Form NRC.313M U.S NUCLEAR REGULATORY COMMISS N 2=
pproved:
e APPLICATION FOR MATERIALS LICENSE — MEDICAL GAO ROSS?
10CFR 35
INSTRUCTIONS - Compilete Items | throughi 26 if this B an initial app; or ) for renewal of a license. Use supplementsl sheets

where necessacy [tem 26 must be completed on all applications and sgnes  Netain one copy  Swbmit orginel and one copy of entire
aoplication io .~ Direcior, Office of Nuclear Materials Safety and Salepuards. U.S Nuclesr Rogulatory Commission, Washington, D C
20555 Upon approval of this application, the applicant will receive 8 Moterials License. An NAC Matecials License is issued 111 sccord- p
ance with the penecsl requirements contamed in Title 10.Cmolfmunmmm.Mx,NmLWhmvn Title 10
Code of Fedecsl Regulations, Parts 19, 20 and 35 and the license fee provisson of Title 10, Cwolfmolhwkmm

heanse fou category shoukd be rtated in |tem 26 and the appropriate fee enclosed

I_

1.8. NAME AND MAILING ADDRESS OF APPLICANT (instewton,
tirm, ciinic, physician, ete.) INCLUDE ZIP CODE

St. Mary's Hospital of Blue Springs
201 West R.D. Mize Road
Blue Springs, MO 64015

TELEPHONE NO.: AREA CooEl 816A _228 - 5900

|

1.0, STREET ADORESS(ES) AT WHICH nAowAc'nve MATERIAL
WILL BE USED mavmmm tal |

WI’CEG

c C (s M [3 )

| &, 4

Same | fa. Cotegary //" -
{ Type of tee 24“/’\/
Date Check Rec'd,

-
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2. PERSON TO CONTACY REGARDING THIS APPLICATION

Joseph Goetz, M.D. RSO

. D NEW LICENSE

3 THISISAN A"LlCAT?h‘:JMSWr?”INJ ‘7”
y:

a0 AMENOMENT T

e £} menawaL oF Licanse No. _25=20275-01

| _TELEPHONE NO. AREA cope ! B16) _228 - 5900

% INOQIWVIDUAL USERS (Name individuals who will use or directly
| suponvim vse of radioactive material. Complate Supplements A and B
I for each ndividue. )

See attached

5. RADIATION SAFETY OFFICER (RSO) (Name of person designated
a1 racdiation sfety officer. |1 other than individus! user, complete resu-
me of traning and experience s in Supplement A )

Joseph Goetz, M.D,

?t RADIOACTIVE MATERIAL FOR MEDICAL USE

e 'MAXIMUM | max MAX | MUM
RACIOACTIVE MATERIAL DESIRED ot's:"s%ooo ADDITIONAL ITEMS: I owu:o Pog:#t'on
o LISTED IN: x| tin mitticuries) “X“ | (In millicuries)
10CFR 2111 FOR IN VITRO STUDIES éczo’:tistg;:%g%%emson TREATIENY
10 CFR 35.100, SCHEOULE A, GROUP | X | ASNEEDED || PHOSPHORUS-32 AS SOLUBLE PHOSPHATE
FOR TREATMENT OF POLYCY THEMIA
VERA, LEUKEMIA AND BONE METASTASES
10 CFR 36,100, SCHEDULE A, GROUP || ASN
X BEDED | I G SPHORUS 32 AS COLLOIDAL CHAOMIC
PHOSPHATE FOR INTRACAVITARY TREAT-
10 CFR 35,100, SCHEDULE A, GROUP 11 X! 3.0 Ci MENT OF MALIGNANT EFFUSIONS.
GOLD-188 AS COLLOID FOR INTRA-
AVI R T
10 CFR 36.100,SCHEDULE A, GROUP |V ¥ | ASNEEDED E;XUE?OJJ"”MEN SIS IOnANS
IODINE-131 AS |[ODIDE FOR TREATMENT
10 CFR 36,100, SCHEDULE A, GROUP V ¥ | ASNEEDED || OF THYROID CARCINOMA
XENON-133 ASGAS OR GASIN SALINE FOR
10 CFR 35,100, SCHEDULE A, GROUP VI BLOOD FLOW STUDIES AND PULMONARY > 5
FUNCTION STUDIES. X 250

6.b. RADIOACTIVE MATERIAL FORUSES NOT LISTED INITT*M 6.8. (Sesled sovrces up to I mCi used for
cal'bration and relerence stendards are authorized under Section 35.14(df), 10 CFR Part 35 , and NEED NOT BE LISTED)

CLEMENT CHEMICAL ua;ww NUMBE
L AND MASS NUMBER PHYSICAL FORM o ‘IL ICU&“ DESCRIBE PURPOSE OF USE
Cs=137 SEaled Source i d Dose calibrator check
Ba=13 SEaled Source + 250 Dose calibrator check
Gd=153 Sealed Source 2 Ci Bone mineral anal.
B805090159 880324 " -
REG3 1.1C30 RECE(IVEDL
24-20274-01 PDR
4 o017 a3 4 pi
FORM NRC-313M L %1 vp 2 T

(2=78)
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INFORMATION REQUIRED FOR ITEMS 7 THROUGH 23

For Items 7 through 23, check the appropriate box(es) and submit a detalled description of all the requested information, Begin
each item on 8 separate sheet, Identify the Item number and the date of the application In the lower right corner of sach page. |f
you indicate that an appendix to the medical licersing guide will be followed, do not submit the pages, but specify the revision

number and date of the referenced guide: Regulstory Guide 10.8 , Rev. - DO

15 GENERAL RULES FOR THE SAFE USE OF

7. MEDICAL ISOTOPES COMMITTEE RADIOACTIVE MATER!AL (Check One)
[N and Specialties Attached; and x Appendix G Rules Followed: or
Duties as in Appendix B; or Equivalent Rules Attached
X (Check One)
Equivalent Duties Attached 16. EMERGENCY PROCEVURES (Check One)
8. TRAINING AND EXPERIENCE X |Appendix H Procadures Followed; or
.n:plommu A & B Attached for Each Individual User; Bquiveient Procsdures Attadhed
X Supplemant A Attached for RSO, 17. AREA SURVEY PROCEDURES (Check One)
[; INSTRUMENTATION (Check One) X Appendix | Procedures Follov.ed; or
X | Appendix C Form Attached; or Equivelent Procadures Attached
List by Name and Model Number 18. WASTE DISPOSAL (Check One)
10, CALIBRATION OF INSTRUMENTS X [Appendix J Form Attached; or
Apperdix D Frocedures Followed for Survey Sauivaiont infermition A

X | Instruments; or
Equivalent Procedures Attached; snd
Appendix D Procadures Followed for Dose

T G- 19 THERAPEUTIC USE OF RADIOPHARMACEUTICALS

(Check One)

Calibrator; Appendix K Procedures Followsd ; or
X - (Chack One) X
Equivalent Procedures Attached Equivalent Procedures Attached
11, FACILITIES AND EQUIPMENT 20. THERAPEUTIC USE OF SEALED SOURCES
% | Oescripdon and Disgram Attached Detalled Information Attached ; and
12, PERSONNEL TRAINING PROGRAM Appendix L Procsdures Followed; or
(Check One)
X | Description of Tralning Attached Equivalent Procedures Attached
11 'ROCEOURES FOR ORDERING AND RECEIVING 1 PROCEDURES AND FHECAUTIONS FOR USE OF
" RADIOACTIVE MATERIAL 2! RADIOACTIVE GASES (0., Xenon — 133)
X [Detailed Information Attached : X |Detalled Information Attached
U UTION (o]
PROCEDURES FOR SAFELY OPENING PACKAGES 22,
14, CONTAINING RADIOACTIVE MATERIALS RADIOACTIVE MATERIAL IN ANIMALS
(Check One) Cetallad Information Attached

PROCEDURES AND PRECAUTIONS FOR USE OF
' RADIOACTIVE MATERIAL SPECIFIED IN |TEM 6.b

Equivalent Procedures Attached Detallad Information Attsched

Appendix F Procedurss Followsd ; or n

X
FORM NRC-31M

(8=78) Page 2




Tk

24. PERSONNEL MONITORING DEVICES

< L.
TYPE SUPPLIER EXCHANGE FREQUENCY
(Check appropriate box)
FiLM R.S. Landauer Monthly
8. WHOLE
800Y TLO
OTHER (Specify)
FILM
i ne R.S. Landauer Monthly
OTHER (Specity)
FILM
¢. WRIST O
OTHER (Soeciy)

d. OTHER [Speciy)

2. FORPRIVATE PRACTICE APPLICANTS ONLY

8. HOSPITAL AGREEING TO ACCEPTPAT.ENTS CONTAINING RADIOACTIVE MATE RIAL

NAME OF HOBPITAL
St, Mary's Hospital of Blue Springs

b ATTACH A COPY OF THE AGREEMENT LETTER
SIGNED BY THE HOSPITAL ADMINISTRATOR,

MAILING ADORESS
201 W, R.D,

Mize Road

¢ WHEN REQUESTING THERAPY PROCEDURES,
ATTACH A COPY OF RADIATION SAFETY PRECAU-

CiTy

Blue Springs

STATE [ ZIP CODE
MO 64015

TIONS TO BE TAKEN AND LIST AVAILABLE
RADIATION CETECTION INSTRUMENTS,

28, CERTIFICATE

(This item must be completed by applicant!

The applicant and sny officiel executing this certificats on behaif of the spplicant nemed in Item 1o cortity that this spplication is prepared In
conformity with Title 10, Code of Federsl Regulations, Parts 30 and 38, end that all Informetion contsined herein, including any supplements
sttached hereto, I true and correct to the bert of our knowledge and bellef,

8. LICENSE FEE REQUIRED
(See Section 170.31, 10 CFR 120)

b APPLICANT OR CERTIFYING OFFICIAL (Signatum)

> S : -

(1) NAME Ir’n;orhm)
b 4 GCary Wages

S~

(1) LICENSE FEE CATEGORY:

(2) TITLE

(2) LICENSE FEE ENCLOSED: § ) ¢

N
t DATE

FORM NRC-313M (8-78)

Page 3
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Minutes

The mirutes of each Radiation Gafety Committee Meeting must
include:

a. the date of the meeting;

b. the members present;

. the members absent;

d. summary of the deliberatiorns and discussionsg

e. recommended actions and vrumerical results of all bailots:

f. ALARA pragram reviews described in Part 35,20 L)

CONTROL NO.84 31 2
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! APPENDIX B

RADIATION SAFETY OFFICER

Responsibility

The Radiatior Safety Officer shall be responsible for implementing
the radiation safety prograin at the facility. The Radiation
Safety Officer's responsibility will be to insure that radiation
aafety activities are being pevformed in accordance with approved
praocedures and regulatory reguirements during the daily cperation
of the licensee's radicactive materials program.

Duties

The RSO shalls

Investigate overexposures, accidents, spills, loses, thefts,
urautherized receipts, uses, transfers, disposal, misadministra-
tioneg, ard other deviations from approved radiation safety

practices and imolement corrective action when rnecessary.

