. [FoamNRCIT1IM U.S NUCLEAR REGULATORY COMMISSION '
- APPLICATION FOR MATERIALS LICENSE - MEDICAL o .'.,.."",
10CFR 28

INSTRUCTIONS = Compiare items 1 through 26 /f this & an nvisal appiscatson or an appiication for renewsl of 8 iiconss  Use suppiementel sheers
where necessacy [tem 26 must be completed on all app/ications and ugned  Retan one copy  Submit orginal and one copy of entire
awpicanon to  Dirsctor, Office of Nuclear Materials Safety and Sateguards. U S Nuciesr Reguiatory Commumon Washington O C
20555 Upon spprovel of thia application, the appicant will receive 8 Matenais License An NRC Materialy L iconse i issed 0 sccord
#ce with the geners! requirements contawed in Title 10, Code of Federal Regulstions. Pact 30 and the Licensee & subyect to Titie 10,
Code of Fadersl Regulations. Parts 19, 20 arvi 35 and the licenee fee provison of Title 10 Cocte of Feders! Regulations, Part 170 The
hcanse foe category shouks be stated i [tem 06 and the appropriate fee enclosed

7. NAME AND MAILING ADDRESS OF APPLICANT finst nvoion,
tirm, clinic, physicien, ete) INCLUDE ZIP CODE

Heartland Hospital West
8th & Farraon
St. Joseph, Missouri 64501

TELEPHONE NO.. AREACODE( 816) 271 7858

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

Same

T PERSON TO CONTACT REGARDING THIS APPLICATION
Mr. Mike McCeehean .

TELEPHONE NO.: AREA coDe(B16) 271 7558

IS AN APPLICATION FOR . (Check appropriste /em)
NEW LICENSE
AMENDMENT TO L!CENSE NO.

RENEWAL OF LICENSE NO, . Ja=11246-01

A TH
.
Ly
e

'8 INOIVIDUAL USERS Name indiviauals who will use o directly
| mapevim vse of redicsctive material. Complate Supplements A and B
l for aach mdividuel )

See attached

5 RADIATION SAFETY OFFICER (RSO) (Nemw of person wugnamd
a1 rachiation stety officer 11 other than individuel user complere resy-
me of raning end experience m n Supplement A |

See attached

6.0 RADIOACTIVE MATERIAL 'Oﬂ MEDICAL USE

MAXIMUM Manx
RADIOACTIVE MATERIAL (] LIMITS ADDITIONAL ITEMS: '10 ' °w~‘um
LISTED IN: “X* | (tn mitticuries) “X* | fin miltiouries)
IODINE- 131 AS IODIDE FOR TREATMENT
10OCFR 21,11 FOR IN VITRO STUDIES X l4s aveeoe 2 OF HYPERTHYROIDISM
10 CFR 36,100, SCHEDULE A, GROUP | X | ASNEEDED || PHOSPHORUS 32 AS SOLUBLE PHOSPHATE
FOR TREATMENT OF POLYCY THEMIA
10 CF A 36,100, SCHEDULE A, GROUP || AS NEEDE YORA, LEUKEINS AND BONS MSTASTASH
s X O | [PHOSPHORUS 32 AS COLLOIDAL CHROMIC
PHOSPHATE FOR INTHACAVITARY TREAT
10 CFR 38,100, SCHEDULE A, GROUP i1 x| 2 et MENT OF MALIGNANT EFFUSIONS.
CVr AT O Macionn
10 CFR 36,100 SCHEDULE A, GROUP 1V x |AsNEEDED s::&oou " el
IODINE- 131 AS IODIDE FOR TREATMENT x| 200
10 CFA 35,100, SCHEDULE A, GROUP V ASNEEDED || OF THYROID CARCINOMA
XENON-133 AS GAS OR GAS IN SALINE FOR
10 CFR 38.100, SCHEDULE A, GROUP V) gjooo.lm STUDIES AND PULMONARY | X | | C1
NCTION STUDIES.
6b. RADIOACTIVE MATERIAL FOR USES NOT LISTED IN ITEM 6.8, (Sesied sowrces up to 3 mCi used for
onlibration end reference stendards are suthorized under Section 38.14(d), 10 CFR Part 35 , and NEED NOT BE LISTED.)
L n
ELEMENT AND MASE NUMBE R mmn .ﬁqﬁm DESCRIBE PURPOSE OF USE
’ 1-125 Sealed Sourc Permanent therapy implant
ggsgoaiég 851025 (p
24
mgitcant 7{) 7 1
Cljeck No.
Ampeunt. Fee Cate
FORM NAC313M Type ot /&
Date Lieck . EONTROL NO. 7 908 0
" Received By
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INFORMATION REQUIRED FOR ITEMS 7 THROUGH 23

