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1.. RESPONSIBILITIES

A. RADIATION SAFETY COMMITTEE

.

1. RESPONSIBILITIES.

The Committee is responsible for

a. Ensuring that all individuals who work with or in the
vicinity of radiation and/or radioactive roaterial have
sufficient training and experience to enable them to perform
their duties safely-and in accordance with Nuclear Hegulatory
Commission 1(NRC) regulations, the conditions of the NRC
license, and this guide.

b. Ensuring that use of radiation and/or radioactive
material is conducted in a safe manner and in accordance with
NRC regulations, the conditions of the NRC license, and this
guide,

c. Participating in and helping to acminister the
institutional program to maintain radiation exposures as low
as reasonably achievable (ALARA).

2. DUTIES

The committee shall:

a. Be familiar with aereinent NRC' regulations, the terms of
the NRC license, inforua lon submitted in support of the
request for the NRC license and its amendments, and this
guide,

b. Establish a program to ensure that indivacuals whose
duties may require them to work in the vicinity of radiation
and/or radioactive material (e.a., Nuclear Medicine Service
personnel, Nursing, Security and Housekeeping cersonnel) are
properly instructed.

i
'

c. Review and approve rcQuests for use of radiation and/or
radioactive material within the institution.

d. Prescribe special conditions tnat will be recurred durina
a proposed use of radioactive material such as possession
limits, requirements for bioassays, pnysical examinations of
users and special monitoring procedures.

1

09/84



. , , . - , . -

, ...

( ~ '
. .

,

'
.

~ J

,

,

-
-

,

e. . ' Review the entire radiation safety program at~1 east'
~ -annually:to determine'that all-activities are'being conducted

safely and 'in accordance with NRC regulations,.the' conditions
~

of'the license, and;-this guide. The review-shallXinclude'an-

" examination of~ occupational' radiation exposure records,
-reports from-the radiation safety. officer, results of NRC
inspections-and written safety procedures.

.f. Recommend' remedial action to correct any cef'iciencies
( i . e. , high exposures,Eexcessive or' frequent laboratory-

'

contamination,. etc.) identified in'the radiation safety
program.

'

: g. - Maintainfwritten records of committee = meet'ings, actions,
,

recommendations, and decisions.

h. Ensure that the NRC license is amended, when necessary..
.,

3. MEETING FREQUENCY

The RSC shall meet as often as necessary to. conduct its
' business, but;not less often than once in each calendarLouarter.

4. COMMITTEE MEMBERSHIP

The following individuals or their selected representatives
shall.-be appointed by the Director, AVAMC to' serve as members of
the committees

a. Chief, Nuclear Medicine Service (Chairperson)
b. Chief, Laboratory Service
c. Chief, Nursing Service
d. Radiation Safety Officer
u. AA/ACOS for Research
f. Chief of Staff

The Committee membership should also include additional
persons such as the following or their selected representatives

a. Acting Assistant Chief. Nuclear Medicine Service
b. Basic scientists
c. Chief, Radiology Service

,

d. Chief, Engineering Service

2
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S. -REQUIREMENTS'FOR1 TRAINING.AND EXPERIENCE'

iThe use of, byproduct (i. e. , , nuclear ' reactor.' produced)
radioactive material at the-AVAMC;is-licensed by.the U.S. Nuclear
Regulatory Commission (NRC). .The Radiation Safety Committee (RSC)
ovaluates the training, experience'and. proposed experimentation of
. an' applicant'and will approve.or disapprove the applicant to use

. radioactive materials. The approval may be conditional (subject
Eto pIEattending a course, Daining experience under someone else's
supervision for a'certain length of time,-etc.-). .Although'not
licensed by.the NRC,.the use of radiation producing machines and
the'use of' accelerator produced-or naturally occurring radioactive
-materials are regulated by the RSC. The use of these sources of

t. radiation must.be.in-compliance with appropriate governmental
regulations. -Training and experience of investigators using these
uources of radiation are evaluated by the HSC.>

i
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- B. RADIATION SAFETY OFFICER '

_

. l.!; RESPONSIBILITIES'

Tne Radiation Safety Officer'(RSO) is responsible. tor
ensuring'that activities at AVAMC involving the use'of radiation
sources.are ' carried out in a safe-manner and in compliance-with.
NRC regulations ~, the' conditions of the AVAMC-NRC license, _and
procedures-set forth by the-Radiation Safety fommittee...

cr. ' DUTIES

The RSO shall:

a. Make personnel monitoring equipment'available to
: appropriate. personnel.

,

b. ' direct routine' inspection of laboratories using or
storing radioactive materials.

c. Review the cualifications of individuals, evaluate their r

!proposed uses of radiation sources'and make approoriate
recommendations to the RSC.

d. Ensure that all laboratories have appropriate warning
signs, work areas, disposal supplies and secure storage areas
for radioactive materials.

-e. Participate in the administration of therapeutic doses of
radiopharmaceuticals. This involves (as. appropriate) making
radiation ~1evel' measurements, instructing nurses and p'at i ent s -

and their relatives, making arrangements for disoosal of
waste, and decontamination.

,
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C.1 ' PRINCIPAL. INVESTIGATOR
,

.

k

i' 1.. RESEARCH.USES OF RADIOACTIVE MATERIALS

The principal investigator (PI) is responsible to see that
the use of radioactive materials under his authorization-comolies
with-all governmental regulations, the specific conditions and'

limitations of his authorization, and.the' procedures and practices
of the AVAMC. He must' ascertain that all~ persons who use
racioactive materials:under'the coverage of his authorization are
supervised, properly trained and experienced, aware of the
attendant radiation hazard, and-observe the procedures of this
guide.

'The PI is responsible to maintain a safe working environment
and to keep exposures as low as reasonably achievable (ALARA).
This includes performing or having lab personnel perform lab
surveys at appropriate frequencies and having' lab oersonnel wear
monitoring badges and/or undergo bioassay measurements when
necessary. Any spill, suspected overexposure, tneft or loss >of
material, or other accident must-be reported to the Radiation
Safety Office immediately.- All lab workers must attend the short
course, offered by the Hadiation Safety Office on radiation
protection principles.

Tne PI is responsible for maintaining inventory records of
radioactive material ordered, received, used and disposed of under
his/her authorization. He/she must also submit a new application
for any project significantly different from those previously
approved by the committee even if the same radionuclides are to be
used (for' instance for studies involving animals when previous
. approvals were given only for in vitro use).

Upon termination of employment, the PI shall contact the
Radiation Safety Office prior to' leaving and shall account for and
dispone of all radioactive materials on his/her inventory.

2. X-RAY PRODUCING MACHINES

The principal ~1nvestigator (PI) or ohysician must asburu that
all users of an x-ray machine are adeouately trained in its procer
use and are cognizant of the hazards and safety precautions
involved in their work. The PI is also responsible to have

individuals wear monitorino baages when necessary.

6
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The Radiation Safety Office shou'ld be notified immediately in
the following circumstances-

a. when an. overexposure to radiation is indicated or
suspected

b. upon. failure of an interlock or " fail-safe" device

c. when change in experimental design could result in
siQM1fiCant hazard

_

d. before shielding is changed or the machine is relocated

e. - for other situations which the user believes could result
in a hazard

f. for a recalibration of output whenever the x-ray tube,
high-voltage rectifier, or any other major component is
replaced

i

g. before the x-ray machine is moved or disposed of or
before the responsibility for its safety or use is
transferred to another person.

I
3. ROUTINE. MEDICAL USES OF RADIOACTIVE MATERIALS ;

-

Physicians who use radioactive materials for routine
diagnostic or therapeutic procedures must have adeouate training
and-experience as defined by the NRC. The Radiation Safety Office
should be contacted for the specific requirements and forms that
must be completed. In this manual, the terrn " Principal
Investigator" refers also to such physicians where appropriate.

6
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D.' USER OF RADI0 ACTIVE MATERIALS
L.
"

Eacnoindividual-user'of radioactive materials is responsible ,

for'their safe use in order to minimize the exposure not only to
himself but to others as well. A knowledge.of' laboratory.
procedures.(Chapter VI), waste disposal' procedures (Chapter VII)
and emergency procedures (Chapter II) is, therefore, necessary. ' A

' '

short course.on radiation protection principles is offered by the
Radiation Safety Office and must be attenced by all lao workers as
soon as possible after.they begin work in a radioisotooe lab.

Each user of radioactive materials is responsible for'the
proper wearing and care of his/her radiation badge'(it assued) and
for having bloassay measurernents performed when necessary.

'

i
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E. USER OF RADIATION PRODUCIhG MACHINES
,

~

Each user of radiation producing machines is responsible for
their safe use'in order to minimize the exposure to himself, other
. employees and patients. A knowledge of proper techniques _for-
operation x-ray machines-(Chapter VIII) is. therefore, necessary.

Each user of radiation producinq machines is responsible for
the proper. wearing and care.of his/her radiation badge and

*

protective clothing (lead apron,' gloves, etc.).

