fonau NRC-313M U.S NUCLEAR REGULATORY COMMISSION _
- APPLICATION FOR MATERIALS LICENSE — MEDICAL g‘m”".',.."‘,
+ 10CFR 38

INSTRUCTIONS - Complate Items | through 26 if this B an invtial application or an application for renewal of a license. Use supplementsl sheets
where necessacy. [tem 26 must be completed on sl applications and signed. Retain one copy. Submit originel and one copy of entire
application to . Dirwctor, Office of Nuclear Maveriasls Salery and Saleguacds, U S Nuclesr Reguistory Commission,
20555, Upon spproval of this application, the applicant will receive » Materisls License. An NRC Materials License is issued in sccord-
ance with the genersl requirements contained in Title 10, Code of Federsl Regulstions, Part 30, snd the Licenses is subjsct to Title 10,
Code of Feteral Regulatiors, Parts 19, 20 and 35 and the license fee provision of Title 10, Code of Feders! Regulations, Part 170 The
heanse fee category shouks be stated i [tem 26 and the sppropeiate fee enclosed.

Washington, 0.C.

.5, NAME AND MAILING ADDRESS OF APPLICANT (inst twoon,
tirm, clinic, physicien, ste.) INCLUDE 21P CODE

Shenandoah Memorial! Hospital
300 Pershing
Shenandoah, Iowa 51601

TELEPHONE NO.: AREACODEIT7]2) 246 - 1230

1.b STREET ADDRESS(ES) AT WHICH RADIOACTIVE MATERIAL
WILL BE USED (// different from 1.a) INCLUDE ZIP CODE

Same

2 PERSON TO CONTACT REGARDING THIS APPLICATION

¢ Mr. Gene Huddleston
| TELEPHONE NO.: AREA CODE(

3. THIS ISAN APPLICATION FOR: (Check appropriate item)
NEW LICENSE
o AMENDMENT TO LICENSE NC.

«. @ nenewal oF License No, 14=18903-01 _

T4 INOIVIDUAL USERS /Name individuels who will use or directly
‘, . mupenvim vse of radiosctive materisl, Complate Supplements A and B

| for each mndividusl, )

See attached

5, RADIATION SAFETY OFFICER (RSO) (Neme of person designated
a1 raciation safety officer 11 other than individusl user. complete resu-
me of traning and experience s in Supplement A )

William McClain, D.O.

6.0 RADIOACTIVE MATERIAL 'Ol MEDICAL USE

ITEMS mmxmw [ ITEMS e
]
RADIOACTIVE MATERIAL Sineo ._m.'y‘.m ADDITIONAL ITEMS: IRED ”ﬁ'&"’"
LISTED IN: “X* | {in millicuries) (in millicuries)
INE- 1D I
10 CFR 31.11 FOR IN VITRO STUDIES S T T T T
10 CFR 35,100, SCHEDULE A, GROUP | X | ASNEEDED' || PHOSPHORUS-32 AS SOLUBLE PHOSPHATE
FOR TREATMENT OF POLYCYTHEMIA
AT TR TS VERA, LEUKEMIA AND BONE METASTASES
100, A X DD | [ GSPHORUS 32 AS COLLOIDAL CHROMIC
PHOSPHATE FOR INTRACAVITARY TREAT-
10 CFA 38,100, SCHEDULE A, GROUP |11 x |2 ct M!NT OF MALIGNANT EFFUSIONS,
[GoCD-188 As coLLoTD FoR IThA.
I
10CFR 35,100 SCHEDULE A, GAOQUP IV X |ASNEEDED EFFUSIONS. N
. IODINE-131 AS IOCIDE FOR TREATMENT
10 CFR 38,100, SCHEDULE A, GROUP V X | ASNEEDED || OF THYAOID CARCINOMA
po— BLOGO FLOW BTUDIES AND PULMONARY | X | 500 mCt
10 CFR A, ur vi D FLOW OIES AND PULMONARY m
PR INLINNSNE A SR FUNCTION STUDIES.