| For Items 7 through 23, chack the appropriste box (es) and submit & detalled description of all the requested information. Begin
sach item on & separate sheet. Identify the item number and the dats of the application in the lower right corner of sach page. |'
you indicate that sn appendix to the medical licersing guide will be followed, do not submit the pages, but specify the revision

number and date of the refersnced guide: Regulstory Guide 10.8 , Rev.

Date:

7. MEDICAL ISOTOPES COMMITTEE

15 GENERAL RULES FOR THE SAFE USE OF
- 1

x| Names and Speciatties Attached, and Asponiin @ Ruin Pollonad: o
Duties as in Appendix B, or Equivalent Rules Attached
X (Check One)
Equivalent Duties Attached 18. EMERGENCY PROCEDURES (Chack One)
8. TRAINING AND EXPERIENCE X | Appendix H Procadures Followsd, or
2 AR D Attached for Each Individual User . G S—
X Supplement A Attached for RSO, 17. AREA SURVEY PROCEDURES (Ohack One)
9. INSTRUMENTATION  (Check One) X Appendix | Procadures Followed ; or
X | Appendix C Form Attached; or Equivelent Procedures Attached
_ist by Neme and Model Number 18. WASTE DISPOSAL (Check One)
Apperdix D Procedures Followed for Survey
2 [ " - Equivalent Information Attached
~ (Cheack One) —
, THE CUSEO MACEU
Equivalent Procedures Attached; snd 19. 1 One)
Appendix D Procedures Followsd for Dose 2 -
: L or
X | Calltrator; or p Onel Appendix K Procedures Followed
Equivalent Procadures Attached Equivelent Procsdures Attached
11, FACILITIES AND EQUIPMENT 20. THERAPEUTIC USE OF SEALED SOURCES
X | Dwaription and Disgrem Attached Detailad Information Attached, and

12, PERSONNEL TRAINING PROGRAM

Appandix L Procedures Fo'lowsd . or

(Check One)

[1a.

X | Description of Training Attached

RADIOACTIVE MATERIAL

Equivelent Procedures Attached

?!" RADIOACTIVE GASES (0g,, Xenon - 133)

Detalled Information Attsched

PROCEDURES FOR SAFELY OPENING PACKAGES

X |Detailed Information Attached

2. RADIOACTIVE MATERIAL IN ANIMALS

o

14.  CONTAINING RADIOACTIVE MATERIALS
. (Chack One) Detalled |nformation Attachad
Appendix F Procedures Followsd ; or . RADIOACTIVE MATERIAL SPECIFIED IN (TeM ob
Equivalent Procedures Attached | Detalled intormaetion Attached
FORM NAC-313M
(.9 Page 2

-

-

goigroLNO. 7 DU U



24. PERSONNEL MONITORING DEVICES

! lo-u?:uu-a surrLIEn EXCHANGE FREQUENCY
Film R.S. Landauver, Jr. Monthly
. ml ne
OTHE R Specity)
M
qi.’ml ™wo R.S. Landauer, Jr. Monthly
OTHER (Specity)
L
¢ WRIST ne
OTHER (Spechy!
d. OTHER (Speeity)

2 FOR PRIVATE PRACTICE APPLICANTS ONLY
B ATTACH A COPY OF THE AGREEMENT LETTER
SIGNED BY THE HOBPITAL ADMINISTRATOR.

NAME OF HOBPITAL

WAILING ADoRISs & WHEN REQUESTING THERAPY PRAOCEDURES,

; ATTACH A COPY OF RADIATION SAFETY PRECAU.

47 jiﬁ'ﬂ"'rﬂw TIONS TO BE TAKEN AND LIST AVAILABLE
AADIATION DETECTION INSTAUMENTS.