._____Ibe_loste11e1190_cou_9se_9f_ ell _h: rey _eg919 ment _munt_ggmplyL
011b_rea91e1190m_9f_tbe_YBMG_end_JGBdt__911_mueb_e9919 ment _m9nt_De

! 99tynyed_by_dedicel_Euyalss_ei_leent_90ce_eacb_yner_ecQ_after_ coy

|
Todifice119Dm_9r Hery1GiDD 1Det_mey effect_1be_99eret19D_9r_991991
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II. EMERGENCIES

A. SPILLS

The person or project group responsible for a spill is also,
responsible for decontamination. DO NOT CALL HOUSEKEEPING TO
CLEAN UP. RADIOACTIVE SPILLS. It is a responsibility of all
individuals who work with radioactive materials'to have a basic

| understanding of decontamination principles and to be aware of
(, their responsibilities'in the event of an emergency.
|

1. , Minor Spills

a. NOTIFY persons in area that a spill has occurred.

b. PREVENT SPREAD of spill

1. Drop absorbent pacer on a wet spill.

ii. Place moist absorbent paper on a dry spill, taking
care not to spread the contamination.

iii. CLEAN UP Use disposable gloves and remote handling
tongs. Carefully insert the absorbent paper into a
plastic bag and dispose of into the radioactive wasto
container.Also insert into the plastic bag all other
contaminated materials such'as disposable gloved.

iv. SUHVEY skin, clothing and area arouno spill with )
survey meter or wipes. )

v. REPORT the incident .to the Hadiation Safety
Office. |

|
2. Major Spills '

|

a. NOTIFY all persons not involved in the s0211 to vacate

the room. Kueo persons who may be contaminated from leaving
the area until surveyed.

b. PREVENT SPHEAD of spill.

1. Drop absorbent paper on a wet spill.

11. place moist absorbent paper on a dry spill, takino
care not to spread the contamination.

iii. Do not attempt to clean un spali.

9
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i v. Block off the contaminated-area. .Do'not allow-
unauthorized-persons to enter..

_

1v. . Confine the movement of-all personnel pot ent i a l ly
contaminated totorevent the spread.

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

c. . SHIELD THE SOURCE: If possible, the spill should be
shielded, but only if it can be done_without further-
contamination or without sianificantly increasing your
radiation exposure,

d. NOTIFY RADIATION SAFETY. Tne Radiation Safety Officer
will provide supervision and monitoring of the~ cleanup.

e. PERSONNEL DECONTAMINATION: Contaminated clothinn should
be removed and stored for further evaluation by the Radiation
Safety Officer. If spill is on the skin. flush thoroughly

~

and then wasn witn mild soao and water (see decontamination
procedures in-the'following section).

,

.

10
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. B. DECONTAMINATION OF PERSONNEL

'

.i. -Surface Contamination

PROMPT REMOVAL of. surface contamination is necessary.to
prevent possible transfer of the radioactive material to internal
organs by absorption through the skin, ingestion or through cuts,
-and also to prevent possible radiation overexposure to the skin.

.

Records should be kept of. initial exposure rates of
contaminated areas, methods of decontamination used, and
subsequent exposure rates after.each attempt-of removing the
contamination.

Rule of Thumb for beta particles:The surface cose rate r

through the nominal protective layer.of skin (7 mg/sq.cm.) from a
uniform thin deposition of 1 pC1/sa.cm. is about 9 raos/nour for
energies above about 0.6 MeV. Note that in a thin layer. the beta
. dose, rate exceeds the gamma dose rate, for equal energies.
released, by about.a factor of 100.

External. contamination tends to adhere to human skin,
particularly in folds or crevices, and should be monitored with a
nurvey meter or by smear. tests. boecific hot areas so located ;

should be cleaned up first to prevent the sDread of contamination
to clean areas of the body.

Decontamination of body surfaces may be carried out by
'

washing the affected area with mild soao or detergent and water,
or a commercial skin decontaminating agent may be used. Wash e-3 [

minutes and then monitor. Hopeat if necessary.Do not wash more
than 3 or 4 times as continued washing will abrade the skin. A
soft brush may be used to lightly scrue the area, but care must be
'taken not to allow the skin to become irritated or auraded. In no
case should decontamination continue to the point where the r

uffectiveness of the skin as a protective barrier is destroyed.
Other techniques which may be used to decontaminate skin in
certain circumstances are as follows: j

a. Water (not hot or very cold). soft brush
b. Mild soap
c. 60% tido, 50% cornmeal mixturu in water
d. mildly abrasive soap (LAVA). ;

e. b% mixture (in water) of 30% tide, 65% calgon, b%
'

carboxyl-methyl cullulose
f. plastic bag over arm or lug for several hours to cause
perspiration i

g. tape applied to and removed from contaminated area
h. nawdust and water
1. sandpaper *

j. clorow (undiluted for small area, ciluted in water for
large area) t

11
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I -If a suitable solvent for.the material is known, which is not
injurious to the skin,.this may be tried also. Do not use organic
solvents, as these may only increase the probability of.
radioactive material penetrating the skin.

,

2. Cuts
,

Individuals who are cut by glassware or~whose skin is
,"

punctured by a hypodermic. needle should induce the wound to bleed
and should wash the wound under running water.,

,

'

3. Ingestion

Persons swallowing radioactive material should be treated as
for poisoning.- Vomitino should be induced or a stomach pump
should be'used to remove the ingested material.

4. Heports

REPORT all radiation incidents involving intake or
contamination of corsonnel to Radiation Saruty.

1

la
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C. DECONTAMINATION OF LHBORATORIES AND EQUIPMENT

1. MONITOR to determine level and location of
contamination.

2. -CONFINE the contamination as much as possible. Mark aff
contaminated areas, for example, by using masking tape. Take rare
not to track contamination out of a contaminated areas rionitor
persons leaving the area, especially hands and shoes. If labwece
is contaminated, label it with warning tape if it is ne t coing to
be immediately decontaminated.

3. Wear PROTECTIVE CLOTHING such as lab coat, ruuber
gloves, and shoe covers if floor is contaminated.

4. CLEANING SPILLS: First remove hot spots, then work from
the perimeter toward the center. Do not use excessive water as
this may allow the contamination to run off. If a large amount of
gamma or high energy beta emitter has been spilled manipulate the
cleaning rags with forceps or tonau. If contamination levels
cannot be sufficiently reduced, the surface should be stripped or
covered.

5. DRY SPILLS should be removed by wet methods, using wet
absorbent paper to prevent dispersion. This will reduce the
inhalation hazard.

6. DECONTAMINATION UF EQulpMENT can usually be accomplished
by using conventional cleanino methods. plasticware is very
difficult to decontaminatet it the stem is snexpensive it may be
simpler to dispose of such equipment.

7. DECONTAMINATION AGENTS. Soap or deterpent and water are

generally sufficient. Commercial decontamination acents are
readily availaole and generally effective. Solutionu of sodium
thiosulfate should be Maintained if the laboratory used
radtoiodine. Many other chemical and physical agents may be usod
for severely contaminated surfacuss consult with the Radiation
Hafety Office for details.

8. Isolate raqu, brushes, etc., used in cleanun until they
can be monitored. DIGpOSE of contaminated waste material

properly.

Y
|

!

!
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' 9. Areas and items should be decontaminated to below the

'

following limits: ,

. TOXICITY CLASS OF ACTION LEVEL'FOR
RADIOISOTOPE. DECONTAMINATION

High and Very High 220 dpm per 100 sq.cm. area
Slight and Moderate 2200 dpm per 100 so.cm. area

10. Suggested items for a radioactivity decontamination
kits

a. Radiation signs and warntng. tape.
b. Disposable gloves.
c. Small plastic baus or shoe covers.
d. . . Masking tape or grease pencil.
e. Soft scrub brush.
f. Large plastic bay for waste.

!g. Forceps or tongs.
h. Small paper bags for sharp & broken objects.
1. Gauze sponges and/or paper towels.
J. Large absorbent pade.
H. Detergunt/ emulsifier.
1. Scouring powder.
m. Tags for waste.
n. Filter paper for wipes.
o. Paper bag or other container to hold all these i t ems.

|
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'III. RADIATION ~ MONITORING
i

A. ' MAXIMUM PERMISSIBLE DOSES'AND DOSE RATES

Occupational Exposure MPD
-----------------------------------------------------------------

Wnole body,. head & trunk, active blood- 1.25 rem / quarter j

forming organs, lens of eye, Donads

* Hands and forearms, feet and anklus 18.75 rem /ouarter r

Skin of whole body 7.5 rem /ouarter

Thyroad' 30 rum /yr

Other organs 15 rem /yr

-i
Whole body (if total dose is less than 3 rem /ouarter !

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

Individuals \out60% 18 years old 10% of above limits-
-

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

Population Dome Limits Done Rate ,

| Average population done (excluding natural O.17 rem / year
background and toedical).

Individon1 member of pub 11e (excludino 0.D rem /vear
natural cackground and medical). >

i

>

#

Area Clausification Dose Rate
------------------..---------------------------------------------

.Unrentracted Area ( d t.1r em in any one hour or I
( 100 mram in any 7 consecutive days

.