2. Establish, collect, and implement written policy and
procedures for °

a, authorizing the purchase of byproduct material;g

b. receiving and opering packages of byproduct materialg
c. storing byproduct material)

d. keeping an irventory record of by product materialg
e. using byproduct material safety:

fs taking emergerncy action if cormtrol of byproduct material
18 losts

O perrtorming pericodic rediation surveyst

h. per formirng checks of survey instruments and other safety
equlpment

1. disposing of pbyproduct materials

3 training persannel who work in or frequent areas where
byproduct material 18 used or storeds

R, Keeping a copy of all records and ‘eports required Ly the
Cormission requlations, a copy of these regulations, & copy
of each lirernsing request and license and amendmerts, and the
wraittern policy and procedures required by the regulaticons.

e Rt 1
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3. Erief innagcment orce each year on the byproduct material
program.
4, Establ ish perscornel exposure investigaticral levels that when

exceeded, will initiate an investigation.

Se Assist the Radiatiorn Safety Committee in its performance of
1ts duties.

Authaority

A licensee (hospital) shall provide the Radiation Safety Officer
sufficient authority, organizational freedom, and maragement

prerogative to:
a. iderntify radiation safety problems;
b. initiate, recommend, or provide corrective actionsy and

c. verify implementatiocn of the corrective actions.

Date: 8/22/87



Item #15: LABORATORY RULES FOR USE OF RADIOACTIVE MATERIAL

We will follow the laboratory rules described in Regulatory Guide
10.8, Rev s Dated .

APPENDIX G

GENERAL RULES FOR SAFE USE OF RADIOACTIVE MATERIAL

A Wear laboratory coats or other protective clothing at all
times irn areas where radicactive materials are used.

2. Wear disposable gloves at all times while handling radicactive
materials.

c 18 Mornitor hands arnd clothing for corntamination after each
procedure before leaving the area, or at least daily.

4. Always use syringe shields for routine preparation of patient
doees and administration to patients, except in circumstances such
as pediatric cases wher: their use would compromise the patient's
well-being. In these excepticonal cases, use cother protective
methods such as remcte delivery of the dose (e.g., through use of
a butterfly valve).

- 8 a. Do rot eat, drink, smoke, or apply cosmetics in any area
where radiocactive material is stored or used.

B« Do rnot store food, drink, or perscral effects with radica-
active material.

6. a. Assay each patient dose in the dose calibrator priaor to
admirnistration, Do mot use any doses that differ from the
prescribed dose by more than 10 percent.

. For therapeutic doses, alsc check the patient's name, the
radionuclide, the chemizal form, and the activity vs., the
order written by the physician whoe will perform the

procedure,
T Wear perscarnm2l monitoring devices (film badge or TLD) at all
times while inn  areas where radicactive materials are used or
stored. These devices should be worn at chest or wa:ist level.

Persarmel monitoring devices wher not being worn to monitor
ooccupational exposures should be stored in a desigrnated low
backgrournd area.

8. Wear TLD finger badges during elution of generator and
preparation, assay, and irecticon of radiopharmaceuticals.

9. Dispose of radicactive waste only in specially designated and
properly shielded receptacles.



10, Never pipette by mcuth.

11, Survey gernerator, kit preparation, and injection areas far
contamination after each procedure or at the end of the day.
Decortaminate 1f necessary.

Canfirne radicactive salutions in coverad containers plainly
idertified and labeled with name of compound, radionuclide, dete,
activity, armd radiation level, if applicable.

13, Always transport radicactive material in shielded containers.

Date: A/z2/87
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Item #16: EMERGENLY PROCEDURES

Ewergency Procedures will be posted in all laboatory areas where
radicactive materials are used. The Emergency Procedures in
Appendix H of Regulatory Guide 10.8, Rev. s Dated s will
be used for this purpose.

APPENDIX H
Minor Spills

1. NOTIFY: Notify perscons in the area that a spill has cccurred.

2. PREVENT THE SPREAD: Cover the spill with abscrbent paper.

= CLEAN UP: Use disposable gloves and remote hardling tongs.
Carefully fold the absorbent paper and pad. Irnsert into a plastic
bpag and dispose of in the radicactive waste contairer. Also

insert into the plastic bag all other contaminated materials such
asg disposable gloves.

4, SURVEY: With a low-range, thin-window G-M survey meter, check
the area arcund the spill, hands, and clothing for contamination,

e REPORT: Report irncident to the Radiation Safety QOfficer.

Majyor Spills

CLEAR THE AREA: Notify all persons not involved in the spill
to vacate the rcom.

2. PREVENT THE GPREAD: Cover the spill with abscorbernt pads, but
do not attempt to clean it up. Confine the movement of all
perscornel potentially contaminated to prevent the spread.

3, SHIELD THE SOURCE} If possible, the spill should be shielded,
but only if i1t can be dorne without further contamination or
without significantly increasing your radiation exposure.

4, CLOSE THE ROOM3 Leave the room and lock the door(s) o
prevent entry.

5., CALL FOR HELP: Notify the Radiation Safety Officer immediately.

6. PERSONNEL DECONTAMINATION: Coantaminated clathing shouid be
removed and stored for further evaluation by the Radiation Safety
Officer. If the spill ie on the skin, flush thoroughly and then
wash with mild scap arndg lukewarm water.



ALTERNATE NAMES AND TELEPHONE NUMBER DESIGNATED BY RADIATION
SAFETY OFFICER:
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Date: 8/228/87



Item #17: AREA SURVEY PROCEDURES

frea surveys will be dore in accordarnce with Appendix 7 below.

APPENDIX I

1.

All elutiorn, preparation arnd injection areas will be surveyed

daily with arn appropriately low-rarge survey meter and decontam-
iniated 1f riecessary.®

2.

Laboratory areas where only small quantitites of radicactive

material are used (less thanm 200 uCi) will be surveyed monthly.

3.

4,

5.
img

Waste storage areas and all other laboratary areas will be
surveyed weekly.

The weekly arnd monmthly surveys will consist ofs

a. A measurement of radiation levels with a survey meter
sufficiently sernsitive tca detect 0.1 mR/hr.

b. i series of wipe tests to measure contamination levels.
The method for performing wipe teste will be sufficiently

2
sersitive to detect 2000 dpm per 100 cm for the contaminant
irwolved (200 dpm for I-131). Wipes of elution arnd prepara-
tior areas or other "high background” areas will be removed to
a low background area for measurement.

A permanert record will be kept o€ all survey results, includ-
negative results., The record will include:

a. Laocation, date, and Iidertification of equipment used,
including the serial number and pertinent counting efficiencies.

b. Name of perscon conducting the survey.

e Drawing of area surveyed, identifying relevant features
such a: active storage areas, active waste areas, etc.

d. Measured exposure rates, keyed to location an the drawing
(point cut rates that require corrective acticn).,

2. Detected comtamination levels, keved to locations on drawing.
feo Corrective action taken in the case of contamiration or
gxcessive exposure rates, reduced contamination levels or
exposure rates after carrective action, and any appropriate

comments,

g Radiatiorn arnd wipe test trigper levels.



&. Area will be cleaned if the contamination level exceeds 2000
2
dpm/100 cm .

g 49 Trigger levels will be established for the radiation surveys
arnd wipe tests. The irndividual performing the surveys will notify
the Radiation Safety Officer immediately if the dose rate or
cortamination levels exceed the trigger levels.

*For daily surveys where no abmormal exposures ar> found, only the
date, the identification of the person performing the survey, and
the survey results will be recorded.

Date: 8/22/87
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. ltew #10: WASTE DISPOSAL PROCEDURES

ARPPENDIX J
1. Liguid waste will be disposed of (check as appropriate)

_X__Ir the sanitary sewer system in accordance with sect. 20, 3032
of 10 CFR Part 20.

By commercial waste disposal service (see aleoc Item 4)

_X__Other (Specify)(see Item 3)_ _held for decay® _ . caea

g, Mo-39/Tc-2%m gernerators will be (check as apprapriate)

_X__Returred to the wmanufacturer for disposal.

_X__Held for decay* until radiation levels, as measured in a low
background area with a low-level survey meter and with all
shielding removed, have reached background levels. All
radiatior labels will be removed or obliterated, arnd the
gererators will be disposed of as normal trash, #%

_Disposed of by commercial wacte disposal service (see alsc
Item 4).

————
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Se Other solid waste will be (check as appropriate)

_X_ _Held for decay® urtil radiation levels, as measured in a low
bhackgrournd area with a low-level survey meter and with all
shielding removed, have reached backgrournd levels, All radia-
tion labels will be removed or cobliterated, and the waste will
be disposed of in normal trash.

' _Disposed of by ~ommercial waste disposal service (see Item 4) |

o TR DB R Y b | o i o i s b il ok il e e b St S S . |
f A, The commercial waste disposal service used will be: |
l

NRC/Agreament State LicenSe NO. 8 o e - e



sBe sure that weste storage areas were desc-ibed in Item (1 and
that they are surveyed periodically (Item 17). Material must be
held for at least tern (10} half-lives.

*»These pererators may corntain long-lived radicisctopic
contaminants., Therefore, the generator cv.umns will be sepregated
s that they may be monitored separately ta ensure decay to
background levels prior to disposal.

Date: B8/22/87
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that appropriate action is carried out which will possibly
prevent the exposure from occurrring in the future. The
review and acticn will be presented at the rext RSC meetinp.

Iri thaose -ases where the exposure levels carmot be reduced to
less thar: 1evel Il limite, the RSC may establish levels higher
thar, level 11 if it can demonstrate that good ALARA practices
are beivig fallowed.

Table 1

Irnvestigatiornal Levels - mRem
Per Calendar Cuarter

Levei - Lol I1
a. Whaoale body; head & trunk; active
blood forming orgars, lens of
eyes, gonads 12% 378
b. Handes arnd forearms, feet arnd
ankles 187% S6ED
€. Skin of whole body 750 2250

9. Encourage all users to review current procedures and
develop new ores as appropriate to implement the ALARA
philaosophy.

€. The Radiation GSafety Officer will be responsible for
seeing that the following itewms are performed:

a. quarterly review of radiation level surveys. These
muet be reviewed with the ALARA philoscophy irn mind.

b. briefirgs arnd educational sessions are held for
individuals using or caming irntoe contact with radicactive
material. Participants will be instructed on the ALARA
philosophy and informed that the administration, the RS8C,
and the RSO are committed to the concept.

s investigations of krnowrn instances of deviation from
good ALARA practices will be instituted. When the cause
1% kKriown, the RS0 will initiate changes which will
maintain exposures ALARA.

There will be a cooperative effort between the RSC ,the RS0, and

radiation workers to participate i1in the formulation and
institution of the ALARA philosaophy. R proccedure for receiving
ard evaluating suggestions from radiatiorr workers will be

instituted.

Persores authorized by the RBC te use radicactive material wiil
consult with the RSO prior to initiating = rew procedure. The
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ALARA PROGRAM

The administration of St. Mary's Hospital of Blue Springs 1=
committed to maintaining radiation exposures to employees as low
as reascnably achievable (RLARA). This commitment applies not
only to maintaining individual exposures ALARA, but alsc to
maintaining the sum of the doses received by all individuals
ALARA, This philoscophy and our commitment to it will be
mairtaired by the Radiation Safety Committee (RSC) and the
Radiat ion Safety Officer (RS0), The RSC and The RSO will be
responsible for maintaining & radiation safe (ALARA) ernviranmernt
within the haspital. The REC will delegate surficient authority
te the RS0 eso that ernforcemernt of the ALARA philosophy is not
impaired, The RSC will support the RS0 in those instances where
it is mecessary to assert authority until a formal RSC review has
beer held., The RSC review «f the RBO's action will be maintairned
in the gquarterly RSC minutes.