W, CERTIFICATE
(This Item must be complened by ac: licant)
mwnnmmumnwunmwmmnmmumbmu

with Title 10, Code of Federsl MMIA‘-.&"‘WMW.MWW

wttached hareto 1 true end correet to the ber of our knowiedge snd belief,
LY OR CERTY FICIA )
o LICENSE FEE NEQUIRED v
’ (See Section 170.31, 10 CFA 120) (1) NAME (Type of

'%hﬂlll J. Hesselmann
(1) LICENSE FEE CATEGORY o @ riree

¢ igggg;ivc Vice-President
(@ UCENSE PRE ENGLOSED. § 580, 00 vk ‘f//w_

1
Tap 3

CONTROLNO. ' U B |



Piem #7: MEDICAL ISOTOPES COMMITTEE

Committee H;lbcroz

Me r Specialitcy

Edward Stevens, M.D,. Radioclogy, (RS0)
Mike McGeehan, BS,RT. Radiology .
Chris Crandell, CNMT Nucleat Hcdlcin;
Emory Larimore, M.S. Radiation Physicist
Donald Heins, M.D. Radiologist
Administration*
Nursing®* ' .
Jacque Schackleford Lab

* The committee representatives from these departments change
periodically and as such we have indicated only the departments.
The committee will have rcprcucntnttvel appointed from these
departments at all times.

The responsibilities, duties and meeting fregquency will be as
described in Appendix B, of "A Guide for Preparation of Application
for Medical Programs," Regulatory Guide 10.8 Rev, y Dated.
See next page.

Dated 4/25/85









oy e

3 9 '
"Ttem #8: USERS' TRAINING AND EXPERIENCE
Name : Previous License Number ! Authorized Uses
Edward M. Stevens ,M.D. 24-13246-01 I.I11,I111,1¥,Invitro
' Xe-133
Joseph L. Fisher M.D. 24-13246-01 . I,II,IIL,IV,Invitro
. Xe-133
Phillip Acufft ,M.D. 24-13246-01 % ' L,II,III,IV,Invitro
4 . Xe-133
Donald E. Heins,M.D. 24-13246-01 . I,IT,III,Invitro
Stephen C. Tines,M.D. i,II,III,Iavitro

Xe~-133,I-131 Todine
. for Therapy

Eshwar K. Reddey,M.D. 24-16178-01 I-125 implants,Rad
192,Cs-137,P-32

Dated 4/25/85
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-i. ku ay ingtrunents w:ll b- salibrated at least annually
" and -f'cnomng repair,

e - o : .‘t.:'_ i . 7.!
;sﬁM;, 2. Canpmtmn will be performed at two pointa orn =ach scale )
e Yhe two points will be approximately 172 and /2 of full -
&dl-' R durvey instriamant may be considered properly
s c&bhratud when the instrumer® readings are withim & 103
Lot the caloulated or known values for each potint checked.
' -',Fuwtm are withir + 20% are considered acceptable if a
, calibration chart or gr-agh ia prepared ant attaghed to the
SSEL ApsEtrament . |
3, sgrvpy‘inﬂwmnn will be calibrated.
@ By the manufacturer. 2
AR Rtlh‘ licevsea’s fncil ity.
: iu‘Ctth& ion source |
Lt Manufacturert's mca :
L mModel @ i v
ot o Aekivity n mumurim 5
L murqr:y: : ' : 7
% .Traceability to pmmry staﬁdardt : £ f
i The ¢al ibrat ion pmoﬂms in Appendix D, Beéction [ will '
' um. oed . 3 : - : :
T T - 4 . i 3 4 !

it

.'-j;ts. ne s’c-p»-hy-stan proequurea includ ing radiation safety
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" APPENDIX D E

Sect inn 1

CALIBRATION OF INSTRUMENTS

METHODE FOR  CALIBRATION OF (4~ OND - GAMMA-RAY! GURVEY WETERS,
INDLUDING AROCEDURES, STANDAARNS, AND FREGUENCY

8,

B

4

Calibration ef ‘'survey meters shall  bpe perfoveed ith
radionuciide sow e ea.

i. The sourcee 3ball He ap~ oximate point sources.