Hadiation Area ) S nirem in any one hour or
) 100 mrem in any 5 connocutivo days I

"High Radiation Area ) 100 mento in any one hour

15
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i B. ALARA POLICY

The V. A. Medical Center, Augusta, GA is committed.to
maintain. radiation exposures.to employees, patients, visitors and
the general'public from activities conducted at the institutior as
low as reasonably achievable'(ALARA). This is accomplished by
enforcing the policies stated elsewhere in this manual'-such as
requirements of investigators'using radiation sources.in research
and surveys of patients undergoing radiotherapy treatments as well
as an extensive survey and auality control prograin for x-ray
machines.

Radiation reonitoring reports are reviewed monthly by the
Radiation Safety Officer or other qualified person. A list of
individuals receiving quarterly exposures in excess of 10% the

;

; limits given in section A. of this chapter is compiled. In some
departments, such as Radiology, it is not unusual for exposures to
exceed this level, however for departments where it is

'

unexpectedly hinn and for all exposures in excess of 30% of the
MPD, an investiuation will be conducted to determine the cause and
suggest methods for changing work habits if possible.

,

G
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C. PERSONNEL MONITORING

Individuals who rnay receive an occupational radiation
exposure an excess of PS% of the MPD piven in Section A of this
chapter raust wear a raalation monitoring device. These are
furnished by an outside vendor throuch the Radiation Safety
Office. All such Individuals, and any other persons who work with
radtation sources who wish to be monitored. should till out a
badge application form at the Radiation Safety Office. The badoes
are not sensitive to low eneroy beta radiation such as emitted by
H-3 and C-14 It i s, therefore, not necessary for individuals
working only with these radionuclides to wear a badge.

It is the resoonsibility of the principal anvesticator to
unsure that all persons who use radionuclides or work in an area
where radionuclides are used wear approcaiate radiation donimeters

Wnen recuired.

Personnel exposure records are roaantained by the Hadiation
Safety Office. Copies of monthly exposure reports are provided to
appropriate capartroents f or oost inu.

Pocket ionization chamber dos 1mesters are availauln f rom the
Hadiation !iafety Office to be used by individuals who are or may
be working in high radiation areas for immediate pHoosure
information. They are not acceptable as a 1eu01 record anc must
therefore be used along with a filtn or TLD badoo. Care must be
taken in using these cosirnuters since readinus inny be

inaccurategewhen used over time periods creater than a few days. They roust c
comparec against a si mi lar cosirnet er* Rect in a low back urou nci
area.

1

i
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D. BIDASSAY PROCEDURES !

! ;

1. Criteria for Measurement .

. Bioassay procedures are performed byLthe Radiation Safety
i Office for users of H-3, I-123 and.I-131. When quantities of

L these isotopes in excess of 10 mC1, 1 mci and 1 mci respectively ;
'

L are ordered,'the RSO will inform the investigator that bioassays
| may be necessary. .When cuantities of H-3, I-125'or I-131 handled
i :. within a three month period exceed the values shown in Table 1
I (for the appropriate. process), .a bioassay is reautred.When these

quantities exceed 10%.of the values in Table 1, a bioassay may be
- required. This will.be cetermined by the Hadiation Safety Officer
and the Radiation Safety Committea at the time of authorization.

It is-the responsibility of the investigator to ensm a that he
and/or his lab workers receive bionssays when appropriate.- 'The
bioassay procucure for 1-12b ano 1-131 consists of measuring
radiation emitted from the thyroid using a sodium iodide detector

,

p placed'on the throat. Action levels shown in Table 1 are :
'

activities in.the thyroid. The bioassay-procedure for H-3
consists of counting a urine sample in a licuid scintillation
. counter. Action levels shown in Table 1 are activity [

'

concentrations in the urine.

L
"

!

2. Frequency of Measurement

Each employee should have a bicassay performed before
beginning work with Quantities in excess of those stated above. ;

'When work has begun, measurements should be made at least as often +

as shown in Table 1. Routine exposure in defined-as working with
;

appropriate quantities more treauently than every two weeks.
Non-routine exposure is work with appropriate activities less *

i frequently than every two weeks. When measurements have beun made
every two weeks for 3 months and the Action Level 3 values have
not been exceeded, measurements are required only every 3 months

,

am long as no significant changes have been made in operating
procedures. 4 delay between possible exposure and bicaunay )
measurement of at least 6 hours is necaussey for I-125 or I-131
unless excesuive exponure is possible ano a thyroic blocking agent
is being considered.

-

t
'

. t

s

I
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3. Action Levels and. Corresponding Actions

a.) 'If. activity levels or concentrations exceed values given
in Action Level'i of Table 1,'a survey will be performed by
Radiation Safety, including interviews with oersons involved
in operations ~in the laboratory 'to determine the cause(s) of
the exposures and evaluate the potential for further large-
exposures. Appropriate corrective actions will be
implemented to lowerfthe potential for further exposures.
Employees will not be permitted to. resume work with:
activities listed above until the corrective actions have
been-taken. The bica. bay measurement should be repeated
within one week for'H-3 or within 2 weeks for I-125 or 1-131
in order'to evaluate the effectiveness of the corrective
actions.

b. ) If activity levels or concentra'tions exceed. values given
in Action Level 2.of Table 1, all steps listed in a.) must be

taken. In addition ' therapeutic procedures enould,be
considered which could accelerate removal of the radionuclide
from the~ body. Bioassays should be performed at
approximately weekly intervals until activity levels or
concentrations, are below values 11sted in Action Level.1 of
Table 1.

19
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Table 1. BIDASSAY ACTIVITY LIMITS AND ACTION LEVELS

H-3 I-126- I-131

NUCLEOTIDE VOLATILE BOUND TO VOLATILE BOUND TO
PRECURSORS OR NONVOLATILE OR NONVOLATILE

DISPERSIBLE AGENT DISPERSIBLE AGENT

PROCESS A
OPEN ROOM 10 mci i rnCi 10 mci i mci 10 mci

PROCESS B
FUME. HOOD 100 mci 10 mci 100 mci 10 mci 100 mci

PROCESS C
GLOVE BOX 1 C1 100 mci 1 Ci 100 mci 1 Ci

ACTION
LEVEL 1 5 pCi/1 0.12 pCi O.04 pC

ACTION
LEVEL 2 50 pC1/1 0. 5 pCi O.14 pCi

IACTION
LEVEL 3 3 pC1/1 0.12 pCi O.04 pCi

NON-ROUTINE
EXPOSURE
MAXIMUM ONE
ELAPSED MONTH 10 DAYS
TIME FROM
EXPOSURE TO
MEASUREMENT

ROUTINE
EXPOSURE EVERY TWO WEEKS
INITIAL
FREQUENCY

ROUTINE
EXPOSURE EVERY THREE MONTHS
LONG TERM
FREQUENCY

20
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E. INSTRUMENTATION AND RADIOLOGICAL' SAFETY EQUIPMENT
~

,

1. Survey Instruments-

'No radionuclideflaboratory: work'shall'be' conducted'unless-
proper survey equipment is available. Lit is the' responsibility'of
the principal investigator-to provide appropriate-radiation
detection equipment .for work performed under his authorization.- - A

,
portable survey instrument can be used to monitor-work areas ancL

' ' lab personnel for:many radionuclides used, however for low energy
bota emitters such as H-3, C-14, and S-35 it is usually
recomn. ended that. wipes txe taken and counted in a-liquid
scintillation-counter. More than one survey instrument may be
required if different radionuclides are used. For instance, a GM
counter is usually used to detect high energy beta and gamma.
emitters,.a sodium iodide detector is' recommended for low energy
garoma emitters (such as I-125) and an ionization chamber is
recommended if it is necessary to measure actual exposure rates.-

All portable survey instruments used at AVAMC must be
calibrated annually.This is performed by the Radiation Safety
Office using a Cs-137 source. The calibration of this" source is
traceable'to the National Bureau of Standards. Each' scale (up to

1 R/hr) of an instrument is calibrated by placina the probe at
such a distance from the source that the exposure rate is between

one third and two' thirds of full scale. If possible, the
instrument is adjusted so that the measured exposure rate differs
- from the actual by less than 10% on each scale. For eny scale on
which the measured exposure rate differs from the actual by more
'than 10%, a correction factor will be determined.The radiation
exponure rate from a reference check nource is also measured
during.the annual calibration. This can be used for more frecuent.
periodic-checks of the instrument. For instruments used for
quantitative measurements at lower energies ~ ( e. p. 1-185, Tc-99m,
Xe-133), the instrument should be calibrated using a source with
an appropriate energy or calibration tactors should be
determined.

A list of all survey instruments and the calibration results
are -kept by the Radiation Safety Office. An investigator must
therefore inform the Radiation Safety Office when he obtains a new
survey instrument. The Radiation Safecy Office has several types
of survey instruments and should be contacted if a special survey
is desired or if a survey instrument is not functioning. The
Haciation Safety Office does not repair survey instruments.