6.b. RADIOACTIVE MATERIAL FOR USES NOT LISTED IN
oalibration and relerence stendards are suthorized under Section 35,

ITEM 6.0, (Seated sources up to 3 mCi used for
Ml‘l T1OCFR Part 35, and NEED NOT BE LISTED,)

CHEMICAL
/OR

MASS A
SLENSNY ANe NuMsSH riv HCAL FORM

DESCRIBE PURPOSE OF USE

7

FORM NAC313M
.70

A, ™ o




INFORMATION REQUIRED FOR ITEMS 7 THROUGH 23

For Items 7 through 23, check the appropriste box(es) snd submit a detalied description of all the requestad infurmation. Begin
each item on & seperate sheet, Identify the item number and the date of the application In the lower right cor, er of Lach page. If
you indicate that an appendix to the medical licersing guide will ba followed, do not submit the pages, but specify the revision

number and date of the referenced guide: Regulstory Guide 10.8 | CS——

18. GENERAL RULES FOR THE SAFE USE OF
7, MEDICAL ISOTOPES COMMITTEE RADIOACTIVE MATERIAL (Check One)
Duties as in Appendix B; or Equivalent Rules Attached
X (Check One)
Equivalent Duties Attached 18. EMERGENCY PROCEDURES (Check One)
8. TRAINING AND EXPERIENCE X | Appendix H Procedures Followsd ; or
. = A& B Attached for Each Individusl User; T S i S
% Supplemant A Attached for RSO, 17. AREA SURVEY PROCEDURES (Check One)
19, INSTRUMENTATION  (Check Onej X Appendix | Procedurs Followed ; or
X | Appendix C Form Attached; or Equivalent Procedures Attached
List by Name and Model Number 18. WASTE DISPOSAL (Check One)
10, CALIBRATION OF INSTRUMENTS X |Appendix J Form Attached; or
X m"" F .zoaduru Followsd for Survey Equivalent Information Attached
- (Check One)
Equivslent Procedures Attached; snd 19. THERAPEUTIC l.;S! OFOR’:?IOPHARMACEUTIQLS
Appendix D Procedures Followsd for Dose
. Appendix K Procadures Followsd; or
RS (Chack One) X
Equivalent Procedures Attached Equivalent Procedures Attached
11, FACILITIES AND EQUIPMENT 20. THERAPEUTIC USE OF SEALED SOURCES
X | Oesaription and Disgram Attached Detallad Information Attachad; and
12. PERSONNEL TRAINING PROGRAM Appandix L Procedures Followed; or
: {Check Ona)
X I Description of Tralning Attached Equivalent Procedures Attached
[1a. - PROCEDURES AND PRECAUTIONS FOR USEOF
RADIOACTIVE MATERIAL ‘ RADIOACTIVE GASES (0.9, Xonon ~ 133)
X | Detailed Information Attached ' X [Deotalled Information Attached
F N :
. "°§gz‘,’2,‘,,‘,;gm,g:§,%',“u,';:&'{:°“ 22 RADIOACTIVE MATERIAL IN ANIMALS
, (Check One) Detallad Information Attached
§ PRSP Tt St . RADIOACTIVE MATERIAL SPECIFIED IN ITEM 6.
Equivalent Procedures Attached | Detalled Information Attached
FORM NRC.313M
(8-7%) Page 2

T T T R R
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24, PERSONNEL MONITORING DEVICES

(Check :':.;.. bex) SUPPLIER EXCHANGE FREQUENCY
4 i
| | ™o
OTHER [Specity)
FiLMm
1;. !muw T™wo
OTHER Specity)
FiLm
¢ WRIST ™D
OTHER (Spechy)

d. OTHER [Speciy)

8. HOSPITA IN A

. FORPRIVATE PRACTICE APPLICANTS ONLY

ATIENTS CONTAINING RADICGACTIVE MATERIAL

NAME OF HOSPITAL

Shenandoah Memorial Hospital

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

MAILING ADORESS

300 Pershing Avenue

aTy
Shenandoah

e WHEN REQUESTING THERAPY PROCEDURES,
ATTACH A COPY OF RADIATION SAFETY PRECAU-
] STATE | 2IP CODE TIONS TO BE TAKEN AND LIST AVAILABLE
IA '51601 RADIATION DETECTION INSTRUMENTS,

28. CERTIFICATE
(This item must be completed by applicant)

The eppliesnt ond

officiel axecuting this certificats on behaeif of the

any ummhlmumummumumnnm
conformity with Title 10, Code of Federsl umm,mumu,mmwmmmmmm,mnym
attached hereto, Is trus snd correct 1o the bert of our knowledge snd bellef,

o LICENSE FEE REQUIRED
' (See Section 170.31, 10 CFR 120)