-3 fhe source activities or exposuce rates at given dis -

tarices «hall be traceable by documented messurements to
& standardsource certified withisr 5% accuracy to the u.
B, National Bureau of Standards  {(MNBS) calibraticn=,

B¢ e ‘raquinc, snall be at least annually and after

SRYVLIOING.

4, Each secae of the instruoment atall be valibrated at
least at two point ‘ocated at aoproximately /2 .and 2/2
of full scale. ;

S..  The e posure rale medsures vy Sthe instrument ~hall
differ from tho true 2iposwe rac. by less than 10% at
the two points on pach scale ‘resd appropriate soction
of the instrument manua: to devermine how to make ne-
cestary adjustments to bring instrument inte calibra-
tiean. ), Rexdings within & 20% will bs sunsidercc ac—
ceptabie if a calibratison chart, graph, or rusponse
factor is prepared, Atcached o the instrument, anrd
used o interpret weter readings to withxn 10%  for
radiatxan protection DUrpOSRE.

Notu: 1
Bourrces of Cs-137, Re-225, ar Co-60% are suppropriate for use
in calibrations. Since thess sc.roes emit ratiier highs

. energy photons, they are not suitable for l1ow-enevgy
calibrations that may . be - requirgo under speeial

eircumgtances  lwee Jtem C pbelcew). fhe activity of thi

calibration stardard sHhould be sufficient to calibrate the
SUrYeY n-tfri on eath. scale to be usad  for | radiation

,npotec%x:n purpoSts Scalee 'up ti 1 R/hr should be

¥

calibrated, but himher-range acalns.abqv- 1 R/hr need rot be

‘calibrntﬂq; wher ehty will not be  needed for _ radiation

protectisn surveysl 1f i{iere are highyr ranges, tney should

at_least, be chec«md for operation and approximately  corr#st

rtspanm¢~4€o radiat ion. Otherwvise, a cautionary note that

ﬁhly hHave  ngt  peen chackeo lhnuld b; placed on tha!

-

iq!trumiﬁb. & ¥ R TR % 2

e A g e . B A 24N
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ft"tﬁct cheok source of lorg halF*1*f1. . Gey 08~137 =% Ra

, D ‘g, shall also be read at the time of the sbove calibration

ﬁ ur aﬁ SCQn A% £ e instruvent is veceived from a calibration

Hﬁ. lbor&tory. The readings shall be taken with the chet: source
nlaced irn specific geowatry relative to the detector. 6 read-

Sing F this refererca check souwrce should be taken:

}fi ¢l J-” | Blforr sach use and alsce after esach survey to gnsure thait '~;
: the instrument was cperational during the survey.

i % 2. After each maintenance and/cr buttery change.
' 3 3. At least quarterly.
f@_n’. ' ' lf any reading with the same geometry 18 rot within + 20%
= i S of the reading measured immediately after calibration, the
o 4 :;inrtrum!ﬁt stould be recalibrated (see Item A).
".L Sl . ' ]
" €. The 1netrum¢nt must be calibrated at lower snergies if its
E' 1 . response . 1s ensrgy dependent and if the instrument is to be
B | used for guantitative measurements in the Xe-133 or To=95m :
Lg 0 e Bmergy vanges, E
T The calibraticn may be done =ither: ’_
1 I' : i K. 1 } i
h T e As o in Item A above with  calibrated standards | of
' radionuel ides at or near the desirsd srergies; or 4
N { oy : & ; : : ) I
" _ g, As a reiative intevrcomparisor with ar energy~independent
BT 3 " 'wsurum-nt and uncalibrated radicnuglides. ]
- |
3 : ﬂltorn&lvely, the manufacturer's energy response clrves(s) may iy
er v be used to correct instrument reaﬂxngs apprapgriately when .
- A louir—ln.rgy radiation is manxtortd. .4
i R B Racords‘ af the atove Itdms A, B-g, B3 ang € wust be - ii
e S - maintained, - 3 : v I
R . or ) _ it
& L i§. lbib of lﬂverso Qqqare Law énd Radiﬁactxv- Doeay Lau 9
g iy L [
' L'.L“vi' % R»Eallbranbd source uil: have 4 calxbratzonvcertifjcate _ .
' ";”_ﬁ“'iQQ&" givinﬁ xgi exposure rate ;gea givarn distanca, or its !
Ry P : ﬁetivttyé ‘measired o a s 1fled date by the manufacurer :
L o NEB- ; _ p i : > !
o skt i = CiEi ;\‘ . i g
:ﬁ o . TSI & ) . L
N “ & “Ahe e eh Sgquare Law may be used with any point |
- SR -_‘~ﬁ'h,~ﬁahrc- to cahculaﬁi“th- axposuro rate at other. . 5
Jars i : i ﬁist&nces. ] WL _ _ o "
g 11." - :1 i ;E ; ] 3 .
TR el ,r- B ?ho Radicantive Mﬁa L,aw raqy be used to calmut‘v zh-._-
R e & pcm ﬁltllfm surece wctiv&eun At Hms crthov- ol
i 'T_Ué. ‘nAeh. é&libratxan dﬁta.-,,-‘. , o :