,

al
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2. DOSE CALIBRATOR

Nuclear Medicine Service shall maintain a dose calibrator for
use in evaluating.the radioactivity in radiopharmaceuticals.All'
' radiopharmaceuticals are assayed for activity prior to:
administration. ;The instrument is properly zerced and the

.

removable chamber. liner is always used. The accuracy of_the
activity must be 10% or better.. The following checks of=the dose
calibrator must be made at the frequencies indicated.

a. Constancy of the dose calibrator is checked dally with a
one millicurie Cs-137 source. A log of these-readings is
maintained. The activity expected is corrected for the 30
year half life of Cs-137. 'If the measured ~ activity is not
within +/- 5% of the calculated activity, the instrument 1must
be repaired or. adjusted.

b. Linearity of the dose calibrator is checked ouarterly
using the Cali-check device according to the manufacturers
instructions.

c. Commonly used syringen and vials are assayed to
' determine a correction factor for a specified volume and
radionuclide. Ma.intaining constant activity, this volume.is
adjusted over d reasonable clinical range to determine
correctivn factors.

d. Accuracy of the dose calibrator is' checked annually for
several NBS' traceable check sources (such as Cs-137, Co-57
and Ba-133)-with energies and activities similar to that used
in daily procedures. This accuracy check is performed either
by the manufacturer or by the MCG Radiation Safety Office.If
the measured activities do not agree with the calculated
activities to within +/- b%, the instrument should be
repaired or adjusted. When a unit is installed, the reading
for a i mci Cs-137 standard is recorded on each radionuclide
netting.

i

|
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IV. PERSONNEL TRAINING PROGRAM
,

The Notice to Employees sign (Appendix III) is' posted in
. conspicuous. locations 1for all employees who are occupationally.3,

' exposed to-radiation sources at AVAMC. This manual (Radiation
Safety Guide) is issued to all approved principal investigators
and should be made available to all radiation workers. Additional

4 information is maintained"in Nuclear Medicine Service and is
-available to all radiation workers. This includes:

Current Radioactive Materials License
Correspondence to and from the NRC concerning the license
License inspection reports

Radiation exoosure records
'

NRC regulations (Title 10 - Unapter I
CODE of FEDERAL ,HEGULATIONS)

A. hEbEARCH PERSONNEL
|

, Staff members responsible for use of radioactive materials
shall provide sufficient training to persons working under their
authorizations to assure that-radiation sources are used safely.
The Radiation Safety Office will suoploment.the. training with

,
- Dariodic radiation safety programs (at least annually). The

Radiation Safety Course for laboratory' personnel'must be attended
by new laboratory workers at the earliest possible time.

B. ANCILLARY PERSONNEL

Building Management personnel are briefed periodically on the
hazards and safety precautions in maintaining the laboratory.

!'
|

C. NUCLEAR MEDICINE PEHSUNNEL

| Various topics pertaining to Nuclear Medicine and its safe

| practice are covered in montnly Nuclear Medicine Service
Hessions.

23
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::c D. TCPICS OF INSTRUCTION

< Lectures to -individuals J1isted in sect ions A-C of_this
enapter will include: the'~.following topics: .

,

'

. Basic nuclear and atomic. physicsg. ,

'~ ^
- Basic counting statistics

' Nuclearfinstrumentation
L Radiation protection. principals

,

'* Radiation biology ,

Quality control
Potential hazards associated'with radioactive material,

Radiation. safety procedures
,NRC regulations
Contents of the inst it ut ional license
Reporting of' unsafe conditions
. Emergency action
Filmsbadge, bioassay and survey reports

_

i

>
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. V. AUTHORIZATION, PROCUREMENT, RECEIPT AND-DISPOSAL
OF RADIOACTIVE MATERIALS

A. ~ AUTHORIZATION.FOR USE OF RADIATION SOURCES

Allipersons atithe'AVAMC who use radiation' sources'must
either-be authorized or work under the supervision of one who-ist

~

authorized.

~ Prerequisites for Authorization: The individual must

a. -be a faculty member,

b. have adequate training and experience: tor the proposed
uses (Adequacy,of training and experience for the proposed
uses is evaluated by the Radiation Safety Office and thet

Radiation Safety Committee when a proposal is submitted.),

~

c. have the use of adeouate facilities and equipment to use
" ~

. radiation sources so that'there is reasonable assurance tnat
radiation exposure to all persons involved will be minimized.

Aoplication blanks for authorization may be obtained from the
Radiation SafetyTOffice.

The completed application should be sent to the Raciation
ISafety Office where it will be reviewed. When che Radiation
Safety Office concludes the evaluation, a recommendation will be
made to the R'adiation Safety Committee for: (a) authorization
without additional restrictions, (b) authorization with
restriction, or -(c) denial of authorization. At least three
members of the committee will review the application and
recommendation. The three committee members must either approve

the proposal.as written or. approve it with certain specified
conditions _ unanimously. If one or more committee members does not
approve it,- the proposal must be modified to satisfy the
objections or the full committee mune meet to discuss it. A
. majority vote of the full' committee membership is then necessary
.for approval.

In accepting an authorization, the applicant agrees to-open his
facility at all reasonable times for visits by the Nuclear
~ Regulatory Commission ano the Radiation Safety Office.

3
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i. Non-human.use of Radioactive Material

The use'of'each radionatelide should be described in
sufficient' detail to permit an evaluation of the radiation safety
aspects of the work. This should-include, but not be limited to:

a. the activity (in mci or pCi) of each radionuclide to be
Rept~in stock

b. .the storage location

c. the activity to be used in an experiment-run.

d. 'the expected fate of the radionuclide during use, i.e.,
whether it is taken un in a compound, metabolized, evolved as
a gas, remains in the precipitate, etc.

e, the method of containing the radionuclide during use

f, the means for collecting radioactive waste

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

~

contamination

h. and other information pertinent to the evaluation of

radiation safety aspects of the work being done

2. Human use of Radioactive Material

All persons at the AVAMC resoonsiole for the administration
of radioactive materials to humans for diagnosis or treatment of
illness or for research purposes must be a physician or dentist.

The NRC has established criteria for acceptable training and
experience for medical uses of radioactive materials. These
criteria will be utilized in evaluations concerning well
establ'ished procedures or for investigational procedures utilizing
drugs-for which a " Notice of Claimed Investigational Exemption for
a New Drug" (IND) has been accepted by the Food and Drug
Administ rat ion- In_additign_1g_NBC_rgg91rement9t_1bE_V8_els9_ bas
Un9GifiG_pr99Ed9Ces_f9E_r99 hine _in_yiV9_s19diEst__Ibege_ procedures
arg_stetgd_in_degigal_Genter_pgiigy_bemgrand9m_N9t_ilb;2:e6_wnich
is_ ins 190ed_en_899end1E_G_in_1 bis _menselt__B99 tine _uienn9stis
ar9E9dures_ere_perf9tmed_Dy_duslear_5sdisine_Egry1Get__B99 tine
therane911G_9r9 Cad 9tes_are_ Derf 9tmed_Dy_eltber_5991eer_5edicine
Saryise_9t_1be_De9tsie_Bedist190_Ibere9y_Genter_et_Ecg.

!
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_In instances'where an investigator desires to use radioactive
material: in a procedure that is not well estaclished and for which
an IND.has not been' accepted by the Food and Drug Administration,
the. Radioactive Drug Research Committee: (RDHC);can authorize-the
investigation. Ibe_BQBG_ggn_goly_ggprgyg_investigg11gog_tbg1
aussmness_#esis_researcus_ including _3tudies_of_meteogiisst_u9 men
9byni919 ays._nelb enbys19199xt_9r_ biesbem191rys__Ib e_ BD8G_ggongi
enorsye_st901es intenced_fer_immediale_tuerene911ct_siesn9stast_9r

-

Dis 11er_D9E99ses_9r_19_getermine_tbe_gafety._ggg_effegtiyggess_gf_g
drun_in_bumens_19c_s9sb_99r99sen_11te _t9_cerry_991_e_ciinisci~s

triallt The investigator must provide' substantial information to
the RDRC'so that an appropriate evaluation can be made. Tne
investigator must report to the RDRC each calendar puarter on the
activities of the research conducted under such an authorization.

3. Radiation Producing Machines

All persons at the AVAMC who use a radiaticn producinq
mach'ine must be a physician or dentist if humans are to be
intentionally irradiated.

Licensed physicians or dentists that use radiation producing
machines in routine diagnostic or therapeutic radiographic
procedures on human patients are granted a general authorization
provided that the equipment is operated'by personnel trained in.
proper usage.

Experimental use of radiation producinq machines on human
patients or anAmals must have the specific approval of the
Radiation Safety Committee prior to commencement.

A~ newly acpuired radiation producing machine will not be
placed.in operation until an authorization has been granted by:
Medical Physics. The principal investigator must notify the
Medical' Physics when radiation producing machines are relocated.

27
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B. PROCUREMENT 0F RADIDACTIVE MATEHIALS

An investigator may order only-radionuclides that- he {has been
authorized 1to use-by the Radiation Safety Committee (see-

procedures;in sections A and C'of-this' chapter).

' Radionuclides used in Nuclear: Medicine are ordered under the
authorization of the Chief, Nuclear Medicine Service who is listed
oon the AVAMC-- NRC license.