We

(1) LICENSE FEE CATEGORY:

@) Tiree

2) UCENSE FEE ENCLOSED: 8 580,00

Administ
¢ DATE e

FORM NRC-313M (82781

Page 3
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e Faumitt-o Membera:

. Member - Saecialty
RS S AN I
W. David Drew Administratior
William MeClain, D.0O. Nuclear Medicine
e Miller, M.D. Internal Medicine
Wanda Calderon Nursing
_ Orec Roderiges, R.T. thuclear Medicine

The responsibilities, duties and meesting frequency will be as
described in Rppendix B, of "A Buide for Preparation of
Applications for Medical Programs,” Regulatory Guide 10.8 Rev,
Dated . See next page.
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Date: 3/9/785




'-fptcg- fthd an appxxc-ttnn/w-m.nnz/amanamont For

your radicactive

license. In order that the application be complete, 1t must Dbe

ol nith the information checked below:

y -
I ﬂﬂuit:onul remarks:

- ‘u" -

lf you have any questions,

J
1

; impc.rcty.

' a-aw tnn lppltcntton carefully for completensss and accuracy.
L ohanges  are made,

' Complete page 3 of ltem #7 by listing the nuwber of the isotope

committee, (identify the Radiation Safety Officer.)

1f any
please b- sure we have a eapy af the changes sub-
mitted.

Mave the certifying official of the organization named on the license

application sign and date Item ®EL on page 3 of the NRC 313m,

Attach a copy of your ALARA Program.

' You wign and date ltem H2€ or page 3 of form NRC 313M

®
Attach a chec!t for 8580, 00,
Conmiss1on,

payable toe: U.8. Nuclear Regulatory

Review the encloseo License Requirement Summary to familiarize
yoursslf with the major reguirements of tha rnew license.
Retain one ecopy for your files and send & complete copies of all
material to the address marked with the "X*.

__X___ Bruce Mallett,; Ph.D.
Regionai Licensing Sect.

.8, Nuclear Regulatory

Williaw Walker, Jr.
Materiale Branch Office
of Nuclear Material Safety

o

& Safeguard Commission
U, B, Nuclear Regulatory Comm. 799 Roosevelt Road
Washington, D.C. 208555 Glen Ellyn, L 60137

please Jdo not hesitate (o call me.

'
i

R o e

Bl

R o eI .
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MEDICAL ISOTOPES COMMITTEE

L T
e A, ba?

© Responsibility

el 1Tnuﬂunint§tn.»is responsible fors

"'té*Jﬁn'qr;hg that al)l individuals who work with or in the vieinity
of radivactive material have sufficient training and experience to

enable them to perform their duties safely and in accordance with

 NRC regulations and the conditions of the license.

& Ensuring that all use of radiocactive material is conduched in

a g;!' manner and in accordance with NRC regulations and the
conditions of the license.

Duties

'Th- committees shall:

Be familiar with all pertinent NRC regulations, the terns of
the license, and information submitted in support of the request

- for the license and its amendments.

2 Review the training and experience of all individuals who use
radicactive materdial fineluding physicians, technologista,
physicists, and pharmaciscs) and determine that their

gualifications are sufficient to enable them to perform their
duties safely and in accordance with NRC  regulations and the

_ conditions of the |icense.

3. Establisn a program to ensure that all individuals whose
duties may require them to work in the vicinity of radicactive
material (e.g., nursing, security, and housekeeping personnel) are
propely instructed as reguired by sect., 19.1& of 10 CFR Part 19.

o, Review and approve all requests for use of radicactive
material within the institution.

- 4 Prescribe apecial conditions that will be required during a
proposed use of radicactive material such aw requirements Ffoy
picassays, physical examinations of users, and special monitoring

procedures.

G, Review the entire radiation safety program at least annually

ke determine that all activities are being conducted safely and in
accordance with NRC regulations and the conditions of the license.

The review shall include an examination of all records, reports
from the radiation safety officer, results of NRC inspection,
written safety procedures, and the adeguacy of the institution's

managewent control system,

EoNTROLNO. 7 84 9 ¢
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tified in !?lw radiation safety program.