Ry -4 ' =St

hridh T rmnmm wtiiﬂtizs of. eypwn SouPcan are-as whi o f, c.-;ﬁnm, e P

g Sy ey 21 wCi of Co-80, - ahd §4 mCi of Ra-aas (te giy! ‘at loa:t ?00 A A
oo ,.:‘(1'_7 ; b@,h’tulat w cm). \ . z W A kA,._ "‘.!‘_x.tl—“

¥ 4.




oy ‘ APPENDIX D

Sect ion &

" METHODS FOR CALIBRATION OF DOSE CALIERATORs

ﬁfi ‘radiopharmaceuticals must be assayed for aptivity to  an
cceuraey or -10%.  The most common, instrument for agoomaplishing
this is an jowizatiun~type dose calibrator, The installation and
parxadicnlly thereafter,

. Al Test For he foltowings

g iy & y
b T4, irstvusent corstarcy (daily)
e 2. Imstrument accuracy (at»xnstallatxon ang anmually thers-
. after)
: 3. Inetrument lingar ity (at installation angd gquarterly therg-
] after) ‘ ;
t" oy ¢ 4y Deometrical variation (at installation)
Bﬁ,;ﬁ*tdr repair or sdjustment of the dese calibrator, repeat all
Bt the approphxatt teats. iisted above tdependon wpoh the rnature
] o Gl -1 the rcpaxrs?. J
{ C. Tests for Instrumeny Constancy -
[ Instrument constanty ! means that there 1i1s reoroducibility,

within & stated acveptable degree of precision, in measuring a
constant  activity aver time, Asocay at least one relatively
iong-lived reference source such as Cs~137, Co-~57##, or Ra-
ZE26E#x Tusing a reproducible georetry before each day's use of
the instrument. Preferably, at least two reference scurces
(for exeample, 3-5 mCi of Co-57 and 100-200 uwCi of Cs-~137 or 1=

g;ternaﬁod rath.  day of use to  test  the instrunent' s
. pErformance over a range of photon  erergies and source
; ﬁﬂssag ®ath reference wsource using the appropriate
instruwent setting (i.a., Cq-137<sntfing fore Ce-137) .

£., Measure background level at same instrument suttang. or

chack that automatic background subtc action is opiratih
ykﬂpprly uhon BbBlankse are xnturﬁtd in the calibrator.

bachgro&ﬁd luvel-w

ﬁh- year on semilog nrtph p‘ptr. . AL

fﬁ§ Log tprhaﬁharoung lnveld.'j

2 mg Ra=-2f6 (with appropriate decay cﬂrrtctians; will he

3;. Cal&ulabt nnt activ{ty of each scource subtracting out

‘”0.‘ Fﬁr eaeﬁ‘saunci. plot net activity versus the day: of

Zginss



R ,!p&icﬁfe the predicted activity of each source hased on
« depay calyclations and the * 5% limite on the graph,

-T;J Repiat the proceduve used fomothe Ca-137 source for all
the commonly used radionuclide settings.