Orders.for radionuclidessused in'research must be approved by
the ACOS or. administrative officer of Research Service or their-
designee. The Radiation Safety Office maintains the radioisotope'
inventory and periodically provides allist of radionuclides
possessed by the-approved investigators to Research Service. 'An
: order will'.not be approved if it would -cause the PI's possession
limit to be exceeded or if the PI is not approved for the
radionuclide. After an order is approved, .the_orderLis placed by
Supply. Service and a copy of Form-2237.is sentEtolthe Radiation-
Safety Office. .The RSD.then generates the Radioisotope, Receipt
and Disposal _ Form ano sends a, copy to the PI.. If special

radiat' ion monitoring or a wipe survey is repuired, the PI.is
instructed to notify the RSO when the package arrives.

28
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'C. RECEIPT OF RADI0 ACTIVE. MATERIALS

Shipments-of radioactive materials that arrive during nor' mal
working; hours are received by the NuclearfMedicine Service or by
the Receiving Warehouse. .After receiot-by.the warehouse,'the
package.should be taken to the appropriate laboratory by' warehouse

c personnel.. During off-duty-hours security personnel.will accept
delivery of packages containing radioactive materials'and place
them in.the refrigerator in Supply Processing and Distribution
(SPD). .They will be picked up by Nuclear Medicine or Research
personnel on the next; working day. 'These packages should not be
handled more than absolutely necessary.

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 it can be determined that neither he nor-the
delivery' vehicle is contaminated.- The VA Police have an emergency
call list for Radiation Safety.

As.soon as possible after the package arrives in the
laboratory, lab personnel should carefully inspect it for darcage. 4

;-If the. package appears damaged or wet, or if special monitoring.is
- r e q u i r e d ,' Radiation Safety should be contacted immediately.

Wear gloves'When opening;a-package containing-radioactive
H materials. Verify.that the contents agree with the packing slip

and requisition. Check the integrity.of the final source
container (i.e., inspect for breakage of seals or' vials, loss of
. liquid, and discoloration:of packaging material). ;

It.;should always be assumed that a source vial is ,

contaminated; therefore, wear' gloves and take other precautions to
prevent the spread of evnbamination. To determine if-the vial is
contaminated, a wipe can be taken of the source vial and counted~

.in an appropriate low level counting instrument.

Monitor the packing material and packages f or cont aminat ion
before discarding. If contaminated, treat as radioactive waste.
If. not contaminated, obliterate radiatAon labels before discarding
in regular trash.-

_

|.
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D. TRANSFER OF RADIONUCLIDES

1. On Campus Transfers

When it is necessary to transfer radionuclides from one user
or location to another, approval must be obtained from the
Radiation Safety Office. When transfers are made from one
principal investigator to another, receipt and disposal records
must be generated to maintain accurate inventory records. When
material is transferred from one room to another or one builcing
to another, the Radiation Safety Office will need to evaluate tne
prooosed transfer with respect to the packaging, container and
method to ensure that it can be accomplished safely.Specifical3y,
licuids should be transoorted only in sealed containers with
secondary containment if there is a possibility of spillage,
Dreakage, or leakage.

2. Off Campus Transfers

All transfers of radioactive materials off campus must ce

made through the Haci at ion .f3afety Of fice to ensure compliance with
r,1 1 license conditions ancIDOT reaulations.

!
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LVI. LA'BORATORY PROCEDURES FOR HANDLING RADIOACTIVE MATERIALS

A. ' GENERAL RULES FOR THE' SAFE USE OF RADIOACTIVE MATERIAL

It;is Ehe responsibility of those working.with radioactive
~

'

materials.to protect themselves and others from radiation hazards
. arising-from.their. work. Bad example and' careless'workino-habits'

|

~

may. unnecessarily expose associates or contaminate facilities and
'

. -cannot be tolerated.

An investigator isjgiven permission to use radioactive
.,

materials by the Radiation Safety Committee; the investigator.is
made' responsible for all operations in his laboratory. Specific
responsibilities of the1 Principal Investigator,. the individual,

users, and-the Radiation Safety Office are given in Chapter I of-
this manual.

When: working with radiation sources, both internal and
external radiation exposures must be minimized. . External
exposures can be reduced by reducing time spent and increasing
distance when' handling radiation sources and by using appropriate
shielding. Internal exposures can be eliminated if proper~

contamination' control procedures are observed. The following
rules should be understood and practiced in all radioisotope
laboratories..

.i. Designate and label the radioactive work area (s).. Plan
your work'with safety in mind! Consider the consequences of

leakage or, equipment failure. Choose non-porous benchtops. Cover
work surfaces.with absorbent paper that has olastic backing to
protect furniture and facilitate. cleanup. Make use of secondary

containers (eg., trays)- to help confine liquids if spilled.

2. When contamination is possible, wear a lab coat and
gloves. Change disposable gloves frecuently when handling
contaminated items. Potentially contaminat'ed lab coats should
remain in the laboratory.

3. Designate and label a storage area for radioisotopes.
Radioisotopes shall be kept in the designated storage area when
not in immediate use.

4. Stock the laboratory with plastic or rubber Oloves, lab
. coats, warning tags and labels, appropriate survey / counting
instruments, forms for necessary records, plastic baas and tape
for waste disposal, absorbent paper, etc.The use of good
procedures is greatly facilitated by having proper tools and
supplies at hand.
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5.- . Desi gnat e and--_ label a " hot" sink for radioisotooe
disposal and cleaning radioactive glassware. Tag the sink to
: provideta warning that it must be surveyed before plumbing work is
done.

6.L When possible,_use remote handling devices such as tonas
or. forceps and work-behind a protective shield when handling
significant quantities of gamma or high' energy. beta emitters.

.
Heavy rubber or. leather gloves can be used when working with high
energy beta' emitters.

i

7.- -Confine work with gaseous, volatile or dust-forming
radioactive material to hoods or glove boxes.

8. No extensive radiochemical work should'be performed with-
hazardous amounts of material until the procedure has been; tested

with a cummy or dry run.

9. Areas in which radioisotopes are used should be
,

uncluttered. General rules for a good chemistry laboratory are
applicable.

10. Radioactive materials snould not be left in an uncovered
container. -Glass containers should be p, laced inside larger
break-resistant secondary containers. Containers should be
clearly labelled as to the nature of their contents.

11. Eating, drinking, smoking'and tne application of
cosmetics are prohibited in areas where unsealed radioactive
materials are being handled.

12. Pipetting or similar operations by mouth suction (or
- blowing) is prohibited.(Tnis includes pipetting.not only

.

radioactive materials, but also nonradioactive materials in areas
- where radioactive materials are used.)

s

13. Monitor hands, feet, clothing and work area routinely
for contamination. Hands should be washed routinely ~after
handling radioactive material, especially before eating.

14. If provided, personnel monitoring badges must be worn in
restricted areas. Since a badge report is a legal record, a badgei

should be worn only by the individual it is issued to and only
while performing outies at or for the V. A. Medical Center,-

- A' gust a,. GA.u

15. Dispose of radioactive waste only in specially,

designated receptacles. Only designated sinks are to be used for
low level aqueous radioactive liauids.,

'
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16. Familiarize yourself with the. procedures for radioactive
decontamination.. The person responsible for a~ spill-is also
responsible'for~the cleanup.

17.. Transport radioactive materials in double containers (in
case of a' fall) which are'adepuately shielded for the'radionuclide
being transported.

18. EDo not; leave radioactive materials unattended in places
where' unauthorized persons may handle or remove them. Return to-
storage' ass soon as possible.after use.

19. Use syringe shields for routine preparation of patient
doses and administration to patients wnenever practicable.

20. - Procedures set forth in the Nuclear Medicine Department
~ Procedure-Manual will be followed when eluting a penerator and

^ testing the elution~for molybdenum 99 breakthrough.'
. Chromatography studies will tne performed.to' determine tagging
efficiency of prepared radiopharmaceuticals using procedures in
the manual. The activity obtained per.elution, quantity of
molybdenum 99 present, and-the tagging efficiency of prepared
radiopharmaceuticals will tue recorded in a log book.

21. -Assay each patient dose in the dose calibrator and:
. record the results in a log book prior to administration.Do not

~

use any doses that-differ from the. prescribed dose'by more than
10%.

(22. - Survey the not lab for contamination after each
procedure or at the end of the day. Decontaminate if-necessary.

,

!
.

|

!

I

-
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-B. ' STORAGE OF RADIONUCLIDES

Radionuclides must be stored to permit access only/by the
~

principal investigator (PI) .and those whom he designates. Rooms
in'which radioactive material is stored must be locked when the PI
or lab. worker is not present. If the PI'does not have complete
control over the storage area, the radioactive material must=be in
'a locked refrigerator, freezer or cabinet. Each area and room
where radionuclides are stored.must be posted with a radioactive
materials sign. Radiation levels around storage areas should be-
measured routinely. If radiation levels could exceed two millirem
per' hour,-the area must be posted with a radiation area sign.
Proper sians can be obtained from the, Radiation Safety Office.

Nefrigerators used for radionuclide' storage must not be used
'

to store food.

' Radionuclides wnsen could become airborne'must-be stored in a
ventilated hood. The control switch for the hood ventilation-
shall remain'in the "ON" position.

All radionuclide storage containers must bear the radiation
symbol and be labeled with the type of radionuclide, its activity,

~

and the date the activity was recorced. It should also be clear
either by the storage location or by markings on the container who-
the material belongs to.