,..IL..JK )

Mintnn wittm records of all committee meetings, actions,
e ttinm, and decisi s, :

m .Wial action to cerrect any deficiencies 1
!

i B L e

;gé 9. Ensure ﬂut the byproduct material license is awended, when

. pecessary, prior to any changes in facilities, equlpment
ﬁﬂ,leﬂu; wmﬂunc. and p.rmm;, as specified in the license,

foc iz B - Ty

:  Meeting Frequency .

iR . The Medical isctapes Committee shall wmeet as often as necessary to
. . ponduct its business but nwot less than once 1in each calendar
i auarter. ‘ .

T e B T R T N RN R M= - apap oy !
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ter 8. Duksteinm, M.D,
liam E-V“htgﬁq #. D.
liam McClain, D.0O.

Ky

TRAINING AND EXPERIENCE

ﬁrevie&s
Licernse Number
e s ot o —
14-18503-01
14-18203-01
14~18903-01

Date:

/6785

Authorized Uses
ALl
Aarl
R11



Item #9: Instrumentation

-

APPENDIX C

. 1. Survey Maters
"a. Manufacturer’'s name: Victoreen
Mariufacturar’s model rumber: Thyaco 111

Nurrer of instruments available:r One

e Minioum range: 0.0 mr/hr to 0.8 myr /e
Maximum rangs: 0.0 mrhr ta 0.0 mr/hr
b. Marnufacturer’s name:
Manufacturer's model rnumber:
; Number of instruments available:
Ranges:
Mimamum range mr/he ta my /hve
mre/hr o mr/hr

Maximum range

Dates 3/9/78%

EoRmRoLNe. 7 849 9




poae Calibrator

Manufacturer's name:
Manufacturer’s model

Number of instruments

Diagrnostic Instruments

TYPE OF INSTRUMENT
Gamma Camera
Microdot

Xe~133 Delivery
Uptakhe Probe/Well

bvetem

Other

Avallable:

Picker

number ; -

One

"
-

MENUFACTURER' S
NEaME MODEL NO.

Picke:r Dynacam IV
Piocker

Pul mornex

aDpc 330/ 300




CALIBRATION OF SURVEY INSTRUMENTS

Checlk appropriate items:

1 1. SBurvey instruments will be calibrated at least annually
e and following repaiv. .

e X, @&. Calibration will be performed at two points on gach scale
R Atk The two points will be approximately 1/3 and &/3 of full
|;hf scale. A survey instrument may be considered properly

et calibrated when the instrument readings are within + 10%

' of the calculated or known values for each point checked.
Readings are within + 20% are considered acceptable if a
e calibration chart or graph is prepared and attached to the
LR inst rumant.,

3. Survey instruments will be calibrated. 1
a, By the manufacturer.
b. At the licensee's facility. |

i. Calibration source

Marufacturer's names
Model #:
Activity in millicuries:
Accuracy:
Traceabillity to primary standards

ii. The calibration procedures in Appendix D, Seclion J will
be used, or

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

7 X ©. By a consultant or outside firm,

i. Name: Syncor International, Inc.
IV o ii. Location: 1734 E. &63rd 8t., Hansgas City, MO
iii. Procedures and sources ]

_X_ have beern approved by NRC and are on file in
License

are attached

b ‘ Dates 3/6/85







'f;}mﬂ&j'a reference chaek,sourco of long half-life, e.g., Cs-137 or Ra
e, D and E, shall alsc be read at the time of the above calibration
oy as soon as the instrument is received from a calibration
laboratory. The readings shall be taker with the check scurce
" placed in specific geometry relative to the detector. A read-
ang of this referagnce check source should be taken:

1. Before sach use and alzc after ach survey to gnsure that
the instrument was ocperational during the survey.

2. After each maintenarnce and/or battery change.
At least gquarterly.

If any reading with the same geometry is not within + 20%
of the reading weasured immediately after celibration, the
inst rument should he recalibrated ‘see Item A).

The instrument must be calibrated at lower energies if its
response is energy dependent and if the instrument is o be
vesed for gquantitative measurements in the Xe-133 or To-29m
enargy ranges.

The calibration may be done sither:

1. As in Item A above with calibrated standards of
radionuclides at or near the desirved energies, or

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

Alterrnaively, the manufacturer's energy response curvesi(s) may
be used to correct instrument readings appropriately when
lower—enargy radiation ie monitored.

Records of the above Items 8, - B-2 and C must be
maintained.

