations
in the study area. A Htomic Development Corporation emergency
room air radio—decontamination unit will be available for
emergency use in the event of a xenon release.

&7
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B. HYDROGEN-3Z, CARBON-14, and SULFUR-35

H-3, 5~-35 and C~14 emit low energy beta radiation (H-3 - .018
mMeV, S-35 - .167 MeV and L-14 —- ,156 MmMeV), and therefore present
o appreciable external radiation exposure hazard. Fersornmel
working with H-3, 5-3%5, and C~14 go rnot reguire a film badoe

monictor.

Shipments of H-4, S-35, and C-14 snhnoulao be operned 1n a hood
and inspected for damape and contamination. Most shipments can be
stored safely 1n a laboratory refrigerator or freezer. If the
material labeled witnh H-3, 5-35, or C~14 is volatile, it should be
stored ancd used 1n a hood.

bBecause of their low beta enerny, H—-3, 5-35, and L—14 carmot
readily be detected witn a portable GM survey instrument.
Therefore, in order to evaluate possible contamination of the
laboratory, it 18 necessary to performs contamination smear
surveys on a routine basis using dry fTillter paper smears. The
smears should be counted 1n a iLiguid scintillation counting
asystem. Areas showing removable contamimnmation greater than
amounts specified in Cnapter 1l should be decontaminated and

resurveyed.

Individuals who use H~-3 1 larpe guantities must have a urine
analysis performed (see Chapter 1I1. D. for reguirements).
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C. IODINE~-125 ano 10DINE-131

Special caution should be exercised when cpening the shipping
vials containing sodium 10010 or other volatile 1001nated
compounds. Some of the [-1&5 and/or 1-131 activity 1s released to
the air upon opening the vial. This operation must be restricted
to a well-ventilated hood (minimum 100 linear feet per minute).
Wear disposable ploves when handling the packing materials and
container and survey everything for contamination.

If possible the pH of the 1odine sclution should be
maintained above 8.0. Low pH tenos to i1ncrease the amount of
I-185 or I-131 released to the air.

Disposacle gloves should be worn when nhandgling radicactive
i1odine, During labeling procedures or when handlinog volatile
iodine materials, it 1s recommended that doudle gloving be used.
The cuter glove should be chanoed fTreguently to prevent absarption
af I-185 or I-131 through the gloves.

The ligulid ragdicactive waste container used tor collection of
I-125 or [-131 should be stored in the hood, and all liguid waste
transfers to the container shoulid be made in the hood. wastes and
other materials containing vaolatile 1odine should be placed 1n a
sealed contaivner before removal from the hood.

A laboratory coat, or long protective disposable gloves
should be worn to cover exposed skin surfaces on the arms during
labeling procedures or handling of volatile I-185 or I-131. This
will minimize the absorption of 1odine i1nto the booy. The coat
and gloves should be removed 1mmediately after completion of
procedures i1nvolving volatile 10dine. The used laboratory coat
should be checked for contaminatior. Consideration should be
niven to the use of disposable laboratory coats for labeling
procedures.

Absolutely no pipetting of radivactive materials by mouth
should be allowed.

A BGM survey instrument (for I-131) or a Nal survey instrument
(for I-1295) should be used to survey nands, clothing and egulpment
after labeling procedures to assure that contamination 1s not
present. Hands should be thorcughly washed after handling any
radicactive 1001ne.

Lead may be used to shield [I-120 labeling columns, sStOCK
vials, collection containers, etc. A survey of the area with a
3M survey meter will indicate the amount of shielding rnecessary.

Routine contamination smear surveys should be made of the
laboratory, and of the laveling area after each use. Spilis
should be clearned up immediately, and a resurvey made of the spill
area to be sure 1t 15 gecantaminated.

Each person using large Quantities of [-igd or [~132]1 per
experiment must have a thyroid count. (See Chapter 111.D.)
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D. PHOSPHOROUS-32

All P-32 shipments should be cpered in a radionuclide hood
and 1nspected for damage ang contaminatior.

Because of the high radiation exposure rate*, the P-32 stock
solution vial should ot be handled with the hands. Use remote
handling tools. Never place hands or any other part of the body
over an open unshielded vessel containing large guantities of P-3g
in relatively small volumes of liguid. In 1 ml of water the
surface dose rate for 1 mCi of P-32 = 780 rads/hr or 13 rads/min.
Because of these very high exposure rates, the handling of
uncovered vessels (opern unshielded too) present a sericus
potential for excessive and urnnecessary radiation dose to the
hands and face.

The stock solution vial must be stored 1n a shield which
provides adeauate protection to personnel. Quantities of P-32
preater than 0,5 millicuries should be placed in a lucite and lead
beta radiation shield.

Fersormel radiation monitors (whole body and extremity) must
ce worn by individuals who handle stock solutions of 0.5
millicuries or more on & routine basis.

Routine contamination smear surveys should be made of all use
areas 1n the laboratory on a routine basis. The smears should be
counted in a liguid scaintiliation counting system, and any areas
indicating removable activity greater than amounts specified 1in
Chapter Il should be decontaminated and resurveyed.

The Radiation Safety Ufficer should be contacted immediately
in the event of any major spills or other emergencies. Prior to
initiating new experiments involving large guantities of P-3&2
contact the Radiation SPafety Ufficer to discuss radiation hazards
during the initial experiment.

Glasses provide protection for the eyes from P—~-38 beta
radgiation.

# Exposure rates from 1 mCi of P-32 aover 1 cm of skin
<000 rads/hr - at surface
200 rads/hr - at 1 cm
2 rads/hr - at 10 cm
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MEDICAL CENTER POLICY
MEMORANDUM NO. 115-2-86

VETERANE ADMINISTRATION MEDICAL CENTER
AUGUETE, GEORGIA

FEBRUARY 35, 1986

SUBJECT: Procedure for Al in Vive Nuclear Medicine Studies

1. PURPOSE: The Purpose of this memorandum is to establish the proce-
cgure for &l in vive Nuclzar Medicine studies.

ny

POLICY: The Nuciear Medicine Service is to perform all clinical in

vivo patient studies involving the use of radioactive materials.

3. PROCEDURES:

-
<.

In the interest of safe handling and administration of radioactive
materials, all patients will be injected in the Nuclear Medicine
Deperunent, unless their clinical condition otherwise mitigates. In
such an even® arrangements will be made by the Nuclear Medicine
Service for the proper iransport of the radioactive material o the
watient.

All radiopharmaceuticals for clinical in vivo patient studies will
be assavec immediately prior to injection by the Nuclear Medicine
Service.

4. REFERENCES: VA ManualM-2, Part XX.

in

Medical Center Policy Memorandum No. 115-1-80 dated
August 13, 198C.

RESCISSICHIS: Medica! Center Policy Memorandum No. 115-2-84 dated

.

o

February 24, 1984, ;
This memorandum is automatically rescinded

February 5, 198§.
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FUGE ; 5. SPEERS JR. ?
Medical) Center Director
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