T LY i Variations | greater” than + 5% from the predicted

LN 1 Camtivity £, indicate the need for instrument repair o
fezes adjustment.
X ;- A : 9. investigste higher than normal packground levels to

vﬁ % o dﬂtermznu their origin and $o elimirate . them if possible
- by decontamination, relocaticon. etoc.

i . QQ"_Insp.bt the instrumant.oﬂ A guarterly basis to ascertain . that
the wmeasurement chamber lirer is in place and that instrument

;J ; : zero is properly set (see manufacturer's instructions),
8 .I g i '-1 ik P .
E. Test of Instrument Linearity
' i« The linearity of a dede calibrator should he ascertained
aver the entire rarge of activities employed. This tast will
J use a vial of Te-99m wWwhose activity iz equivalent to . the
. “Cmarimunm anticipated activity to be assayed ( e.g.,  the first
e}utionrfroa-a:htu generator),
4, . fAssay the ?3‘995 vial in the dose calibrater, and
& subtract < background level to obtain net activity in millai-
S curies., o - '
b. ' Repeat step 1 at time :rtervals of 6, 24, ' 30, and 48
hours-thpr fhe initi1a)l assay.
c.' Using the 30 -hour a tivity measurenent as a starting
& point, ealculate the predicted acttvi*ics at ¢, 6, 24, and
i #B hours using thi “otlouing table: .
3 Assay Tinmes(hr! Cervection Factor
- e : T - 21,632
1 T Sy ot e ] v 1.99%
o - ; il s RS : 1

e ’Eﬁamplin_'(ﬁf* the net activity mecsowm's at 30 hours was
S el . 1r18.k25 wmCi, the caleulated activities for € and 48 hours

ol TR —o.xas = 1 97 ntt, rp‘peaﬁ:vwly-

ch¥ =, ﬂ }1’§. nn 1ng—log eoordec%n pin-r plot the measured ret

i e A a&h;tiv? (for  each time intervall velsus. the calovlisted

R ﬁivity ifor thu sawe time :nterv&l).

-f"[ would  be 15,685 mCi x 15.803 = 247.7 mei and ss.eas mCi W

B | e B L




e. fmc pcthtwc.‘ niotted shoald be within + 5% af the
caledlated acuivity 1f the instrument 18 linear  and
functioning  properlyv. Ervors greater than +i5X iwndicate
the need for' repait or adjustment of the inagtrument,

Ta [fiivstrument linearity carrmot he corpected, 1t will pe
necessary 1n routine assays to use pither (a) an aliguot of
the eluate than can be accurately measured or () the graph
ecnstructnd in step & to relate  mpasured asctivaties  to
calcuictqd activitiee,

Ift ava!lab}n, 2 set of calibrated lead absorbers similar  to
the cal-gheck or lineator systems will be used for determining
the dose calibrator linearity.

'¥st§y times should be measurad in whole how's and correction

fators shottld be used to the thira decimal place as indicated.

The move #ﬁﬁenf half~life &f T = 6. 02 hours has beer used
1/8

in galculatxng thess correction factovﬁn

gt {f available, a set of calibrated lead absorbere =imilar
to. the Cal-check or Lineator systems wili be used for
determining the dose calibration linearity.

{est Forhaeometrical variaticn

There may be significant geometrical variation in activity
measured a8 a function of sample volume or configuration,
depending on the volume and dize of the ionization chamber
used 1w the dose calibrator. The extent of geometrical
variation should  be  ascertained For  commonly used
radicnuc lides .and appropriate correction factorse computed 1f
variatiorns are significant, 1.®.,  grsater than + 2%, (Even
though cerrection factors me& be provided by the manuf.ctuﬂr

the sgouracy of these should be cheecked, ) When svailabie From
the manufacturgr, certified data orn gecmetrical variations may
be used in liel &f these measuresents.

To"moasﬁﬁe variation with volume of liguid, a 30-go vial
tcontaining @ mCi of Co~57 or other appraopriate redionuclide in
a vozume of 1 ul will be used.
e : Ay . .
Asnay vial at the apprcpriuéb instrument sctting and
subtract background level to abtain not 4ctiv£ty. :

,E.ﬂg Increase the volume of 1\quxd in the vi.l ir htons bo
2y 4, 8, 10, 20, and 25 Wi by adding the Appropriste amount
- of water or saline. After each gdﬂitxon, gently shake vial
k6 mi¥x contents  and assdy as in step 1. (Fallow geod
radiation safety practices to avoi¢ contamivation and to
u;nimize.radxation euposuv..s ! : &

Y SQIvet one volume .S & stahdawﬂ {(such as thn volume of
rtforinqp standard used in performing the test - for




"1 1ﬁstwuﬁ;nc accuracyl, and calculate the ratio of measureéd
- activities « for each volume to the reference v L ume

et i ity This represents the volume correction  fFactor
{EF YL -
Examples I1f  activities of E.D4&,  E.08y and &.00 mCi.are

measured for 4, B, and 10 ml volumes and 10 ml 15 the
reference volume selected. .