Use of Inverse Square Law and Radicsctive Devay Law

i. #f calibrated source will have a calibration certificate
giving its exposure rate at a given distarnce, or its
activity, measured on a specified date by the manufacurer
or NBS.

a, The Inverse Sguare Law may be used with any point
source ta calculate the exposurs rate at other
distances.

The Radicactive Decay Law may be sed to calculate the
exposure rates or source activit.es at times other
then the calibration date,

*Minimum activities of typical sources are 85 mCi of Cs~137,
21 wmCi of Co~60, and 34 mCi of Ra=286 (to give at least 700
mR/hr st 20 om).




A.

e accuracy of 10%,
i this ie an ionization-type dose calibrator,
o periodically thereafter.

APPENDIX D

Section &
» METHODS FOR CALIBRATION OF CDSE CRALIBRATOR=
R radiopharmaceuticals must be assayed for activity 1o

for accompl ishing
The installation

The most common instrument

Test for the following:

1. Instrument cunstancy (daily?

(at installation

2. Irstrument accouracy

after)
Instrument linearity {(at
after)

3.

4. Geometrical variation (at installation)
After repair or adjustment of the dose calibrator, repeat
the appropriate tests listed above (deperndent upon the nat

of the repairs’.

Tests for [nstrument Constancy

Instrument constancy means that there is reproducibil
within a stated acceptable degree of precision, in measuri
ponstant activity aver time, Assay at least one velati
long~lived referernce source such as Cx-137, Co-87%%, or
226%% using a reproducible geometry before each day’s use
the instrument. Preferably, at leazst two reference sou
{for examplie, 3~% mCi of Co-57 and 100-200 wlCi of Cs~137 o
2 mg Ra-226 (with appropriate decay corrections) will
alternated sach day of use to test the instrume
performance over a range of photon energies and
activities.

reference source using the
(1.@.,, Cs~137 satting for Ce-137).

3 Assay each
instrument setting

2. Measure backgrournd level at same instrument setting
check that automatic background subtraction is opera
properly wher blanks are inserted in the calibrator.

3. Calculate wnet activity of sach sayrce subtracting
bachkground level.

4. Tov 2ach source, plot net activity versus the day
the year on sem: log graph paper,

5, Log the background levels.

ar

and

and annually there-~

installation and guarterly there-

all
ure

ity,
ng a
vely
Ra~-
of
rees
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source

apprapr. ate

s Or
ting
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6. Indicate the predicted activity of sach source based on
decay caluclations ard the + 5% limits on the grapn.

»
~ 7« Repeat the procedure used for the Ce~137 source for all
E the commonly used radionuclide settings.
f}“:' 8. Variations greater than + 5% from the predicted
R v activity indicate the wneed for instrument repair or
9. Investigate higher than normal background levels to
determine their origin and to 2limirnate them if possiblie
by decontamination, relogation. sto.
f- D. Inspect the instrument on & quarterly basis to ascertain that
;-' the measurement chamber liner is in place and that inst -ument

PO zero i properly set (see manmufacturer’s instructions).

_f'lz E. Test of Instrument Linearity

ol 1. The linearity of a dose calibrator should be ascertained
iJ' over the entire rarpe of activities emploved. This test will
0 use a vial of Tc-99m whose activity is eoguivalent to the

maximum anticipated activity te be aseayed ( e.g., the first
elution from a new gererator).

- a. Assay the Tc-99m vial in the dose calibrator, and
E subltract background level to obtain net activity in milli-
o curies.

.fg- b. vRepaat step | at time intervale of &, 24, 30, and 48
i hours after the initial as=zay.

_9; T Using the 30-hour activity measurement as & starting
T peint, calculate the predicted activities at O, 6, 24, and
- 48 bours using the following table:

] Assay Time={hr) Correction Factor

3 o 31.633

";‘L =l t'.v i 5. 853

I Iy Pt 1.995

£ 30 i

|:;‘ i 45 O- 126
Examplet If the net activity measured at 30 hours was
15,6258 wmfili, the cailculated activities for 6 and 48 hours
would be 18.6288 mCi % 15. 853 = 247,77 mCi and 15.685 mCi

Q. 186 = 1,97 wCi, respectively.
R d. n log-loyg coordinate paper, plot the measured net

acktitivy (for each time interval) versus the caloulated
activity (for the same time intervall,

@WoLNo. “ 249




F.