C. BIGHAZARDOUS RADIOACTIVE MATERIAL

For procedures that involve bichazards (biologic,
carcinogenic and-toxic substances and/or organisms.that can

,

endanger-the health and safety of personnel, oatients or the
public), as well as raclation nazaros, the AVAMC bichezerdw
Committee must be consulted.

D. PROTECTIVE CLOTHING

Protective clothing must be worn wnenever contamination is
possible. Outer protective clothing as well as personal clothing
must be routinely monitored each day or when radionuclide work-is
completed. USE DISPOSABLE PLASTIC GLOVES TO PROTECT YOUR
HANDS. Coveralls, laboratory coats or other protective carments
worn in the laboratory are not to be worn elsewhere, especially in
places where smoking, eating and 1rinking are allowed. Articles
which become contaminated shall be decontaminated or marked and
stored until activity has decayed to an acceptable level or
disposed of. Contaminated clothing shall not be sent to the
laundry.,
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, E. USEf0F RADIOACTIVE 1 MATERIALS IN ANIMALS

_

The Radiation Safety. Committee authorizes some investigators
-

to administerLradioactive materials to animals during researen.
Ifithe: services of the Animal Research Facility areirequired in-
housing of, care of, or experimentation with lab animals, they-
must be notified well in advance'of commencement of-
. experimentation.The.following rul,es should be observed when
animals?containing radioactive materials must be housed:

1. All' animals which have been given radioactive material
should be isolated from the other animals that do not contain
radioactive material. There is a room specifically designated for.
E radioactive animals in :the animal facility.

2.- Cages. housing animals containing radioactive: materials
shoul'd be labeled with an, appropriate-radiaactive materials-
warning signs.-

-

3. The " Notice to Employees" and " Emergency Procedures"
should be posed in a conspicuous place within the animal
f ac i l i t y.' -;

4. The bo'ttom of the cages should'be' lined witn absorbent-
~

paper' pads with plastic backing or other.approoriate absorbent
materials.

5. A radioactive material waste dispesal can should be;in
the area where the animals are located for use when cleaning the
cages.

6. Animal attendants's7ould use disposable. gloves when
handling waste from animals'containing radioactive material. This
should be disposed of in the radioactive materials waste disposal
Can.

7. Washing the animal cages and collection baskets at the
end of the experiment should be performed as usual after they are
decontaminated-by laboratory personnel.
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. Table 2.. MAXIMUM. NORMALIZED
-ACTIVITY FOR. MONTHLY SURVEY FREQUENCY

.RADIONUCLIDE- IT 'E}i. ACTIVITY
(mC1)

:AM241 4.9E-03' 7.4E+02 0.010
LIR192- 1.5E-01 9.3E-01 6.884-
'RU103' 9.4E-02: 5.3E-01 10.000-
MO99 1.2E-01 -9.3E-01 7.101
P32 O.OE+00 1.9E+00 4.008
.CA45 0.OE+00 6.2E-01 ~10.000
C141 0.OE+00 4.1E-01 10.000
CB137- 1.1E-01- 9.2E+00. 0.792
CL36 0.OE+00 6.2E-01, 10.000
CRG1 5.5E-03 3.7E-02 10.000

~GD153 ~1.OE-02 '1.9E-01 10.000
-GA67 3.2E-02 1.2E-01 10.000~
AU198 7.9E-02 9.3E-01 7.'385
H3 0.OE+00- 1.2E-02 10.000
IN111- 7.2E-02 1.9E-01 10.000
1123 2.4E-02 -3.7E-01 10.000
I125 1.7E-03 3.7E+01 0.200
1131 7.3E-02 3.7E+01 0.200
FES5 0. OE+00 - 1.2E-01 10.000
FE59 2 .- 4 E - 0 1 - 1.2E+00 5.038
NI63 0.OE+00. 1.2E-01 10.000
RB87 0.'OE+00 9.3E-01 8.016
NA22 4.3E-01 1.'9E+00 3.248

1SR85 1.OE-01- 4.1E-01 10.000
-SR90 0.OE+00 3.7E+01 0.200
S35 0.OE+00 9.3E-02 10.000
TC99M 2.3E-02 1.2E-02 10.000
TL201 2.9E-03 6.2E-02 10.000
XE133 5.3E-03 0.OE+00 10.000
ZN65 1.1E-01 3.7E+00 1.944
CO57 3.6E-02 1.9E-01 10.000
CO60 5.OE-01 5.3E+00 1.281
RB86 2.OE-02 1.9E+00 3.966
AU195 4.1E-04 1.9E-01 10.000
BA133 7.1E-02 6.2E-01 10.000
CE141 1.3E-02 6.2E-01 10.000

a
.
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Table 3.1 _ OPERATIONAL FACTORS FOR USE OF RADIOACTIVE
MATERIALS AS. RECOMMENDED BY ICRp PUBLICATION w25 i

<

,

,

,

.; Operational" Factors.for' Laboratories
.

.

d

_' . Simple st'orage. 0.01. . . . . . . . . . . . . . . .

Very-simple wet. procedures, involving
..

. . . . .. . . . . . . . . ~ .' O.1only a few steps . .

: Normal-chemical operations '

1. 0. . .. . . . . . ..

Complex'(wetL~ operations (e.g. operations
with complex plass' apparatus) or operations,

with mult'iple procedures 10. . . . . . - . . . . .

Work with volatile materials 10. . . . . . . . . .

Simple dry operations . 10. . . . . . . . . .. . .

Dry and. dusty operations'(e.g.
100grinding) .:. . . . . . . . . . . . . . .. .. .

.

. -

S

8
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G. LABORATORY odRVEY PROC',DURES'

p

The-Radiation Safety Offica performs montnly surveysiof
laboratories. Personnel'ut_iliz2ng radioactivity are encouraged-
and sometimes required to perform radiation surveys more
frequently in order.to determine the-extent of radioactive
contamination and-to ascertain.that all. waste and stock material

. has been> properly disposed of or stored.
-

?

Routine surveys-should be carried o'ut in two parts to *

cdetermine the-radiation level-an'd the removable contamination
level.

,

t-
-1. Radiation Level

I Monitor the area-with a radiation sur&ey meter ~sufficiently,

sensitive to detert 0.1-mR/hr. The result.4 of this survey.should
be recorded.

.

b

:,

2. Contamination Level

~ A series of. wipe tests should be taken in all areas where
activity is handled in unsealed form. The location of wipe tests

|- should be. indicated on a survey form-anc.-should be. chosen for
| maxir4um probability of contaminat ion, e. g. areas where individual

~

L doses are crawn up, frequentDpipetting carried out.~~

Floors, particularly adjacent to doorways, lead syringe
Jhields, and door-and-drawer handles should also'be wipe test
frequently 6 ' Care should be taken that cross contamination does
not occur.'

Jh1 end window GM or gas flow proportional counter normally
may be used for assaying beta emitt'ers above C-14 energies; low-
energy beta emitters-such as Cl4 and H-3 will require liquid

i scintillation counting.

A gamma-scintillation counter ( e . g .- Na1 well counter) should
l be-used for pure pamma emitters. Make sure that the analyzer

. threshold is set below the lowest gamma energy used in the lab
(usually I-125).

L

| Record a background count of b-10 minutes using tne same'

I counting conditions used Nath the wipes.

|

L
i
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J .- Acceptable Lim'its3

a. Radiation Limits (whole-body only)

t i'. ' Non-controlled areas

Individ'uals must not receive more than 2 mrad in any
one hour, or more than 100' mrad in 7' consecutive days,
or more than 500 mrad in any one year.

ii. Controlled area t -

If an area is 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 unauthorized or uninformed
personnel must be prevented.

b.. Contamination Limits-

An individual' wipe test should. routinely cover
approximately 100 square em. Decontamination is required ~if'
'the removable contamination level exceeds 220 dom /100 sq.cm.
for moderate and high toxicity radionuclides or 2200 dpm/ LOO
sq.cm. for slight and moderate toxicity radionuclides.

H. SEALED SOORCE LEAK TESTS

Sealed sources in use will be tested for leakage every six
months. -The test will be capable of detecting 0.005 microcuries.

,

Damaged or leaking sources will be disposed of, corrective actions
taken, and appropriate reports will be filed by the Radiation
Safety Officer. Sources in storage need not be leak tested until
. returned to service.

i

40
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VII. RADIOACTIVE WASTE DISPOSAL
s

A. GENEHAL' RULES

Radioactive waste in laboratories must be stored in the_ . .

. proper manner as specified in-the following sections until-.it.is
picked up by Radiation Safety. An accurate record should tme kept
-of all material.placed in each container. The Radioactive
Material Receipt and Disposal Form;may be usedLfor this purpose.
Wu90_a99Coximatgly_@L&_fg11e~the bag or box should be properly
sealed,ano a Radioactive Waste-Disposal Tag filled out completely,
signed and attached.to it. 8edigt190_Sgfgty_ggnsgangl_ gill _ging
29_ Cad 196G11MR Wa5 e weekly _qt_degigngtgd_timRR_and_19 Gal 19DE_f9Ct -

eGGb_bMild109_1990 inst _1be_Badia1190_Safetx_ Office _f9C_actedulelt
Non-radioactive items must not'be'put.in the radioactive waste

container 7 The-waste inust be carefully. segregated into the
different, categories specified below.. Waste bags or boxes.
containing improperly packaged or non-radioactive waste will be
CEfMERd_M0111_9C99RClY_CE90GbaERd_bM_lBD9CA19CX_9ECE90Delt

Short-lived radionuclide waste (halflife of a few months or
less) should be segregated from long-lived radionuclide waste'if
possible.