Adminmistrative input angd participation will be through ar
administrative appointment to the RSC. The NSC and RSO will
perform/participate in the following items:

I Perform an armual review of the radiation safety program.
This review will include reviews of operating procedures,
exposure Mistories, inepections, and cornsultations betweer the
radiation protection staff and outside consultarnts. Aar
evaluation will alsc be made of the instituticon's averall
effoart to marrntain radiation 2¥posures ALARA,

2. Modification of procedures, equipment, and facilitiezs when
such changes will significantly reduce radiation exposures
unless the cost of such changes is urnjustified,

3. Review the gualifications and proposed uses of radicactive
material of epach applicant to insure that exposures will be
ALARA, Thie review should include reviewing the types and
guantitites of waterial to be used, operating procedures, and
equipment (shields, pgloves, etc.

&, Perform & gquarterly review of occupational radiation
BEPOBSUres te assess trends in radiation exposures te
persornel . Particular atterntion will be given to those

irnstances where Lhe levels cutlined in Table 1 are exceeded.
When the exposures are less than those of level 1T of Table 1,
na action 1ie regquired.

Whern the exposure falle between level 1 and level 11, the REC
will decide 1f a formal review of the exposure is eneded. ) 3 4
the RSC deems a forwmal review necessary, the RSO will be
responsible far seeing that this review 1% performed and that
appraopriate action 1e taker.

Wher, the exposure exceeds level 11, the RSO will be
respornsible for sewing that a formal review is performed and

N L——
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user will also review all cperating procedures prior to starting a
rew project to insure that radiatiorn exposures will be ALARA. The
authorized user will also insure that everyone under hii/her
supervision i1is aware of the ALARA corncept and is aware of how to
safely use radicactive material.



%

2

o V '1.’ -"

Xe~133 Supplewent

Cuartitigs to be useo:

a. 7 patiente per week

b) 10 mCi/patient

€.  possession limits &50 mCi

Use and storage arsa:;
PBlease ses the attached disgram of the ruclear wedicine area.
ThHe are& has a hot lab which will house the Xe~133 trap whew
it in ot beinp used.

Ventilation infarmation:
a. Het Lab:s The hot lab has 450 CFM exhaust and 400 CPM

gupply.

b. lmaging s#rea: The imaging area has 440 OFM supply and 490
CEM exhaust.

e The ‘exhausted air from nuclear medicine 138 combined in a
larger esxhzugt syestem which s vented on the tap of the
Byl lding. The sxhaust rate of the system is 7700 CFM, The
systen exhaust fam 18 located rear the exhaust vent so  that
there i3  a regative pressure  throughocut the system. The
nearesl air intale vent ia approximately 100 fest away.

te Hir flow rates will be insured by sehi-annual prevertive
maintenancte  checks pecrformed by the hogspital sngireering
dapartment.

Procedures for routine use?

A pulmoney Xe-133 delivery/trap systen will be used. Price-
gedures for ite use will be as indicated in the instrument ma-
rual . I additiorn, patiente will breath through 2 face waal
to prevent the accidental loss of Xe~-133. Far patient=z that
cannet be fTitted with & face masnk a nose clamp will be used
to prevent sxhaling irto the room,

Emargency Proceduren
in the evernt of an accidental relegase of Xe~-i133 irte the radm,
procead as follows:

&. Procure the low level survey meter,; evacuate the arse, and
insure that all aceess doors ta the arga are closed (the low
level aurvey meoter shall be on hantd amd available as part of

the sgquipment wecessary whnlle performing Xe-L33 proceduves).

L Hait AS minutes ang vesurvey the area, @ ool gres Must
preturn to hackgrouwnd levels before work masy be recumed.
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The Nuclear Medicine Lab is considered a restricted area. The
maximwum pebmissible concentration 1in a restricted area 1§
-
1 x 1Q alls Aml, Based on this concentration, the room
clearance time 1 the event of an accidental release af a unit
dose of Xeron 1s showrn below. The estimated clesarance time is
37.6 mirnutes. Tre area will be evecuated for at least 485
minutes. Upon re~entering the room the low level survey meter
will be utilized to ernsure that the radiatiorn levels have

returned to backgrourd. 1f levels exceeding background are
encournitered, the vroow will agaivn be evacuated arntd allowed to
cledr for ome clearance time (45 minutes)., Thas procedure

will be repeated until the radiation levels in the room have
returned to backgrourd levels.




Alr concerntration of'x.-lzj

B a. Restricted area:
=l ' 1. Quantities to be used

(a) 7 patients per week )
£ (b 1u mCi per patient 4 -
3| tey 70 mCi/week = 7,0 x 10 uCi/week

e

4 9
e (7.0 % 10 _uCi/week) (LE)= 1.4 x 10 ml/week
” -5

t » 10 uCisml

The reguired ventilation rate is

9 |
Ieb_p 10__wl/weehk x _---L_Ggﬁ_-"_ﬁ = 20,6 CFM
40 hra/week 1.7 % 10 mi/hr

The vertilation rate from nuclear medicine greatly exceeds the i
required wvalue.

b, Urnrestricted area: From the table in Apperndix M, & a-5)
it can be seern that the exhauat rate ov the roof (7700 CFM)
greatly sxceeds the volume reeded to dilute any Xe-133 that
i lost feowm the patienmts/trap in nuclear medicine,

Fu® The charcoal trap will be monitored on a wmonthly basis o
ensure that the trap iz working praoperly. The effluent from
the trap during e patient study will be collected in @
plastic bag. The Gag will then be placed in front of the
gamma camera which has beern peaked for counting Xenorn-133,
The resulite of the check will be recorded. The reccord will
include the date, backgrourdd counts per minute, and bag counts
Py Minute.

The resulte of the ponthiy chech will be compared to the data
callected from previous chechsa. If a sagnificant increase 18
found in the bag cournts per minute, further investigaticon will
e performned. 1f it 16 determined by the Radiation Safety ¥
Of ficer that the trap 18 breakl p downy it will be replaced. .

Saturated filters will be handled and replaced in the hot lab
gresa using the marufacturer's suggested methods. Ample lead
ushigluing 1€ availahle for storing the charcoal filters until
they decay ta backgrourd, The individuals removing the {raps
will use lead gloves and wear lead aprant.. The Filters will
be placed 1in a double plastic vag and sealed,. After decav to
baclgrourd leveld the traps will be wonitored and disposed of
a8 fmarmal trash.,

iy
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APPENDIX R

MEDICAL ISOTOPES COMMITTEE

Responsibility
The committee is responsible for:

1. Ensuring that all individuals who work with o in the vicinity
of radicactive material have sufficient training and experience tuo
enable them to perform their duties safely arnd in accordance with
NRC regulations and the conditions of the license.

2. Evisuring that all use of radicactive material 1s conducted in
a safe marmer and in accordance with NRC regulations and the
conditions of the license.

s In order to conduct busiress a guorum of at least cne half of
the committee's member-ghip must be present. This must include the
Radiation Safety Officer and the represertative from management.
Duties

The committes shall:

1. Be familiar with all pertivrent NRC regulaticons, the terms of

the license, and information submitted irn support of the request
four the licerse arnd 1ts amerndments,

24 Review the training and experiernce of all individuals who use
radigcact ive material tincluding physicians, techrnolopists,
phyvsiciets, ang pharmacists) and determine that their

gualifications are sufficient to enable them to perform their
duties safely and 1irn accordance with NRC regulations ard the
conditions of the licerse prior to submitting the viames to the NRC
far approval and amendments.

3 Establish a program to ernsure that all individuals whose
duties may reguire them to wark ivn the vicinity of radicactive
material (e.g.. nursing, security, and housekeeping persornnel) are
praperly irstructed as required by sect. 19.1& of 10 CFR Part 19.

4. Review and approve all reguests for use of radicactive
material within the institution.

S, Prescribe special congditions that will be reguired durirng a
proposed use of radicective material such as reguiremernts for
bioassays, physical examnminations of users, and special monitoring

procedures.,

. Review the entire radiatiorn safety praogram at least arnually
to determine that all activities are being corducted safely and in
accordance with NRC regulations and the cornditiorns of the license.
The review shall irnclude ar examimnation of all records, reports

R TR Py R
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from the radiation safety officer, results of NRC inspectiorn,
written safety procedures, and the adeguacy of the institution's
: managemert control system.

7. Recommend remedial action to correct any deficiencies
identified ir the radiation safety program.

| 8. Maintaivn written records of all committee meetings, actions,
recomendat ions, and decisions,

9. Erisure that the byproduct material license is amended, when
rnecessary, prigar to any changes in facilities, equilpment
poelicies, procedures, and personnel, as specified in the licernse.

10, Review for approval or disapproval minor charnges in radiation
safety procedures that are not potentially important to safety arnd
are permitted under Part 385,31,

) & Review on a guarterly basis a summary of the occupaticonal
radiatiorn dose records of all perscnnel working with byproduct
material.

12, Review guarterly with the assistarce of the RSO all inciderts
invelving bypreduct material with respect to the cause and
subsequert actions taker.

13. Maintain mirnutes of each Radiatior Safety Committee Meeting.
The mirnutes must include the date ¢f the meeting, members present,
members absent, recommended actions and the rnumerical results of
all ballote, and the ALARA program reviews.

Meet ing Frequency
The Medical Isctopes Committee shall meet as cften as necessary to

conduct ite business but not less tharm once 1in each calendar
guarter,

Authority
; A licensee (hospital) shall provide the Radiation Safety Committee
sufficient authority, arganizaticnal freedom, and management
prarogative to:

a. identify radiatior safety problems}

b. initiate, recommend, or provide corrective actiorsy and

c. verify implementation of the corrective actions,

e e
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. irer #13: THERAPEUTIC USE OF RADIOPHARMACEUT ICALS
RAVPENDIX K

: Patiernts treated with OGroup V agtivities will be handliea in
actordance with the procedures described in Appendix K be 3w,

A, All patiernts treated with 1-131 cr Au-198 will pe placed in a
private room that has a toilet. The large gurfaces in the room
and toilet areas that are more likely to be contaminated will be
covered with absorbent pads or protective material as appropriate
to the anuvunts of corntamination to be expected, Attention should
) be pivern to cbjlects likely to be touched by the patient, e.p.s

telephones, doorknaobs, and other items that would be difficult to

decontaminate. Plastic bags or wrappings that are waterpraoof and
| eas1ly disposable should be used on the smaller .tems,

T T Ty

E. The patient's room will be properly posted or attended in
accordance with sects. 20,203 or 20,204 of 10 CFR part 20.

s Surveys of the patient's room and surrournding areas will be

conducted as scon as practicable after admimigtration of the
. treatment dose, Exposure rates will be measured at the patient's
begdeide and 3 feet (or 1 m) from the patient after administration
antd at the entrance to the room, The Radiation Safety Officer or
his desigree will thern determing how lorg a persor may »emairn at
these positions and will post these times on the patient's chart
and on his doewr, The results of daily surveys will be used to

recalculate permitted times, which wili be posted on the patient's
chart and on his dooar.

|

!

| D. The form, Nursing Instructions for Patients Treated with

| Phospherus-32, Gold~138, or lodirne~131 f(or & similar form

! containming all the reauested information), will be completed

| imrediately after administration of the treatmert dose. A copy
will be posted on the patient's chart, a copy of this form is
ernclosed.