‘B, The activities plotted should be within + 5% of the
caloulated activity if the isastrument 1is linear and
functioning properiy. Errors greater than + 5% indicate
. the need for repalr or adjustment of the instrument.

f. If instrument linearity ceannot be correctad, it will be
necessary in routine assays to use either (a) an aliguot of
‘the eluate than can be acourately measured or (b)) the graph
constructed in step 4 to relate measured activities to
caleulated activities.

1f available, a set of calibrated lead absorbers similar to
the pal-check or lineator systems will be used for determining
the dose calibrator linearity.

Qﬂliay times should be wmeasured in whole hours and correction

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

The more recent half-life of 7T = £, 08 hours has beern used
178

in calculating these correction factors.

- If available, a set of calibrated lead absorbers similar

to the Cal-check or Lineator systems will be used for
determining the dose calibration linearity.

Test for Gecmetrical Variation

There may be significant geometrical variation in activity
measured as a function of sample volume or configuration,
doperding on the volume and size of the 1onization chamber
used in the dose calibrator. The sxtent of geometrical
variation should bie ascert ained for commanly used
radionuc] ides ard appropriate correction factors computed 1
variations are significant, i.e., greater than * 2% (Even
though correction factors may be provideo by the manufacturer,
the accuracy of these should be checked.) When available from
the manufacturer, certified data on geometrical variations aay
be used in lieu of these measurements.

To measure varistion with voluwme of liquid, & 30-cc vial
containing @ mCir of Co~57 or other appropriate vadionuclide in
a volume of 1 mi will be used.

ie Nsmay vial at the approptiate instrument setting and
subtract background level to obtain net activity.

2 Increaze the volume of liguid 1n the vial 1n steps to
&, 4, 8, 10, 20, and 25 ml by adding the appropriate amount
of water or saline. After each addition, ygently shake vial
ta mix contents and assay as 1n step 1. (Fallow good
radiation safety practices to avoid contamination and to
mirimize radiation exposure.)

e Select ong volume as a starndard (such as the volume of
reference starnderd used in performing the test for

0, —-wﬁ Ls 1 3 . * g A Sl jand o i i 1 E R T e
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instrument accuracy), and calculate the ratio of measured
~activities for each volume to the reference volume
activity. This represents the volume correction factor
(CF)Y. - _

Example: If activities of 2.04, £.028, and £.00 wCi are
measured for 4, 8, and 10 ml volumes and 10 mi i€ the
reference volume selected.

4 ml Yolume CF = 2,00= 0.98
&, 04

4, Plot the corrvection factors against the voluwme on
linear graph paper, Ugse this graph to select the proper
valume correction TfTactors for routine assay of that
radionucl ide,

S. The true activity of a sample is caleoulated as follows:
Trus Activity = Measured RAotivity X Correction Factor

where the correction factor used is for the same volume and
geometrical configuration as the sample measured.

6. Similarly, the same activity of Co-57 in a syringe may
be compared with that of 10 ml in a 30~ce vial, armd a
correction fTactor amy be calculated.

- It should be noted that differences of 200 percent in
dose calibrator readings betweern glass and plastic syringes
have been cbserved Tor lowsr-ernergy radionuclides such as
=189, which should be assayed in a dose calibrator only if
the reliability of such an assay can be =stablished. Glass
tubes 2nd syringes may alse vary snough in thickness to
cause significant errors 1n  assaying =128, Hence,
adequate correction factors must be established.

An  alternative to providing syringe calibration factors i1s
to simply assay the stock vial before and after fillieng the
Byringe. The activity in the syringe is then the
difference in the two readings (with a volume correction if
significant).

Test for Irstrument RAoouracy

Check the accuracy of the dose calibrator for several
radionucl ides, including Cs~-137, Co~-57, and Ba—-133, using
appropriate reference standards whose activities have been
palibrated by comparisons with standard sources that have beer
assayed by NBS and documented, The activity levels of the
reference saurces used should approximate those levels

normally sncountered in clinical use (e.q., Co~87,  3=5
millicu ies) giving adequate attention to sSoUrce
configuration. Identify in your applicatin the three sources
that you wil! use. State nulpide, activity, and calibration

accuracy. The lower-energy rveference standards (Te-99m, Xe-




Sl
A .

'*%~e133, I-12%5) must be in vials with the same thickness of glass
 as the actual samples to be measured for best accuracy.