L : £ 4 ml Volume CF = 2.00= 0.98
1 d ’ 2. 04

o 5 4.,  Plot - the correction factors against the volume on
S y linear graph paper. Use this graph to select the proper
o e e volume . eorrection fadtors for ' routine assay of that
RN - radionucliide. :

& s S s " Tﬁo true aeti#ity of a sample is cdalculated ag followgs
= True Activity = Moasﬁreﬁ fctivity X Correction Factor

whére the correctiorn factor used is for the same volume and
geometrical configuratior as the sample measured.

&. - Bimilarly, the 9ahe activity of Co~57 in a syringe may
by compared with that of 10 ml in a 30~ce vial, and a
- correction faator.cmy be calculated.

“ Vs 1% -nouid be moted that differences of 200 percent in
dose cq}zbrator readings between glass and plastic syringes
have been obhserved for lower-energy radiconuclides such as
=125, which should be assayed in a dose calibrator only if
the reliability of such arn assay can be established. Glass
tubes and syringes may also vary enough in thickness to

« ¢ cause” significant errorse in assaying I-128. Herce,
] nduquain corvect ion f;:tnri must be sstablishad, -

224

Ar - alternative to provid;nu syringe calibration Factors 18
o to.simply assay the stock vial before and after filling the
e _ syringe. The activity -in’ the syringe is then' the
b ¢ difference in thc two rcad;nns (with a valume currect:on if
'j‘signxfxcant). _

) -y

Fpsz for Instrumant Rcuuracy

TR ' Cheek . the tecur:cy of  the dose aal:brator for soveral
RUSLS e & s radidnuclxdns, including Ce-137, Co-37, and Ba-133, using
. X i nppwopriqt. reference standards whose activities nave been

“© U aeEE by NBS and documented. The activity levels of the

r rence  sources used should approximate these lavels
) ¥ niormally. encountered irn clinical use  (e.g., Co-57, 3-5
PR o itc«d}iﬁl" g;vihg adequate atteﬂ%ion - te source
L configuratior, 1d¢n&4fy zn~yaur'andlic s$in the three sources
that you will use. State rnulcide, activity, and calibration
e _heedréey. : Tho !6w.r~enevgy rufurqnﬁb ttandards (Te-99m, Xe-

Fl . -
t! o

g T ‘ecalxbratih by canparisons nitn standard sources that have been . -




L e e g .

'i_133§’15i351 Must b8 in vials with the same thickress of pglass
as-the attyal samples to bhe measured for best acouracy.
Y b QQGQy the ‘reference standart irn the dase calibralor at
the appropriate setting, and subtract the background level
o aobtain thy met activity.

i : s Repeat tep | for & total of 3.  determinations, and
g. _ ~ average results. g

3. . The average activity determined in step 2 should agree
withi the certified activity of the reference source withinm

%J ';f, "% SX after decay corrections.

{ i T 7At Repo‘t”‘tﬁc ‘above steps for  other commonly  used
radicnuclides for which adequate reference standarcs are
available.

>7?1~' 5« Hesp a log of these calibration checks.
35 < 3 6. Calibration checks  that ¢o vnot agree’ within +  0O%
: indicate that the instrument should be. repaived or
Ya ad justed. if this is not possible, a calibration factor

should be - calculated for use during routine assays of
ragiocnucl ides. *

T At  the same tisme the instrument is being :initially

calibrated at the licensee’s facility with the reference

_ stanttards, place a long-lived sgurce in the calibrator, set

£ =5 the instrument, in turn, at the various radioruclide

< settings used (Cs—137, I=131: i Te-2%9n, i-185; | ete.), and

r horpcerd  the! readings. These values may later be used to

b 2t | ‘check  instrument calibration at each setting (after

“; . verrecting for decay of the long-lived sourcae) Without

o requiring more reference standards. Heep a log of these
initial and subsequent readings.
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Tho folluwing xtenn are provideg. for hahdlan radicact ive material
and will be usedAappro¢r1ately-