£. Radiation levels in unrestricted areas will be maintained less

tharn the limite specified in paragraph 20, 105(b) of 10 CFR Part
20,

¥ A1l lirerns will be surveyed for contamination before being
removed from the patient's room and, 1f recessary, will be held
for decay.

3. Disposable plates, cupe, eating utensils, tissue, surgical
cressings, and olner similar waste items will be placed in a
specially desiprated container. The material will be collected

daily by the Radiatior Bafety Officer or his desigrwee, checked for
contamiviat 1an, and disposed of as normal or radicactive waste, as
Appronriate.

T e i R N T



C lten #13: THERAPEUTIC USE OF RADIOPHARMACEUTICALS
APPENDIX K

1 I. Patierts treated with OGroup V activities will be handled in
accardance with the procedures described in Appendix K below.

fA. All patients treated with [-131 or Bu-198 will be placed in a
, private rocm that has a toilet, The large surfaces in the room
arnd toilet areas that are more likely to be contaminated will be
vovered with absorbent pade or protective material as appropriate
to the amournts of cortamination to be expected, Attentiorn should
be given to chyects likely to be touched by the patient, &.g..s
telephores, doorknobs, and other i1tems that would be difficult to

| decontaminate. Plastic bage or wrappings that are waterprocf and
| easily disposable should pe used on the smaller items.

B. The patient's room will be properly posted or atternded in
1 Accordance with sects. 20.203 or 20.204 of 10 CFR part 0.

1 Surveys of the patient's room and surrcunding areas will be
cornducted as soon as practicable after admwinistration of the
treatment dose. Exposure rates will be measured at the patient's
bedeide and 3 feet (or § m) from the patient after administration
and at the entrance ta the room, The Radiatiorn Safety Officer cr
his desigree will ther determine how lorg a persorn may remain at
these positions and will post these times orn the patient's chart
arid on his door. The results of daily surveys will be used to

] recalculate permitted times, which will be posted orn the patient's
chart and on his doar,

[ D. The form, Nursing Irnstructions for Patients Treated with
| Phosphorus-38, Goluy~-198, or lodine-i131 (or a similar form
| corntaining all the requested informatiorn), will be completed

immediately after administration of the treatmernt dose. A copy

| will be posted on the patient's chart, a copy of this form is
l erncloused.

E. Radiatior levels in unrestricted areas will be maintained lass

tharn the liwmits specified irn paragraph 20,105(b) of 10 CFR Part
20,

F Ril Jlinens will be surveyved for cortamination before being
removed from the patient's roaom and, 1f recessary, will be held
for decay.

G. Disposable plates, cups, eating utensils, tissue, surgical
gressings, antd other gimilar waste items will be placed in &
, speciclly desigrnated contairner, The material will be collected

daily by the Radiation Safety Officer or his desigree, checked for
gortamirat ion, and disposed of as normal or redicactive wastw, as
approgriate,
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Page & of Item #12

H. Nerndisgpoasable i1tems used for these patiente will be held in
plastic baps in the patient's room and will be checked for
contaminaticn by the Radiatior, Safety Officer or his designee.
Items may be returrned for normal use, bz2ld for decay, or
gecontaminated, as appropriate.

1. Urire arnd vomits from I-131 therapy patients will not be ocal-
lected. Patierts will be instructed tc use the sanitary sewer
system,

Ja Before & therapy patient's room is reassigrned to ancther
patient, the room will be surveyed for contaminatiorn and
decontasinated 1f rnecessary, and all radicactive waste and waste
coatainers will be removed.

K. Nursing Instructions

1. Nurses should spend conly that amourt of time rear the
patient reguired for ordinary rnursing care. Special restric-
tiorns may be rnoted on the precaution sheet on the patient's
chart. Nurses should read these restrictions before adminis-—
tering to the patients. Call the Nuclear Medicine Departmert
or the Radiatiorn Safety Officer with arny gquestions about the
care of these patiernts, Nursing perscrrmel whe attend the
patient will wear persormel monitoring devices as advised by
the Radiation Safety Office.

& Visitors will be limited to those 18 years of age or over

uniess other instructions are noted on the precaution sheet an
the patient's chart.

i Patients must remain ir bed while visitors are in the rocm
ard vaisitors should remair at least 3 feet (cr 1 W) from the
p‘t X.Ylt .

4, Patients cortaining radicactive materials are to be con-
fined to their rooms except for special wedical or rursing
purposes approved by the Nuclear Medicire Department.

- ¥ No rurse, visitor, or atterdant who is pregrant should be
permitted irn the room of a patiernt whe has received a thera-
peutic amount of radicactivity until the patient nc longer

presents a radiation hazard., Fevale visitors should be asked
whether they are pregrant,

s Atternding perscrmel should wear rubber or disposable plas-—
tic ploves wher harndling urinals, bedpane, emesis basins, or
cther cortainers having any material obtaired from the body of
the patient. Wach gloves before removing them then wash hands,
The gloves should be left in the patiert's rogom in the desig-
rAtet wasie cortairer, These gloves rneed rnot be sterile or
surgical in type,
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7. Disposable items should be used in the care of these
patients, whenever possible. These items should b2 placed in
the designated waste container, Cantect the Radiation Safety
Gfficer or his designee for proper disposal of the contents of
the designated waste contairner.

8. All eclothes and bed linens used by the patiset should be
placed 1n the laurndry bag provided and should be i2f° irn ths
patient’'s rocwm to be checket by the Radiaticrn Safa"y 0%Yiomr
or his desipriee.

9. All rondisposable items shouls Le placed in a pliasiic bag
antd should be left in the patient'e room to be checked Ly the
Radiaticrn Safety Officer or his desigrnee.

10, Surgical dressivgs should be changed only as directed
bty the phys.cian. Au-198 leaking from a purncture would may
stain the dress. ngs dark read or purple, Such dreesirgs

should not be discarded, but should e collected in plastic
bags and turned over to the Radiation Besfety Officer or his
desigree. MHandle these dressings only with torgs or tweezers.
Hear disposable gloves.

1. For I-131 patients:

(a) If the nurse helps to collect the excreta, disposable
gloves should be worn. Afterward, hards should Le washed
with the picoves on and again after the gloves are removed.
The g.oves should be placed in the designated waste can-
teirer for disposal by the Radiation Safety Officer or his
desigrnee.

(b) Disposable plates, cups, and eating uternsils will be
veed by patiernts who are treated with 1-13%.

(o) Vomiting within 24 hours after oral administration,
urinary incontinence, oOr excCessive sweatirg within the
first 48 hours may result in contamirnation of linen and
floor. In any situatior where the patient's rocm may be
contaminated or if radicactive urine and/or fecee is spil-
led during collection, call the Radiation Safety Officer
c¢r his desinnee, Meanwhile, handle all contamirnated mate-

rial with dispousable ploves and avoid spreading contamina-
t A O,

{d) Keep all contaminated wastes in plastic bags in the
patient's room for disposal by the Radiation Safety Offi-
cer or his designee. Feces rneed not be routirnely saved
uriless ordered on the chart. The same tailet should be
used by the patient at all times and it should be well
flushed (3 tiwmes). The Radiation Safety Officer will
establish procedures for disposal of wastes (see ltem 128)
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Item #13: Form E
Specific Instructions for Autopsy
(To be filled cut by Radiation Safety Officer)

The follomwing procedures should be followed if so indicated:

{ ) Wear safety glasses,

i ) Hear plastic i{inom—absorbant) gown.

{ ) Caver floor with bench liner.

( ) Wear double thicknese asutopsy ploves.
{ ) Wear whole body film badgs.

{ } Wear ring badge.

{ ) Remove the arga or tissue first

- - — - — - - - -

before proteding furtner, Identify 1t as radicactive.

{ ) Leave the area or tissue

- — - - - — — - ——— . - —

urntouched until la;t.

{ ) Cover the _ area or tissue with
shielding as provided.
f ) Use only long inmstrumerits - 8" or greater.

( X Fluids, blood, urine should be remcved via closed system,
Tlush with popious amounts of weter.

{ ) Bmesl specimens need -- need not —-- be handled with special
precavutions,

{ ) Waste cortainer needs to be provided Tor contaminated sporges,
powns, and instruments,

t ) Orpgare are to be kept in storage for
fixation.

et days Defore
Rutvpsy performed by
RS LGNS Y o . - L B o S R e e Bl o i )
Whole bLody or risg badpe rnumber

Exposure

Si1grned

Rudiat ion Safety Officer

Date

THIE REPURT MUST BRE SAVED!

- e S e — A - -
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Page 4 of Item #13

iR, If a nurse, attendant, or anyone else knows cor suspects
that ris or her skin or clothing, including shoes, 18
contadinated, rotify the Radiation Safety Officer or his

desigree 1mmediately. This person should remain in amn  area
agjacent to the patient's room and should rot walk about the
hospital. If the hands become contaminated, wash them

immeditely with scap and water.

13, If a therapy patiernt should need emergency suroery or
should die, notify the Radiation Safety Officer or the Nuclear
Medicine Departmer.t immediately.

14, When the patient 18 discharged, call the Rad:iation Safety
Qfficer or his desigrnee or the Nuclear Medicine Departaent and
reguest that the room be surveved for contamination before
remaking the room,

Waste Disposal

Wheri contaminated wastes are transported to the Waste Storage/
Disposal area, precautions will be taken to minimize external
irradiation of perscrrel. Stored wastes will be shielded to
maintain exposure to persormel in restriced and urnrestricted
areas ALARA.

II. Miscel larnecus informatiorn

A,

Method for preparatiorn and administration of therapeutic

doses of lcdine-131. Therapeutic doses of I-131 will be
ordered from reputable suppliers and received precalibrated,
ready for dispensing to patients. These materials will be

stored until time for use in the isatoupe storage area behind
sufficient shielding to reduce the radiatiorn levels to 2.0
wR/Hr at a distance where occupational workers can convernien-
tly stand. All liQuid scources will be cpered in a fume haood
with the far activated. Patienie requiring therapeutic ac-
wounts  of 12131 less than 30 mCi will be dosed in the Nuclesr

Medigine Departwent, held for cbservation and sent howe or to
their room, Hospitalized patients receiving greater tharm 30
wCi will be dosed in their rooms.

B. Only patients treeted with greater than 12 wCi I1-131% or 283

mCi Au-138% who reguire hospitalization will be placed in 2
Rrivate room with 8 toilet. Attempts will be made to use a
corner room in a low traffic section of hallway.