$. : Rgsay the raference standard in the dose calibrator at
the appropriate setting, and subtract the background level
to obtain the net activity.

e Repsat step | for & total of 3 determinations, and
average results,

3 The average activity determined 1n step & should agree
with the certified activity of the reference souwrce within
+ 5% after detcay corrections.

4, Repeat the above steps for other commonly used
vadionuclides for which adeguate reference standards are
available.

S Heep a2 log of these calibration checks.

B Calibration checks that do not agree within +  0O%
indicate that the itnatrument should be repaired civ
adjusted. If this is not poesgible, a calibration factor

should be calculated for use during routine agsays of
radionucl ides.

i At the s=aeme time the instrument i1s being initially
calibrated at the licensee’'s facility with the reference
standards, place & long~lived squrce in the ca ibrator, set
the instrument, in turn, at the various radionuclide
settings usad (Cs~137, I-13%, Te=9%9m, I~1as eto. Y, arnd

record the readings. These values may late~ be used to
check instrument calibratiorn at each setting (lafter
correcting for decay of the long-lived source) without
requiring more reference standards, Keep a Ing of these

initial ard subsequent reading=s.

@0, T49 0
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A “ﬁ! Following items are provided for handling radioact ive material

-8

TR and will be used appropriatelys

a. disposahble gloves

B, sayrirge shields

¢. lead vial shields

d. tonge and forceps

2. 2" x 4" lead bricks

f. work hench area with absorbent paper
g Survey meters

he L=block shield

The area designated Hot Lab will be used for receipt, storage
(including waste), preparation and measurement of radiocactive
material., Radiocactive waste will be stored in the lead Dbrick
storage area in labeled containers. The Hot Lab will be locked
when nuclear medicine personnel are off duty and will be wade
available only to those peocple authorized by Nuclear Medicine.
A diagram of the nuclear medicine area is enclosed.

All radicactive eources are stored in such a marner (lead,
concrete, or refrigerator) so as to not exceed & mR/Hr at the
surface of the barrier.

Me~99/Te-99m generator will be stored and eluted in the designated
area, Spent generators will be stored in the location 1dent 1 fied
in the attached diagram.

During elution, the eluate will be collected, assayed, and atored
in a vial held in a guarter inch lead pig except during brief
periods of transfar. Tranefer of the eluate or portions of the
eluate will be made by the use of syringes retained in lead

shislids designed for this purpose.

Eluates and compounds made from eluates will be drawn,
synthesized. assayed and stored in lead vials or syringes such
that levels as wmeasured at contact with a low level survey meter
do nt excesd 2.0 mR/Hr except for brief periods during the actual

transfer.

Radicactive materials obtained from radiopharmacy suppliers will
be stored in their original shipping containers. If necessary,
the doses will be placed behind additional phielding to reduce

-

activity lavels emitted from the container to & mpr/He to less.

Siyringe shields will be used on all accessories reguiring the
transfer of radiopharmaceuticals from vial to vial and in drawing
up patinet doses. Syringe shields will also be used in the

- administration of doses to patients except when the patients' well-

peing way be compromised. Under these circumstances the dose
containing syringes will be kept shielded up to the moment of

injsetion.
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Steps in the preparation of compounds requiring periods of
‘heating, shaking, agitation or mixing will be performed utilizing
- lead.shielding and/or mechanical of ultrasonic agitation equipment
and/or remote handling devices (tongs, forceps, etc.) such that
levels during the above period as measured by a low level survey
meter do not exceed £.0 mR/Hr.

Protective outer ujrmnnts, such as laboratory costs and rubber
gloves will be worn while handling radicactivity in uncontained
Ferm.

All possible set-ups will be wade on easily cleanable trays. a1l
trays and al! other work surfaces will be covered with disposable
absorbant paper.

AR decontamination kit will be maintained in the department. It
will include the fallowing items:

TRE - DECONTAMINATION KIT

1TEM

——————

Warring tape, chalk,
Plastic bags - swall

Disposable gloves
Masking tape

& signs

PURPOSE

Paost ing of area

Shoe covers, wet containers
Hand protection

Fasten shoe cavers, eto.