All uncapped syringes and other sharp objects must be placed
in a box or other suen container before being out into the plastic
bag.

Processing of radioactive wa'st e is currently being performed
by the Radiation Safety Office of the Medical ColleDe of Georgia
as part of an overall radiation safety contract between the two
institutions. -The Old University Hospital cuilding is the
processing facility.

B. SOLID WASTE

Waste containers and specially marked yellow transparent bags
for dry radioactive waste are provided for laboratories using
radionuclides. Contact the Radiation Safety Office when
additional containers are needed.

The bag should be placed inside the waste can ano sealed witn
tape when it is approximately 3/4 full.

41
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' No liquid material'or scintillation, vials-may.be'placed.in'
the dry' waste' container. Even-small quantities or licuids

[ remaining in-vials,1 bottles, tubes, syringes, etc.Jare.-
"'

: unacceptable in the''dryfwaste container. It is preferable that-
# ,the: burnable material be-separated from the non-burnable solid-

~ waste. '

|C. LIQUID _SCINTILLAT' ION VIALS.

It__QtRen19:DeEed_flBinE'
:

Liquid scint'illation vials containing' organic-based fluids
~

'

(toluene or xylene)-.must-be segregated from otner radioactive
liquid wastes.1 Vials or plastic insert bags containing
radioactive. liquid scintillation waste may be held for disposal as

n .is'or the contents;may be poured: into high quality Jugs designated
' for' radioactive-liquid. scintillation waste only. If.the vials are

not emptied, it is preferred that'tney be placed in the original
cardboard trays and box. A single 1 waste tag may be used for each
box (5 trays). Alternatively, they can be double-bagged using thei

L specially marked' plastic radioactive. waste bags. Plastic'and
'

. glass' vials should be separated.

| .. .

. scintillation vials or plastic insert bags tnatLiquid
indicate background concentration levels when countec.in an
appropriate counting instrument,. need not be disposed of as

[ radioactive waste.They may be disposed of via stancard
| non-radioactive waste methods.

Et__N90:9tsenig:Desed_flM10mo
r -

Liguid_n91n11 Ale 119n_ fluid _tbet_has_ keen _appegyed_by_1be
Enyir9nmentel Er91R9119n_99ensy_19_be_disposeQ_9f_1D19 1De

L
'

nen11ery_ sewer _nymice_mey.be_cis99ned_9f_by_1be_indirigual
led 9te19ty_9ern90nel_an_e99e995_b91B_119919t__11_may_a199_be_sent

L, %9_1be_EcQ1st190_Sefety_Qffice_t9t_Qis995el_11t_muould_De_Be91

L unnerete_from_9tuer_tysen_9f_wente_inc19 din 9_ornan19:pased_lin91d
991ntille1190_fl91991t''

[ D. (GUEOUS BULK LIQUID

!$
p Hadioactive waste that is soluble or readily dispersible in
I water may be disposed of into tne sanitary sewer system. Accurate

records must be kept of all materials disposed of in this manner
,

| and entered on the Radioactive Material Receipt and Disposal Form.
Y --The sink'used for such disposal must be clearly labelled and not

used for other purposes where contamination could result.
89Gyla11gng_enq_11ggnse_q90gi119nE_limil_1De_B911Vily_9f
redi9ective_lin91cs_1 bet _ Gen _Qe_ dis 99med_of_ int 9_1be_senert__Ibe
daily _ limits _ellowed_vegn_legoreigry_are_91ven_in_IeD1e_St__Since
theme _ve19es_are_besed_90_ ins 1119tienel_11milat_ greater _emounts -

fmay_be_dingomed_9f_if_netussaryu_ nut _tce..Be91e1190_Sefety_Qttice
I'' sue 91E_De_9901eGERQ_nef9te_inis_1s_nenen

42 ,
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N 'E. ;NON-AQUEOUS SULK LIQUID
4

L; Bulk liquid that.is not readily.dispersible in water should'

Ebe pouredLinto a high quality Jug provided by Radiation Safety.-

E

F. SHORT HALF-LIFE WASTE
.

-

_This waste is coll'ected as usual by Radiation Safety, stored.
for decay, and-subsequently disposed of as regular.trasn. Labels- >

- containing.the radiation. symbol,~the words " Radioactive-Material",
etc.- should!be removed cna defaced before disposal. If laboratory
personne1'wish to store the waste for cecay-in-the lac, Radiation,

Safety must be contacted-for approval..
.;.

G. ANIMAL CARCASSES

i

n . Animal.lcarcasses containing radioactive. material, as well as
other biological material,-should be double bagged -- the inner <
bag ~ unmarked.and the outer cag a specially marked radioactive i

waste bag. ,The-completed waste tag must be tapea to the outside
of. the bag. It is then taken to one of the specially-marked
freezers'in the R &-E building or Dugas Building.

H. BIOLOGICALLY OR CHEMICALLY HAZARDOUS WASTE

Special arrangements must be'made before Radiation Safety
~ will-accept radioactive waste that'also contains biologically
- hazardous substances (such as blood, infectious organisms, etc.)
or. chemically hazardous suostances (such as strong acids,
carcinogens, etc.). This type of waste may need to be autoclaved
or packaged in special containers to prevent Radiation Safety
personnel from being exposed to those hazards when processing the
wast e. -

.
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. Table 4.- : SEWER DISPOSAL | LIMITS ,

~

ISOTOPE .VA PI'

, .

pCi/ day.pCi/ day

4Am241 -.1520 61 .f.

Au198 4000 .160 -
,

C14 4000- 160-
Ca45 3420 137
C136 4000 160
CoS7 4000. 160 ,

Co60 4000- 160 ,

! Cr51 4000 160-
'Cs137 4000 160

_ Fe55 4000 160
Fe59 4000 160-
Ga67 .4000 160
Gd153 4000 160
H3- . 4000 -160-

1123- 4000 160
I125 76 3
I131~ 114 5
.In111 4000 160
Ir192 4000 160
Mo99 4000 160

'

Na 22 '- 4000 16C.
Ni63 4000 '160
P32 ~4000 160
Rb87: 4000 160

'Ru1O3 4000 160
835- -4000 160
Sr85- 4000 160
Sr90 114 5-

.

Tc99m 4000 160-

T1201 4000 160
Xe133 O O !

1

I
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VIII. PROCEDURES FOR OPERATING X-RAY MACHINES
_

10nly persons whose presence-1s necessary shall.be in.the
radiographiefarea during exposure. Protective' clothing'of at-
leasta0.25 mm lead equivalent shall be provided and'shall.be worn
by all-individuals. required to be in controlled areas except for
.theLfollowing circumstances: When the individuals are entirely
behind. protective barriers while the ecuipment is energized,.or

,

-when a -radiation protection. survey indicated that-the exposure
~

'rateLin the occupied area is less than 5 mR in any one hour.'

'
When patient, animal, or film must be held'in position for

radiography, mechanical supporting or restraining devices orlother-
means of immobilization should be used. If-such a device is not
available or prectical, the' individual snall wear protective
gloves having at least 0.5 mm-lead equivalence, a protect.ive apron
of at-least 0.25 mm. lead equivalence, and shall keep all parts;of
the body out of the useful beam.

,

Women of childbearing age anc incividuals under 18 years of-
Lage,'shall not support or hold. patients, animals or film.during:
radiation exposures.

personnel' involved in radiograph'ic procedures snould wear
monito, ring devices. Exceptions to.this policy can be made for-
individuals who could not receive a cose in excess of 25% of the
MPD'in a calendar quarter (see Chapter IIIF.

.The gonads'of children and persons of reproductive age should
be~ protected from primary radiation during any x-ray examination
or treatment by the use of a special gonad shield or apron when
.this will not ~ interfere with the clinical objectives.,.

E /
'

The operator should norma'lly stand behind a' protective
-barrier when making an exposure. .This barrier shall have a
viewing window that enables the operator - to view tne patient
during the exposure.-

For portab1'e equipment, protective aprons of at least O.25 mm
lead equivalent shall be available and used by the operator and
any-other persons required to be in the room and within 2 meters
of :the patient and/or x-ray tube during an exposure. The operator
must warn all persons in the room tnat an exposure is about to be
made and allow enough time for them to leave.

'Portaole x-ray units should be used in patient rooms only in
cases when medical reasons prohibit the patient from beino taken
to the Radiology Department.

As a general principle, the exposure to the patient snall be
kept to the practical minimum consistent with clinical
objectives.