Surgical dressings should be changed only as directed by the
physician, Gold=198 lvaking from a puncture wournd will stain
the dressings dark red or purple. Such dressings should not
be discarded, but should be collected in plastic bags and
turaed over to the Nuclear Medicine Departwment. Hardle these

draessings only with tongs or tweszers, Wear disposable
g 1 "-'V‘.‘o
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Page © of Itenm #19

D. Irnstructions for Patient & Family - Patient will rot be dis-
charged from the hospital until the residual radicactivity
reaches 30 mCi, Thie will be determirned by taking measure-
merts at 3 feet from the patient from the time the activity is
administered wuntil the radiation level reaches a radiation
level praparticrmal to 30 mCi. For some patiernts the determi-
nation of 30 mC: will be made oy direct measurement of urinary
excretice . (WCi/Zml + decay.)

1Y The patient will be irnstructed not to have intimate
contact with Mis/her spouse for a pericd of & weeks.

Z) The patient will be instructed to wash his hands and
bathe frequently.

3) The patient will be instructed rnot to prepare food for
cther people for a pericd of & weeks.

4)  Dther restrictions may be specified by the physician,

All restrictions will be removed wher the activity reduces to
@ point that will result in no greater than O0O.5R to pereons
i the family from that peint until total decay. For I=-131,
that will be the time where the radicactivity in the thyraid
gland reaches 8 mCi. An effective half life of 6 days will be
used for this computatiorn. For Au—~138, those values will be
23 mCa, Arn effective half life of 65 hours will be used for
this computat iorn.

E. Radiation safety instructiorns shall e presented to all
persornel caring for patients receiving radiopharmaceutical
therapy. The instructions will include:

1) patiernt contruly
2) visitor contraly
3) contamina’ion controly

4) waste controly and

9 wification of the RS0 in case of the patient's death
o medical emergency.

GUIDEL INES FOR EMERGENCY SURBERY OR DEATH OF THE RADIDACTIVE
PATIENT

In most hospitals, ceceased patients with large gmounts of radio-
nuclides will be erncountered only rarely, esince in principle,

radiruclide therapy is not given to moriburd patients. 1f
several days intervens betweern treatment and subseguerni surgery or
death, the radiation hazard is usually considerably reduced. In

most  hospitals, the number of patients receiving large internal
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doses of radicornucl ides in any one week is small, The reed for
eneryency surgery would rot be usual, rnor would the death of one
of these patients.

The idertification of a particular patient as radiocoactive is the
respongibility of the physician in charge of the case. The
radicactive patient shal! be properly identified at all times. If
a radicactive patient dies in the hospital, the physician who
pruncuntes him dead should be resporsible for attaching a
radicactivity precauticons tags to the boady. The physician in
charge of the case ard the Radiation Protection Officer shall be
notified at once.

Irn gereral bodies cortaining less than $ mCi need no precaut.orns
for any type of handling. Thuse containing between & and 30 mCi
may be buried or cremated with ro preparation or embalmed
accordivg to stardard irQection procedures without special
precauticons, If the body is t3 be subjected to autopsy, the
Radiation Safety Officer will designate army special precautions.
The body containing more than 30 wCi carn be buried or cremated
with rneo preparation, but if embelming is to be carried out,
it should be with the guidarce of a Radiation Safety Officer.
Among patierts that die ocutside the hoapital, the fureral director
will seldom encounter bodies with harzardous egxposure rates.

P, Preparation for Burial or Cremation Without Autopsy:

Conmider first the cases in which no autopsy 1is ta be
performed and the body need not be apened. Embalmirg will be
by the irgection method, arnd the likelihood of contawninaticen
of the smbalmer is small, Nevertheless, ever irn these cases,
rubber gloves shall be worn by all whno are irnvolved in “ne
srocedures  in order to aveid the possibility of contamination
by radicactive fluids from the body. The exposure rate at
about 20 cm from the center of the radicactive material should
be measured. If this ic less than 0.85% R/h, no further pre-
cautions are necessary as far at the gamma radiations are
concerred. Item #1939, Form C arnd D will be completed.

F. Radicactive Iodine, 1-131, Administered Orally or Intra-
verneouslyi No Autopsy

If a 100 wmCi dose of I-131 18 administered in the treat-
ment of thyrolid disease, within an hour after a patient has
received this dose, measurements with an i1omization chamber
type survey meter takern one hour after the aduwirnistration may
be expecied to indicate a surface exposure rate over the
abhdomern or the order aof 0.3 wmR/h. During the first 24 hours
after admivastration of 1-131, the blood and urine may cortain
considerable radicactivity. These fluide should accordingly
be renoved 1nte closed systewms arcd later flushed directly into
the sewer, followed by arn adequate volume of water.
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The day after administration, the gerneral distribution of
radiation isa greatly modified, both by urinary excretion of a
large part of the radicnuclide and by concentration of the
remaining part in functioning thyroid tissue. At thie time
anly radiation from these regions of jcdine storage reed be
considered. Any regicn of high activity which is not to be
removed should be marked by the Radiation Protection Officer
8¢ that it can be avoided.

Any Radionuclide Injected Interstitially or in Seeds:
Autopsy

Varicus colloidal radicactive preparations may be irnjected
interatitially iinto tumors. Rador seeds, vadicactive goluy
wires, radium wires, and other preparations may be implanted
in limited regions. If the nuclide emits only beta rays, 1t
18 unlikely that there will be any appreciable external irra-
diation, if 1t 15 a pamma emitter, the active tissues may be
extirpated or the region can be identified ard avoided.

Body to be Opened for Surgery or Autopsy

The usual precautions for preventing the spread of an infec-
tious material zshould aid in keeping the radicactive material
localized. At avtopsy the gereral prinicple is to remove the
main source of radiatiorn hazard as early as possible, without
causivng gerneral contamination, At surpgery this carmot usually
be dore, hence ~egions of high activity should be avoided or
shielded, Itenm #1353, Form D and E will be completed.

Ae long as the body remaing unopesned, the radiaticon received
By anyore near it is due almost entirely to gamma rays. The
change 1n emphasis whern the operation or autopsy is to be
performed 18 due to the possible exposure of the hands and
face to relatively intense beta radiation. Beta radiation is
readily abscorbed by material interposed betweer its scurce and
the operator, Even rubber ploves are useful in this regard.
The gamma rays are not absorbed appreciably by rubber gloves.

Arny radionuclide in a Body Cavity Which is to be Opened

The Radiat:on Protection Officer will evaluate the radiation
hazard ant sugpest suitable procedurses regarding the safety of
persormel]l during the entire ocperatiarn,

i Rutopsy

As  much body fluid as possible should be removed before the
body is operied. The remaining ragicactive material may be
expected to Dbe widely distributed cver the surfaces of the
cavity ard of the organe withain it. The use of bare hands
will not be permitted because of the contamination of skin and

nails that would results and the difficulty of complete
removal of such contamirnation.

P
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Ha

Moriitoring the body after removal of the viscera way irndicate
& radiation level low encugh so that subsequent procedures can
be carried cut without special precautions. Regiong ot high
activity, if present, canm be indicated and avoided or
approached with precaut ions, If the removed organs are to be
disected immediately, each ore should be momitored and treatsd
in accordance with the findings. After desired small srmples
have been taken, the radicactive tissues that are to be
retained should 1mnediately replaced in appropriately shielded
vessels for storage, or for disposal according to procedures
approved by the Radiation Protection Officer. Where adeguate
cold storage facilities are available, the corgans may be
cetored for several days without significant alteration. or the
viscera may be fixed, This would alloew for the natural decay
of the radicactivity reducing possible exposure.

2. Emergerncy Surgery

If surgery must bhe carried out within a highly radicactive
cavity, speed is desirable. AReccoerdingly, an experierced
aurgearn should perform the cperatior. The surgeorn and his
assistarts should wear gloves and glasses or goggles for the
protection ofthe eyes from possible splashing of foreign
material, as wel! as frowm beta radiation.

Radicactive lodine-131 Orally or Intravencusly Administered

{. Autopsy
Urirne should bGe drained away and blood disposed of, if

possible, in the same marvier as if no autopey were to be
performned,.

2. Surgery

Precautions are esserntially the same as for autopsy. During
the first day after administratiorn, the blood may be expected
ta cortaty corsiderable radicactivity, arnd care should be
taken not to let it accumulate on gloves or gowns. After the
fFiret day, the circulating radiciodine has greatly decreased
and regions of high activity cam be identified and usually

avolded.

Interstitial Implants and Collcoidal Interstitial Infiltration

At surgery or autapsy these regions carn be readily identified

and avoided as far as possible. At autopsy. if the entire
block of tissue cortaining the radicormuclide can be removed
readily. this should be done first. If only a sample of the

treated region 18 to be takern, this part of the body should be
avoided until the rest of the autopsy has beer carried cut,

Accident or Injury During Surgery or Autopsy

If an injury occurs during surgery ar autopsy, where the
rubber ploves are cut or torn, radicactivity may be {istroduced
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into the wound. In addition to erdirary treatment of the
wound, the Radiation Protection Officer shall be rconsulted
with regard to any possible radiation hazard.

Patients Treated with [-131 will be handled in accordance with the
procedures below.

B,

C.

D.

G.

H.

Inpatients treated with betweer 18 wCi and 30 wCi of 1-131
will be placed in a private room that has a toilet.

The patiert's room must be properly posted.

Surveys of the area arocund the patient room will be taker as
soon after adwinistratiorn as posusible. Measure the exposure
rate at patient's bedside, 3 feet from the patiert amd at the
entrance to the patient's rocm, Alec check the surrcurding
rooms, Length of time & person kay remain ot Lhese positions
will be determined by the Radiation Sa‘ety Officer or his
desigree.

The Nursing Instruction Form will be completed immediately
after administration of the treatwert das, A copy will be
posted on the chart,

All wastes, i.e., disposable plates, cup, dressirgs, tissues
will ©be placed in special containers. This material will be
picked up daily by the Radiation Safety Officer or his desip-
rnes. The material will be disposed of as rnormal trash.

Before a therapy patient's room is reassigned to ancther
patient, the room will be surveyed for contamination and
decontaminated if rnecessary, and all radicactive waste and
waste tonta:rers will be remaoved,

Nurses should spend only that amount of time deemed recessary
¥ or ordilnary patient care, Please rnote any special
restrictions on the precaution sheet on the patient's chart.
Nurees shoulc read these restrictions before administer:ng to
the patientse. Nursing perscrnmel who attend the patient will
wear perdonal moritoring devices as advised by the Radiation
Safety Officer, If any guestions call the Nuclear Medicire
Departwent or the Radiaticr Safety Officer.

Patients must  rewain in bed while visitors are in the room
and visitors should remair at least 3 feet from the patient.
Patiente comtaining radicactive material are to be confined to
their roomse except for special medical or rureing praposed
approved by the Nuclear Medicine Departwment.

Attending perscrmel should wear rubber or disposable plastic
gloves when handling urinals, bedparns, emesis basins cr other
containers having any material! obtained from the body of the
patiernt, Wash ploves before removing and thern wash harnds
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K.

aftmr removing gloves, Leave gloves in the patient's room in
the desigriated waste container. These gloves rneed not be
sterile or surgical in type.