Bafe handling
For contaminated material

Forceps. tongs
. Large plastic bags

. Sponges, 4 x 4 Sopping up

- Paper towels Blotting & drying
ok Radiac wash or detergent Detergent

‘ Scouring powder Friction

Tags : Identification %
Scissors Cut abscorbent paper, etc.
Whatmar #1 filter paper Taking swipes following decontam—

ey ination
LN, . Chux Cover area following decontamina~-
=~ tion
boni G-M survey meter Monitoring
il
1-_.., :
AR et
iy )
< Date: 3/9/895
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Nuclear Medicine Technologist

These individuals will be registered or registry elegible
technologistes by their respective reglstry group at this tiras,
ARPT or ABCE,

€linical, WNursing, Housekeeping, MNuclear Medicine [ecunalogisk,
and Security Personnel

These individuals will be reguired to attend lectures befaore
assuming their duties with or in the vicinity of radiocactive
materials, arnually for refresher training, and whensver there 18
a signmficant change in duties, regulations or terms of the
license. Lectures for presantastion of this material will be two
hours in duration. The training program will be of sufficient
soope to inswre that all persormmel will pecaesive proper ingtraction
in the itews specified in Sectior 1912 of 10 CFR, Part 19 and will
include:

fl. FMreas where radiocactive material s used or stored

B. Potential hazards associated with radiocactive materials

Ce Radiologival safety procedures appropriate to their
respective duties

D.  Pertineni NRC Regulations

E. The rules and regulatiore of the licenss

F. The pertinent terms or the jicenss

3. Their obligation to reéport unsafe conditions

H. Appropgriate response to emergencies and unsafe conditions

I. Their right to be informed of their radiaticon exposure and
bro-assay resulte

Lectures will be given by the Nuclear Medicine Technoloagist, the
Radiation safety Officer or a consulting physicist, Partes 19 arnd
20 aof 10 CFR Regulatory Buide 10.8, Rev. s Dated y "A Guide
for Preparation of Applications for Medical Programa” will be used
as scurce material for these lactures.

Date: 3Z/9/85
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The Chief Nuclear Medicine Technologist or Nuclear Medicine
Physscian will place all orders for radicactive materials and will
insure that the requested materials and quantities are authorized
hy the license and that possession limits are not exceeded.

pe instructed to
Nuclear Medicine

carriers will
the

2. During
deliver radicactive

Department .

3. During off-duty hours, the ER Supervisor will accept delivery
of radicactive packages irn accordantce with ths procedures outlined
in the followivj memorandum.

normal working hours,
packages directly ‘o

MEMORABNDUM FOR
ER Supervisor

FROM: William MeClawn, D.0.35 RSO
SUBJECT: Recelipt of Packages Contairning Radicactive Material

Any packages containing radivactive material that arrive between

4t00 pomy and 7130 a.m. oy an Saturday or Sunday shall be signed
for by the ER Supervisor on duty and takern jmmediately to the
Nuclear Medicine Department, Unlock the dodr and place the
package on the work berch in the Mot Lab and relock the door.

If the package is wet or appears to be damaged, [MMEDIATELY
contact the Radiation Safety Officer. ek the carvier to remain
at the hospital untii 1t can be determined that neither he nor the

delivery vehicle is contaminated.

RADIATION SAFETY OFFICER: _William MocClain, D.0.

OFFICE PHONE: _ZLG=@80A830 o e o o e i e e

HOME PHONE: 712-F465-4874

e . e — - - T o -y 2, T S 7o -~ b o S S
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,l‘i'«"ﬂ?ﬁbﬂﬂgg FOR BAFELY OPENING PACKABGES
' CONTRINING RADIOCACTIVE MATERIARLS

-

brpdidurqs for safely opening packages will be in accordance with

Regulatory Guide 10.8, "R Buide Tor Areparation of Applications
for Medical Programs," Rev, , Dated :

 APPENDIX F

3 Special requirements will be followed for packages containing
quantities of radicactive material in excess of the Type A

Qquantitiy limits as specified in paragraphs 20.209(s) (1) and

{¢) (1) of 10 CFR Part 80 (more than 10 Ci for Ma99 and To-99m).
They will be monitored for surface contamination and external
radiation levels within 3 hours after veceipt if reoceived during
working hours or within 18 hours 1f received after working hours,
in  accordance with the requirements of paragraphs 20.8205(a8)
through (o). All shipments of liguids greater than exempt
quantities wil! be tested for leakape. The NRC Regional Office
wWill be notified in accordancs with the regualtions 1)/ removable
e
contamination exceeds 0,01 uCi/100 cm or if external radiation
le<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>