.
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APPENDIX 1. RECOMMENDATIONS FOR-PREGNANT WORKERS
EXPOSED TO RADIATION SOURCES

The'following as a summary of conclusions and recommendations for
pregnant radiation workers-by the National Council of Radiatina
Protection and. Measurements (NCRp) in Report No. 63 entitled
" Review of"NCRP Radiation-Dose Limit-for Embryo and Fetus in
-Occupationally-Exoosed Women":

A. On' th'e basis of the current review, . the NCRP has decided to
make no. change incthe current recommendation of its radiation dose

~

. limit-to the unborn.- The NCRP recommendation is restated here as
.follows:

During the entire oestation period, the maximum permissible
dose eouivalent to the embryo-fetus frord occupational
exposure of the expectant mother should be 0.5 rem.

B. The basic reason for the identity of position in 1977 and 1971
with respect to the recommendation that the radiation dose limit
should be 0.5 rem is-that since the preparation of the 1971 report
there has been no new evidence concerning teratogenic or
carcinogenic effects of irradiation of the embryo-fetus that would

~

justify a change in the limit in either direction.

C. It is implicit in this position and' recommendation that women
who can reasonably be expected to be pregnant should not, in
certain instances, be exposed to the same radiation environment as
women who are not considered fertile or as men. This applies
- particularly to conditions where radiation workers can-receive
dose equivalents of 0.5 rem or more in short periods. However,
any.special restrictions that need to be imposed.on potentially
pregnant women cepend on a' number of circumstances. These include
amount.and temporal distribution of radiation exposure and such
matters as whether female employees agree to or are asked to
disclose pregnancy to management, and how soon after conception a
pregnancy can be recognized. Because of these variables, and
perhaps others of a legal nature as well, it appears impracticable-
for NCRP to make detailed recommendations concerning modes of
practical implement ation of the recommended dose limits.

4

D. The recommendations of the NCHP are directed at orotection of
the embryo-fetus as being involuntarily subjected to radiation
exposure as a consequence of the occupational exposure of the
expectant mother.
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APPEND'IX II. SPECIAL PROCEDURES FOR VARIOUS' RADIONUCLIDES

A. XENON-133'

'

Between-S'And'80 studies involving administration of Xe-133
are usually performed each week. This. involves. studies of lung
ventilation / perfusion and regional cerebral blood flow. The
. approximate activities used are 5 - 20 mci for-lung and 10 - 50
.m(li.for RCBF studies. The' xenon uas_will:be procured from a
supplier that-distributes the product for human:use in accordance
with'the' Federal' Food, Drug and Cosmetic Act.

A RADX - Xenon Kow system will be used for dispensing,the
_

The system will.be used and. stored in a laminar flow hood. xenon.
(minimum. face. velocity of 100 feet / minute).

Exhaust.from the area will be via a 1160 cfm ventilation un2t
' that discharges directly outside. Complete discharge of 1000 mci

of xenon per 40 hour' week would result in a concentration of
approximately 1.3x10-8 pCi/ml. Since only a small fraction of tne
activity wouldLactually be released in the facility, xenon air
concentrations would be substantiallyfless than_the levels allowed
by 10CFRSO (3x10-7 pCi/ml).

The xenon for lung ventilation / perfusion _ studies will be
administered with a RADX-Ventil-Con II system whien includes a
xenon trap and a xenon detector / alarm. 4 xenon gas administration
system is us ed for regional cerebral blood flow studies. A
Victoreen XunAlert monitor is used to mcnitor xenon concentrations
in the study area. An Atomic Development Corporation emergency
room air-radio-decontamination unit will be available for
emergency use in the event of a' xenon release.
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B. HYDROGEN-3, CARBON-14, and SULFUR-35

^

H-3, S-35 and C-14 emit low energy beta radiation (H-3. .018
MeV, S-35 .167 MeV and C-14 .156.MeV), and ~ therefore present
no appreciable external radiation exposure hazard. Personnel

~

working'with H-3, S-35, and C-14 do not require a film badge
E

'

monitor.-

Shipments of H-3,'S-35, and C-14 should be opened in a hood
,

and inspected for-damage and contamination. Most shipments can be

_ stored safely in a laboratory refrigerator or freezer. If the
. material labeled with H-3, S-35, or C-14 is volatile, it should be
stored and used in a hood.

Because of their low beta energy, H-3, S-35, and C-14 cannot
readily.be detected with~ a portable GM survey instrument.
Therefore, in order to' evaluate possible contamination-of the
laboratory,.it.is necessary to perform contamination smear'
surveys on a routine basis using dry, tilter paper smears. The
smears should be counted in a liquid scintillation counting
system. Areas showing removable contamination greater than
amounts specified in Cnapter II should be decontaminated and
resurveyed.

Individuals who use H-3 in large quantitzes must-have a urine
analysis performed-(see Chapter III. D. for requirements).

.

48
09/84



F '

-
.

-e

r

C. .10 DINE-125=and LODINE-131.

Special caution should be' exercised when opening the' shipping
vials"containing sodium iodide or-other volatile iodinated
_. c o m p o u n d s .- iSome of the I-125 and/or 1-131 activity is released to
fthe air upon. opening the vial. .This. operation must be restricted
to a well-ventilated hood (minimum 100'_ linear feet per minute).
Wear. disposable gloves when handling _the packing materials and
container and survey everything for contamination.

If possible the pH.of the iodine solution should be
.

maintained above 8.0. Low pH tends to increase the amount of-
I-125 or I-131 released to the air.

Disposable gloves should be worn when handling radioactive
iodine. .During labeling procedures or when handling volatile
iodine materials, it is-recommended that double gloving be used.
The outer glove should be changed frequently to prevent. absorption
of I-125 or I-131 through the gloves.

The liquid radioactive waste container used for collection of
I-125 or I-131 should be stored in the hood, and all liquid waste
transfers to the container should be made in the hood. Wastes and
other materials containing volatile' iodine should be placed in a
, sealed container 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-125 or I-131. This
will minimize the absorption of iodine into the body. The coat
and gloves should be removed immediately after completion of
procedures involving volatile iodine. The used laboratory coat
should be checked for contamination. Consideration should be
given to the use of disposable laboratory coats for labeling
procedures.

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

A GM survey instrument (for I-131) or a Nal survey instrument.
(for I-125) should be used to survey hands, clothing and equipment
after labeling procedures to assure that contamination is not
present. Hands should be thoroughly washed after handling any
radioactive iodine.

Lead may be used to shield I-125 labeling columns, stock
vials, collection containers, etc. A survey of the area with a
GM survey meter will indicate the amount of shielding necessary.

Routine contamination smear surveys should be made of the
laboratory, and of the labeling area after each use. Spills
should be cleaned up immediately, and a resurvey made of the spill
area to be sure it is decontaminated.

Eacn person using large quantities of I-125 or I-131 per
experiment must have a thyroid count. (See Chapter III.D.)
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E D. PHOSPHOROUS-32.
:

All'P-32. shipments sh'ould be opened in a1radionuclide. hood
and inspected for damage and contamination.

LBecause of-the high radiation. exposure rate *, the'P-32 stock.
nolution. vial should not 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 quantities of P-32
in-relatively small volumes of liquid.- In 1 ml of waterfthe.
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 (open unshielded top) present a serious.
potential for excessive and unnecessary radiation dose to the
hands and face.

The stock solution vial must be stored in a shield which
provides adequate protection to personnel. Quantities-of P-32
greater than 0.5 millicuries should-be placed in a lucite-and lead

-

beta radiation: shield.

Personnel radiation monitors (whole body and ex t refnit y) must
be worn by individuals who handle stock solutions of 0.5
mil 11 curies or more on'a routine basis.

~

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

The Radiation Safety Officer should be contacted immediately
'in the event of.any major spills or other emergencies. Prior to
initiating new experiments involving large quantities of P-32
contact the Radiation Safety Officer to discuss radiation hazards-
during the initial experiment.

Glasses provide protection for the eyes from P-32 beta
radiation.

* Exposure rates from i mci of P-32 over i cm of skin
2000 rads /hr - at surface
200 rads /hr - at 1 cm
22 rads /hr - at 10 cm

J *

,
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i, e STANDARDS FOR PROTECTION AGAINST RADIATION (PART 200 NOTICES. INSTRUCTIONS ANDi
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MEDICAL CENTER POLICY'

MEMORANDUM NO. 115-2-86

VETERANS ADMINISTRATION MEDICAL CENTER
_ __

s

AUGUSTA,: GEORGIA

FEBRUARY 5, 1986s

SUBJECT: Procedure for AIP in Vivo Nuclear Medicine Studies
1. PUR POSE: The purpose of this memorandum is to establish the proce-

cure for all in vivo Nuclear' Medicine studies.
2. POLICY: The Nuclear 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 radioactivea.

materials, all patients will be injected in the Nuclear Medicine
Departinent, unless their clinical condition otherwise mitigates, in
such an event arrangements will be made by the Nuclear Medicine
Service for the proper transport of the radioactive material to the,

patient.

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

-

4. - R EF ER ENCES: VA Manual:JM-2, Part XX.
Medical Conter' Policy Memorandum No. 115-1-80 dated*

'

;
- August

.. -
, 13, 1980..

,

[ 5. RESCISSICNS: Medical Center Policy Memorandum No. 115-2-84 dated
,

ii February 24 1964. -

'l This memoran, dum is automatically rescinded;

[i February 5,.198E.

[G. gs p!(s '

j -w n 'y
5
~

.EUGEff N E. SPEER, JR. d
Medical Center Director
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