Disposable items should be used in the care of these patients
wWhenever pousible. These items should be placed in
designtated waste containers. All ciothes and bed linen used
by the patient should be placed in the laundry bag and should
be left ir the patient's room. Al]l rnondisposable items should
be placed in a plastic bag and should == jeft irn the patient's
room,

Surgical dressing should be changed only &s directed by the
physiciarn. Discard only intc plastic bags and turn over to
the Radiation Safety Officer or his desigree. Hardle these
dressivigs with tongs or tweezers, Wear disposable gloves,

If a rurse, attendant or anyorne eleg Mnows or suspects that
his ar her skin or clothing, i1ncluding shoes is contaminated,
not i fy the Radiation Safety Officer or his desigree
imnediately. This person should remain in an adjacent area to
the room and should not walk about the hospital. I1f the handw
becone contaminated, wash them immediately wiih scap angd water
several times.
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INSTRUCTIONS FOR FAMILY OR RELEASED PATIENT
Name of Pat,snt_ __ R LN s I T S
Nawe of Hospir 8l i HRodress _ . Tel.No._ __ __
For further information contact ___ ke T PSR N b T - A, vausTel.No.

Plepase show this form to every physician cornsulted concerning the patient

wntil Lo A . _(date)
g " - o -y, - - - - - ‘aﬁm--—-‘“.. tr..t“ m --—b—--—a—p‘&hugcbvu’ ‘ ---.-
(Name of patient) .
with millicures of __ _ . .An the form of _ et

NO SPECIAL RADIATION SAFETY PRECAUTIONS ARE NECESSARY AFTER .

-, - — - —_—_ -~

(date)
UNTIL THART DATE:

Perscns under A5 years of age should not remain closer than the following
distances from the patient, for the time period indicateds;

.) T ————— - -~ tc’ ———————— - —— - ———— -
(date) (date) ;
Permissible distance _ ____ feet o wore, for _______ hours/week,

(At ather times remairn farther thar € feet.)

Note: During the above times brief pericds of closer gontact (for
example, while shaking hards, or kisging the patient) are
pernissible.

SPECIAL PRECAUTIONS:

a) Spouse or the person caring for patiernt:

—— - - - - - o 1 - - . "
R G T - ———— - ————— - - — T — . . ——_——— . —— - — . — " — ——. o ——— " ——— ———— . —————— ————

S - S - - G — . O - — - - " -~ . . - —— -t - - T — - -

b} Children or pregnant womer:

—— - - - T - —— A —————— i — — -
S e e e e S - 8 1 —" 7 - — =" -, + . o fo— . - — o — " - . W - —_——" . . - - . . . -
............... S e S e i (. O S s —— - — - Ty - - -
c) 31 ”p‘r'g ‘rr‘r'eanit“ ——————————————— S S S o T —_——— T —_ - D 1 ‘v o
e e S S e, ok Y A e e - - A - W - - " - - -
W S S T S S P 8 o o W S - S — - — " > — - - — o . - -

It THE PATIENT 18 TO BE HOSPITALIZED OR IF DEATH SHOULD OCCUR, NAOTIFY THE
FOLLOGING INDIVIDUAL (8) IMMEDIATELY:

-.Q—Q-.gac---..-_..q.- o - —-—

A COPY OF THIG FORM SHOULD BE WKEPT IN THE PATIENT'S RECORD.




Item #19: Form D

Radiation Mazard Evaluation From
(to be filled out by Radiation Bafety Officer for his use)

Newe _ . : Date

- s - - ——— - - - -

Time of Death

- ——— T ———

Radigisotope

Amourt adwministered = e ol .
Route of odministrationm __ a .
- -
Amount present TP R, " U N YT, . .
Distribution within bedy ! A\
/ s \ \
i e - PV - g LI 7/ 4 A \
7 o H t \ \
/ 4 : H \ \
anid -7 ; i N Nes
S e S U R A Ly - PERL . TR . J | . .
. ! % T
Indicate Distances ___ / N
/ \
Suggest ring badpes i1f exposure 0.8% R/hr / /N N
@ 25 ¢, See NCRP W37 p. 27. ' /! 5 \
Limit hand exposure to 1.5 Rems. / / \ \
/ / N \
/ / \ \
Date of Lurvey ___ T / / \ N\
OSRp— / \ P —
Instrument Used [ T P { B
Si1gned

T O . o B ] e | . 5 Y

- —— - — i . - .
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L ICENGING INFORMATION FOR USE CF A GD-153
RONE MINERAL DENSITOMETER
Beurce: OBd-1%3 (See attachment for specific source details)

Marnufacturer: Lunar Corporation / Norland Corporation (See
gerneral information below)

Gereral Infurmation

We wish to amernd the license to authorize the use of Gd-153 ta be
ueed im a Lunar Radiation Corporaticon or Nerland Corporation Bone
ovpticormeter System, we reguest approval for the specific scources
listed or the attached informaticon sheet or their eguivalents as

new BOUrCES are approved.

The material will be used ir. tha Department of Nuclear Medicirne. =]
diagram showing where the bone mineral dersitometer system will be
located is attached. The use of the material will be wunder the
supervision of the physicians irdicated in ltewm #4,

Except during source changes, the ragicactive scurcee will be in the

absorptiormenter systen. The GBGd-15%3 source 18 inside & lead
lined source holder, Lurnar Model A-SRC-0100-0 or Norland Corporation
source holder (EN10OB1). Prior to installation, the scurce will be

storgd im its corigral shipping cortainer in the Hot Lab area. There
sre no changes in the radiation detection instrumernte from those
currently authorized, calibration services, perscornmel wonitoring
devices, or the radiation safety program which was outlired in the
Raticact ive Materials Licerse applicatiorn,

The precedures for source exchange will be explained and demon~
gtratoc during a two-day, on-site installation and training program.
he program will be presented by a factory representative. This

program will irnclude instruction in installation of the sources,
proter interpretation and uae of the instrumentation, and any safety
precautions which are rnecessery in ite normal aperation The pr

’ . . oce-
dure, for wipe test _rng th Copre 1 = red g =
G.-k.y ated Ey )gt' ory ro' resznta ‘sv:g. i *n.igaiﬁog:‘plgf{. pg323gng;:l
responsible for the use and interpretati »m of the system will re-
cieve ;ngtruct1mn at another institution which nas been invalved in
the acquisitiorn amtd irnterpretation of bone mineral data.

The ares where the bore mineral analyzer will be placed will be
posted with a sigrn bearing the stardard radiation caution symbol and
the words, "Caution Radicactive Materials,"

I the event of an emergency, the Radiatiorn Safety Officer will be
notified immediately, The phone number of the Radiation Gafety
Officer and the altermnative individual will be posted 1n the
@daminirng »oom.

The depleted sealed scourcee will be returned to the marnufacturer for
disposal, The deplelipd sources will be returred in the shipping
comtainer 1 which the rew scurce was del ivered, The marnufacturer
will be notified of the shipment arnd the anticipated delivery date.




LICENSING INFORMATION FOR USE OF A GD-153
BONE MINERAL DENSITOMETER

Saurce: Gd-1%3 (See attachment for specific source details)

Lunar Corparaticon / Norlard Corporation (See
general information below)
General Information

Masutacturer:

We wish to amend the license to authorize the use of Gd-153 to be
ysed in @ Lunar Radiation Corporatiorn or Norland Corporation Bone
orpt icrmeter Syratem. We request appraval for the specific scurces
listed on the attached information sheet or their eguivalents as

HiEW SOUrCcEs are approved.

e material will be used in the Department af Nuclear Medicine. =]

showing where the bore mineral densitometer system will be

diagran
ungder the

located is attached. The use of the material will be
supervision of the physicians indicated in Item #4,

the radicsctive sources will be in the

Except during source changes,
BGd-153 scurce is irside a lead

absorpt icormenter systen. The

lined scurce holder, Lunar Model A-SRC-0100~0 or Nor land Corpacation

source holder (ANI1O81). Prior to installation, the source will be
There

stored in its orignal shipping contairner .n the Hot Lab area.
are re chamges in the radiation detection instruments from those
currently authorized, calibraticon services, persconnel monitoring
devices, or  the radiation safety propram which was outlined in the
Radicactive Materiale Licerse application.

The procedures for source exchange will be explained and demon-

atrated during & two-day, on-site irstallaticr and training program,
The program will be presented by a factory representative, This

program will dnclude irstruction in installation of the sources,
proter irterpretation and use of the instrumentation, and any safety
pr.rdu;imhs whxgh :»e necessary in its rormal operation, The proce~
e or wipe testinp th ) - ‘rﬂc o
et vated gy *ECtOPy r‘ ra.&ntﬁfiszt.“"in‘i381?Yo%f°1€A9'°pR3ﬁsg ligl
resporsible for the use and interpretation of the aystem will re-
cieve instruction at ancther institution which has been involved in
the acguisitiorn anmd interpretaticrn 2f borne mineral data.

The ares whera the bore mineral analyzer will be placed will be
posied with a sai,~ bearing the starndard radiation caution symbol and
the worde, “"Caution Radicactive Materials., "

Inn the evert of an emergency, the Radiatiorn Safety Officer wiil be
notified immediately. The phone number of the Radiation Safety
Officer arvd the alternative individual will be posted in the
Bxamining room,

The depleted sealed scurces will be returned to the marwufacturer for
disposal, The depleted acurces will be returned ir the shipping
gomtainer  anm o which the new scurce was del ivered. The marufacturer
will be retified of the shipment and the anticipated delivery date.

/
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in our Hot Lab.
of ten half lives.

be stored

surveyed
¢ low level survey mweter.

e e e T ———

levels the backgrournd level, scurce

be recorded.

e Useres

Elemert

and

Mass Number

——— -t

SOURCE

- -

Chemical

anc/or

Physical Form

Sealed Source

- —— -

LUNAR DR3/4

LUNAR DP3/4

NORLAND Z600

" In the event that the marufacturer is no longer in busivess or for
soma other reasor canrnct accept the source, the depleted scurce will
It will remain in the Hot Lab for a
After this period the scurces will be
to insure that they have decayed to backgrournd levels with
If the scource has decayed to background
level, and date of disposal will

physicians listed on the License who are licensed for
Groups IT1 & II1.

Marnufact urer
and
Model Number RAmournt
Gulf Nuclear, 1000 mCi1 each
Webster, TX
BP Series Scurces 1300 mCi total
New Eng. Nuclear
WNER-430sor
approved equivalent

NRC Device
Repistration

NR~430-D-101~8
iGulf Nuclear GDLIY

NR-476-8-153-8
(NER=-4I0)

NR-482-D-103-8

L ST



Hospital /

of Blues

| [owel
uw) CE=m

—uso kM

b

vy

HOT LAD

L]

Alning *mozm‘c

———— . — —_—

et |

SCAN ROOM

|
- (e

ol

GAMMA
cAmEQA

501 West R.D. Mize Road Blue Springs, Missoun 64015 ¢ 816-228-5900

&;-

A MEMBER OF THE SISTERS OF 1 ARy HEALT

ARE SYSTE™

LUNX’;K\ N QIQI\ 2_



r e T T N R e R R R R R R R R R SSSN s T s SSSRE. T s———el |
g y

.$ 'l
i Item #w8: USERS' TRAINING AND EXPERIENCE
Previous
Name License Number
f T, J. Fritzlen, M.D, 24-03026~-01
F M. H. »Wﬂ. M, D. -
R, J. Mesgan, M.D. "
WM. B, Davis, M.D. .
- D. B, Wood, M.D. r
Y. D. Kerredy, M.D.
| R. Stephernson, M.D,
_! Ji. J. Goetz, M.D.
i J. Cowan, M.D. -
- H. Clocgmarn, M™.D. -
_ Dete: 8/2&/87
i
E
l
i

B i e

B T L ——

R T R (ST —

Authorized Uses

As currently

listed



Item W3,

Instrumerntation

APPENDIX C

1. SBSurvey Meters

Marufacturer's rame: Victoreen
Manufacturer's model rnumber: 6B

Number of instrumerts available:

Minimum range:? O mr/hr to

Maximum range: Q mr/hr to

Manufacturer's riame: Ludlum

One

me/ hy

mr/he

Marwufacturer's model rnumber: 1AC/44~7

Number of instruments available:
Rarges:

Minimum range (%) mr/hr o
Maximum range o mr/hr to

One

Davey

o2 mr /e

2000 mr/hr

a/2z/87
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3.

Dose Calibrator

Marnufacturer's name:s

Marufacturer's model rumber:

Capintec

CRC~-S

Number of instruments available: One

Diagnostic Instruments

TYPE OF INSTRUMENT

- ————— ] - -

Gamma Camera
Uptake Probe
Xe Trap/Delivery System

Other

MANUFACTURER'S
NEME MODEL NO.
Raytheon
Ludlum 2600
Atomic Products Pulmarex
Date: 8/22/87

R T
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CAL TBRATION OF BURVEY INSTRUMENTS

Survey instruments will be calibrated at least arnnually
argd following repair,

Calibratiom will be performed at two puints on each zcale
The twe points will be approximately 173 and 2/3 of full
scele. A survey instrument may be considered properly
calibrated when the instrument readings are wit.an + 10%
of the calculated or known values for each point checked.
Readinpgs are within + 20% are considered acceptable if a
calibration chart or graph is prepared and attached to the
instrument.

Survey instruments will be calibrated.
By the marufacturer.
At the licernsee's facility.

Calibration source

Marnuwfacturer's name:

Model #:

Activity im millicuries:

Accuracys

Traceability to primary standard?

The calibratiorn procedures ir Appendix D, Secticen I will
be used, or

The step-by-step procedures including radiation safety
procedures are attached.

By & consultant or cuteide firm,

Name: Ragiation Consultants of Mid-America, Inc.
Location: S55Gu Buena Vista, Shawrnee Mission, K8 66205
Procedures and sources

_X_ have been approved by Kansas angd are on file in
Licernse WN33-B4EF-01

are attached

At the time of calibration the exposure rate from a
dedicated check source will be determined. This expusure
rate will be conspicuoualy noted on the instrumernt.

The licernsee shall check each survey irstrumert for
proper operation with the dvedicated check source each day
of use.,




The survay instrument calibration certificate shall
include the date of calibration, a description of the
scource used and the certified exposure rates from the
scurc?, the rates indicated by the instrument being
calibrated, the correction facters deduced frow the
calibration data, the signature of the individual who
performed the calibration, and the exposure rate from a
devicated source.

Date: &/2&. 37




Tten #10: CALIBRATION OF DOSE CALIBRATOR

A, Sources Used for Lirearity Test:

Check as appropriate

_X_ First elution from new Mo-99/Tc-9%m gererator

B, Sources that may be Used for Instrument Accurscy and Corstancy

Tests:
Radisvruclide Petivity (mCi) Accuracy
57 Ce ). 08 + 9%
135 Ba ), 08 + 5%
137 Cs Y, 08 + S%
Cther

C. _%X_ The procedures described in Apperndix D, Section 2,

latory Guide 10.8, Rev. v Dated y will be used

for calibration of the dose calibrator., Gee next
or
Egquivale @ procedures are attached.

D. _X_ An alternative to the linearity procedure described
Medical

Appendix D "A Buide for Applications for
Programs, " dated /179 will be to use a lineator

This system ,e available from Atomic Products.
marwfacturer's instructions for use will be followed,

+Must be eguivalent to the highest activity used.

Date: 8/22/87
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APPENDIX D
Section 1

CALIBRATION OF (NSTRUMENTS

METHODS FOR CALIBRATION OF (X= AND GAMMA-RAY) SURVEY METERS,
INDLUD ING PROCEDURES, STANDARDS, AND FREQUENCY

Eh

n
D

Calibration of survey meters shall be performed with
radionutlide sources.

i. The scources shall be approximate point sources.

2. The scurce activities o exposure rates at given dis-
tances shall be traceable by documerted measurements to
a standard source certified within 5% accuracy te the U,
8. Natiornal Bureau of Standards (NBE) calibrations.

3, Trhe frequerncy shall be at least arrually and after
servicing.

4, Each scale of the instrumert shall be calibrated at
least at two points located at approximately 1/3 and /3
of full scale.

5. The exposure rate measured by the irstrument shall
differ from the true exposure rate by lessa than ZOX &t
the two points on esach scale (read appropriate section
of the instrumert manual to deternine how to make
necessary adiustmerts te ring instrument inte
calibration.) Readings #¥ye & 20% will be cornsidered
scceptable 1F a calibration chart, graph, or response
factor is prepared, attached to the instrument,

Note:

Sources of Cs~-137, Ra-2&8, or Co~-E0# are appropriate for use
in calibraticors. Eirce these sources emit rather high-
erergy photons, thaey are nat suitable for low-enerny
calibrations that may be reguired under special
circumstances f(see Itew C bhelow), The artivity of the

calibration standard should be sufficient to calibrate the
survey metere on each scale to be used for radiation
protection purpases. Spales up to 1 R/hr shouid be
calibrated, but higher-ravge scales above | R/hr rneed not be
calibrated whern they will not be reeded for radiation
protection sSurveys. If there are higher ranges, they should
at lewast be checked for cperation and approximately correct
response to radiation, Otherwise, & cautionary note that
they have rnot beern checked should be placed on the
Anst rument .,

refererce check source of long half-life, e.g., Ce~137 or Ra

arned £, shall alsc b= read 2t the time of the above calibration

or a8 scon as the irstrusent (s received from a calibration
laboratory., The readings shall be taker with the check source
piaced in specific peometry relative to the detector, A read-
ing of this reference check source should be takent

i.

After each mainterarnce and/or battery change,

S B el e e | o



&, On the day of instrument use.

If any reading with the same gecmetry is not within & 20%
of the reading measured immediately after calibration, the
instrumert should be recalibrated (see Item A),

C. The instrumert must be calibrated at lower energies 1f ite
resporse is erergy deperndent and 1f the instrument (s to be
used for guantitative measurewerts in the Xe=133 or To-99m
ernergy ranges.

The calibration may be dore either:

1. fAs in Iltem @A abouve with calibrated standards af
radicrnuclides at or rear the desired energies, or

2. fAs a relative intercompariscn with an energy-independent
instrument and uncal ibrated radionuclides,

Altervaively, the manufacturer's ernergy response curvesis) may
pe used to correct irstrument readings appropriately when
lower-energy radiation is movitored,

. D. Records of the above Items A, B8-2, B~3 and C must be
I maintained.

| E. Use of lrnverse Square Law and Radicactive Decay Law

l 1. M calibrated source will have a calibration certificate

! giving its exposure rate at a given distance, or its

' activity, weasured on a specified date by the manufacurer
or NES,

&, The Irnverse Souare Law may bhe used with arny poant
source to calculate the exposury rate at cther
distances.

b, The Radicactive Decay Law may be used t¢ caloculate the
exposure rates or source activities at times other
then the calibration date.

sMinimum activities of typical scurces are 85 mCi of Ca-137,
g1 mCi of Co-60, and 34 mCi of Ra~2286 (to give at least 700
mR7hr at 280 com),

R R R ORI
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APPENDIX D
Bection &

METHODS FOR CALIBRATION OF DOSE CALIBRATOR«

radiopharmaceuticals wmust bDe assayed for activity to an

acveuracy of 10%, The most common instrument for accomplishing
this 18 an ionization~type dose calibrator., The installation and

periodical ly thereafter,

.

B,

Test for the following:
| Instrument corstancy (daily)

2. Imstrument accuracy (at insts'!lation and annually there-
after)

3. Instrument lirearity (at installaticon and quarterly there-
after)

4, QOGeowetricel variation (at installation)

After repair or adiustment of the dose calibrator, repeast all
the appropriate tests listed above (dependent upon the nature
«f the repairs),

Tests for Instrument Constarncy

[rstrument constancy means that there is veproducibility,
within & stated acceptable degree of precision, in measuring a
comstant activity over tine. NAesay at least ore relatively
long=lived reference source such as Cs-137, Ba-133, or Ra-
FE6ee using a reproducible peometry before sach day's use of
the instrument. Preferzbly, at least two reference sources
ifor example, 10GO-28%0 uCi of BPa~133 ard 100-200 uCi of Ce~137
or 1=2 mp Ra-226 (with appropriate deceay correcticons) will be
alternated each day of use to test the instrument's perfor-
marce over a range of photon snergies and source activities,
The source 3ctivity will be greater tham S0 uCi.

i Assay each reference scource using the appropriate instru-
mert setting (i.e,, Cs~137 setting for Cs-137),

2. Mgasure backpround level at same instrument setting, or
check that automatic background subtraction is operating
proper ly whern blanks are inserted in the calibrator,

3 Calculate mnet activity of sach source subtracting out
packground level.

@, Repeat the procedure used for the Ce-137 scurce for all
the commorily ueed radioruciide settings.

s, Variations grester than ¢+ 10X frow the predicted activity




D.

indicate the rneed for instrument repair or adjustwent.

6. Investigate higher than normal background levels to
determine their origin and toe eliminate them (f possible by
decontamination, relocation, eto,

Irnspect the instrument on a guarterly basis to ascertain that
the measuremert chamber liner is in place and that instrument
rero is properly set (see marnufacturer's instructions).

Test of Irnstrument Linearity

i. The linearity of a dose calibrator should be ascertained
over the entire rarnge of activities employed (usually 100 mCi
te 10 wCil. Thies test will use a vial of Te-9%w whose
activity ie eguivalent to the maximum anticipated activity to
be assayed ( e.g., the first elution from a rew generator),

a. fissay tho To=99w vial in the dose calibrator, and
subtract background level to obtein ret activity in milli-
curies.

bs Repeat step 1| three or four times a day. Record the
dete, sample activity, background activity, sample time
urtil the source cecays to less tharn 10 uCi,

e Use the begirning activity as measured on the second
day a% a starting poeint calculate the predicted activities
at wach of the measurement points,

- On log-leog cocrdirnate paper, plot the measured net
actitivy (for each time interval) versus the calculated
activity (for the same time intervall, ~

e, The activities plotted should be within 10X of the
caleulaters activity (f the instruvent 18 linear and
functioning properly, Errors greater than £10X irndicate

the rneed for repair or adjustment of the initrument.

fo If instrument livearity carnrnct be corrected, it will be
recesRary in routine assays to use sither (a) am aliguot of
the eluate tharn carn be asccurately meacured or (b)) the graph
constructed in step & to relate measured activities to
calculated activities.

shgsay times should be measured in whole houre and correct:on

fators should be used to the third decimal place as indicated.

The more recent half-life of 7 = 6,08 hours has beer used
172

in calculating these correctic: factors,

2. If available, & set of ca.ibreted lwad absorbers similar
te the Cal-check or Lineator systewms will be used for
deternining the dose calibration lirnearity.
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Test for Geometrical VYVariation

Thers may be significant gecmetrical variatien in activity
weasured as a function of sample volume or configura.ion,
depending on  the volume and mize of the lonization chamber
used 1n the dase calibrator, The extent of geowmetrical

variation should b ascertairned for commer 1y used
vadionuclides and appropriate correction factors computed Af
varistions are significant, i.e., greater than s &%, (Even

though correction factors may be provided by the marnufacturer,
the accuracy of these should be checked,) When available from
the marnufacturer, certified data orn geometrical variations may
be used in lieu of these measurenents.

Te measure variation with volume of liquid, a 10-20 ce vial

containing 1 - & wli of Te-99 or other cppropriate redionuclide in

a esmall volume will be used.

P Assay vial at the appropriate instrument setting and
subtract background level to obtain net activity.

Ee increase the volume of liguid 1n the vial in steps to
g, 4, 8, 10, 15, and 20 ml! by adding the appreopriate amcunt
of water or saline. After each addition, gently shake vial
teo min contents and assay as in step 1, (Follow pood
radiation safety practices to avold contamination and to
minimize rediation exposure, )

e Geiect ore voluwe as & standard (usually & mwml), and
calculate the ratic of measured activities foor each volume
to the reference volume activity, This represerts the
volume correction factor (CF),

Evample: if activities of B.04, E.0B, and 2.00 mCi are
measured for 4, 8, arnd 10 m]l volumes arng 10 ml 18 the
referernce volume selected,

4 ml Volume CF = g, 00« 0,98
2. 04

b, 2lot the correction factors against the volume on
linear praph paper. Use this graph to select the proper
volume correction factors for routine assay of that
ragionuc) ide,

- The true activity of a sample is calculated as follows:
True Activity = Measured RArtivity X Correction Factor

where the correction factor used is for the same volume and
gecmetrical configuraticr as the sample measured.

6. Bimilarly, the zame activity of Te-99 in & syringe may
be compared with that of 10 ml imn a 20-c¢ vial, and a
correction factor mey he calcuviated.
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T It should be noted that differences of Z00 percent v
gose calibrator readings betweern glase antd plastic syringes
have beern observed for lower-ernergy radionuc] ides such as
1-18%, which should be assayed in a cdose calibrator only if
the reliability of such an assay can be established. Glass
tubes and syringes may also vary snough in thickness to
cause significant errors 1in  assaying i-128. Hernce,
apequate correctiorn factors must be established.

fAr alternative to providing syringe calibration factors is
to simply assay the stock vial before and after filling the

syringe. The activity in the syringe 1is then the
difference in the twoe readings (with a volume correction 1f
significant).,

Tesy for Instrument Acouracy

Check the accuracy of the dose calibrator for several
radionucl ides, such as Ce=-137, and Ba-133, using appropriate
reference standards whoese activities have been calibrated by
comparisons with standard sources that have beer assayed by
NEE arnd documented. The activity levels of the reference
sources uaed wiil be greater than 50 wCi. The lower-energy
reference standerds (Te~9%m, Xe-133, I-18%) must %e in vials
with the sawe thickress of glass ar the actual samples tc be
measured for best accuracy.

1. fissay the reference standard ivn the dose calibrator at
the appropriate setting, and subtract the background level
to aobtain the net sctivity,

2. Repeat step { for a total of 3 determinations, and
average results,

3. The average activity determined in step 2 should agree
with the certified activity of the reference scurce within
+10% after decay corrections.

&, Repeat the above steps for other commonly used
radiconuclides for which adequate referernce standarde are
available.

5. Heep a log of these calibration checks.

6. Calibration checks that do mnot agree within ¢ 10%
indicate that the irnstrument should be repaired ar
ad yusted, If this is mot possible; a calibration factor

should bDe calculated For uvee during routine assays of
radionuclines.

¥ At the same time the instrument is being inmitially
calibrated at the licersee's facility with the reference
starderds, place a long-~lived source in the calibrator, set
the instrument, ivs turn, at the various radioruc)ide




settings used (Ce~137, [1-131, Te-9m, 1189, etc.), and
record the readings. These valuss may later be used to
check instrument calibration at each setting tafter
correcting for decay of the long-lived source) without
requiring aore referance standards. Kee!, a log of these
initial and subsequent readings.

Dater 8/22/87







Steps in the preparation of compounds requiring periocds of
heating, shaking, agitation or mixing will be performed utilizing
lead shielding and/cor mechonical of ultrasonic agitation equipment
and/or remcte handling devices (tangs, forceps, etc.) such that
levels during the above pericd as measured by a low level survey
meter do riot exceed 2.0 mR/Hr.

Protective outer parments, surh as laboratory ccats and rubber
gloves will be worn while handling radicactivity 1in uncontained
fC!I"M-

All pozsible set-ups will be made on easily cleanable trays. All
trays and all other work surfaces will be cavered with disposable
absorbant paper.

Each syringe shield shall be conspicucusly marked with a label
that showse the radicopharmaceutical rame o itse abbreviation, the
clinical procedure to be performed, or the patient's name.

All wvial shields must be labeled to indicnte +the pharmaceutical
viame or its abbreviation.




Item #12: PERSONNEL TRAINING PROGRAM

These individuales will be registered or registry elegible
technologists by their respective registry group at this time,
ARPYT ar ASCH.

Clinical, Nursing, Housekeeping, Nuclear Medicine Technologist,
and Security Perscrnel

These irvdividuals will be required to attend lectures before
assuming their duties with or in the vicinity of radicactive
materials, arrually for refresher training, and wherever there is
a significant change irn duties, regulations or terms of the
license. Lecture. for presentation of this material will be two
hours 1w duration. The training program will be of sufficient
scope to insure that all perscrmel will receive proper instruction
irm the items specified in Section 1212 of 10 CFR, Part 13 and will
irncludes

A. Areas where radicactive material is used or stored

B, Poterntial hazards associated with radicactive materials

e Radiological safety procedures appropriate ta their
respective duties

D. Pertinent NRC Regulations

E. The rules and regulations of the license

F. The pertinent termse of the licerise

G. Their obligation ta report unsafe Corsditions

H, Ar “opriate response to emergerncies and unsafe conditione

g %t right to be informed of their radiation exposure and
b assay results

Lectures will be giver, by the Nuclear Medicine Technologist, the
Radiration safety Officer or a consulting physicist. Parte 19 and
20 of 10 CFR Regulatory Guide 10.8, Rev. , Dated , "A Buide
for Preparation of Applications for Medical Programs” will be used
ag scource material for these lectures.

Date: a/es/87

B e e e [ SR T e i —— —— - S— P — p— et A PN -




Item #13:PROCEDURES FOR ORDERING AND RECEIVING RADIOACTIVE MATERIALS

The Chief Nuclear Medicive Techrnologist or Nuclear Medicine
Physician will place all orders for radicactive materials and will
irsure that the reguested materials and Qquarntities are authorized
by the licerse amd that possessiorn limits are not exceeded.

2. During normal working hours, carriers will be instructed to
deliver radicactive pachkages dairectly to the Nuclear Medicine
Departmert.

3. Durirng off-duty hours, the x-ray techrologist on duty will
accept delivery of radicactive packages irn accordance with the
procedures cutlined in the followirg memoraridum,

MEMORANDUM FOR
X=-ray Techriclogists

FROM: Dr, Joseph Goet:
SUBJECT: Receipt of Packages Containing Radicactive Material

Ary packages corntaining radicactive material that arrive between
4:00 p.m. and 7:30 a.m. or onn Baturday or Sunday shall be sigrned
for by the x-ray technologist on duty and taken immediately to the
Nuclear Medic_.ne Department. Unlock bath doors and place the
package on the work berich in the Hot L ab, and relock both doors.

If the packape 15 wet or appears to be damaged, IMMEDIATELY
contact the Radiatiorn Safety Officer. Ask the carrier ta remain
at the nospital until 1t can be determined that rneither he rnor the
gelivery vehicle is contaminated.

RADIATION SAFETY OFFICER: _Joseph _Geetz, M. D. TR L
OFFICE PHONE: _288-5990

T ——————————— {—-——— — - —— -~ —————— - ———" - - ——— - ———

HOME PHONE: _"will_be_supplied_to hospital ____ . _

Date: 8/22/87




Iten #i4: PROCEDURES FOR SAFELY OPENING PACKAGES
CONTAINING RADIOACTIVE MATERIALS

Procedures for safely copening packages will be in accordance with

Regulatory Guide 10.8, "A Buide for Preparatiorns of Appl.ications
for Medical Programs,"” Rev. , Cated -

APPENDIX -

g Special reguirements will be followed for packages containing

quartities of radicactive material irn excess of the Type A
gquarntitiy limite as specified irn paragraphs £0.205(a) (1) and
(c) (1) of 10 CFR Part 20 (mcre thanm 10 Ci for Mc93 and Tc=~99m).
They will be monitored for surface corntamination and external
radiation levels within 3 hours after receipt if received during
working hours or within 18 hours 1f received after working hours,
in accordance with the reguirementes of paragraphs 20,205(a)
through {e). All shipmerite of licuids greater than exempt
quantities will be tested for leakape. The NRC Regiornal Office
will be rnotified in accordance with the regualtions 1f removable
&
corntamination exceeds 0,01 uCi/100 cm or if exterrnal radiation
levels exceed 200 mR/br at the package surface or 10 mR/hr at 3
feet (or 1 m).,

s Far all packages, the fallowing additicnal procedures for
copening packages will be carried acut:

a. Put on glaves to prevent hand contamination.

b. Vigually inspect package for any sigrn of damage (e.g.,
wetress, crushed). I1f damage is noted, stop procedure and
rnotify Radiaticorn Safety Officer.

Cs Measure exposure rate at 3 feet (or im) from package
surface and record. If 10 mR/hry stop procedure and riotify
Radiation Safety Officer.

d. Mepasure surface sxposure rate and record. 1f 200 mR/hr,
stop pracedure and natify Radiatior Safety Officer.

e. Oper: the package with the following precautionary steps:

(1) Open the ocuter package (following marnufacturer's
directions, if supplied) and remove packing slip).

(&) Open inner package and verify that comtents agree with
thaose on packing =l1p. Compare requisiticon.* packing slip,
and label on battle.

(3) Check 1integrity of firnal scource caontainer (i.e.,
inspect for breakage v seals or vials, loss of liquid, and
discoloration of packaging material).



(4) Check alsc that shipment dces not exceed possession
limits.

f. Wipe exterral surface of fimal source container and remove

wipe to low background area. Assay the wipe and record amcunt
e

of removable radicactivity (e.qg. wCi/zZ100 em , ete.) Check

wipes with a thin-erd-window G-M survey meter, and take

precautions against the spread of contamination as necessary.

Qe Moriitor the packing material and packages foar
contamirnatior, before discarding.

(1) 1¥f contaminated, treat as radicactive waste.

(2) If rnot corntaminated, aobliterate radiationm labels
hefore discarding in regular trash,

3. Mairtairn records of the resulte of checking each pachkage,

using "Radicactive Shiprent Receipt Reccord” or a form containing
the same i1nformation.

#In the case of special orders (e. Q. therapy doses), alsc compare
with physician's written reqguest.

Date: a/ze/8a7