g t a. disposable gloves
% be . myringe shields
2 s - . lead vial shields

L. , ' di  tongs and forceps
gl &0 e. B" yx 4% 1pad bricks
‘&3. , f. work Sench area with absorbeins paper

A N ' _ g. ~ suryey meters

e e ' ‘e Leblock shield

w.'{J SR t » .

V5 : The area designated Hot Lab will be used for receipt; storage
s & tincluding  waste),  preparation and measurement of @ radicactive
P ik s material. Radicactive waste will be gtored in the lead brick
. stérage area in lapeled containers. The Hot Lab will be locked
when rutlear medicine personnel are off duty and will be made
BV&ilgble enly to those people authorized by Nuclear Medicine,
A dxagram ‘of the nuciuav wedicine area is enclosed.

e 7 59313 radicactive sources are stored in such a wmarmer (lead,
b2 concrete, or refrigerator) so as to not exceed 2 mR/Hr at  the
~surfack of the barrier: :

Mo-99/Tc-99m gererator wili be stored and eluted in the designated
area. Spent gererators will be stowed iy the lacatxon identified
inn the attuched diagranm.
R During slution, the eluate will be cellected, asSayed, and stored
b ' “in a wvial helg in a ouarter inch lead pig except gduring brief
periods of transfer. Tranafer of the eluate or portions <f  the
eluate ‘wil: . be wmade by the use of usyringes retained in lead
shields designegd for this purposae. t
) o o e ' '
P v . Eluates = and compounds made from eluates wiil be drawn,
.. synthesized, 4assayed anq ‘stored in lead vials or ‘syringes . such
BB o7 that levels as meagured at contact with a low level survey metenr
b S do not ano.ud 2.0 mR/H" ex&opt for brief pevieds durihg th' actual
* transfer. ;

.

'ﬂadioacttve mat.riul: qbtcined from radiaphermacy suppliers will
be stored ivw their original shipping containers.’ If necessary,
the doses will be placed behind additional shielding to reduce
',nqttv:ty'&lvbbﬁ Qdﬁt?ﬁﬁ From the cahtainor to 2 me/Hv to less.

-l- 4

E;;ﬁﬂg - aqpftr of ?;dioﬁharmneaut:cals f%om~v1g1 to vial iﬂd in drawing
i :*‘Hf~u£ pmtig!t ‘doses, Syringe shields will alsc be used in  the

beivg ~may bhe compromised. Under these civcumstances the dose

SRS m_;-cupn g e

Sy 3
PN

|
1,
‘l
3
]
4
‘:
|
|
|

éyriggn sht.ldﬁ =wi11 be used on all accessories requiring the

agministration of doses to patients except when the patients’ weli-.

f-’ui' canitaining lyrxngﬁt will be kept thnld!d up to the moment of_':

i e L B s e ol e o
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P shaking, agitation or mixing will be performed utils
nﬁ ‘shielding and/or mechanical of ultrasonic agitation equipment

; AR s AR AR LSRR e Rk LY R
. ] ¥ Y N %
- ] : B 1‘_ rwa,_ a5 j e L =

. . F A - | . LN i o i
: x 1% g ! A

of
*ing

eumpounds nﬂqufffha pericds

; oqfrumoee handling davxccs {(tongs, forceps, etc.! such that
X J.~Tln@iah during the above period as measured by a low level survey
Lo gl ﬁnﬁgr de rnot esceed 2.0 mR/He. e
;7ff DVnQpativo ouscﬁ qurments. such as laboratory coats and  rubber
- o mleoves will hQ WOPn uhtle handling radicactivity in. uncomtained
: f:-ﬁ":,-,w"" . I ,
lif ; iﬂl! ab.nihln sct-ups ufll Le rade on e\sxly cleanable tra,;s. A1l

ibﬁar-hant pgm

travs anc all ptﬂer uork curfaceﬁ we L

1 bpeoavered with disposable

o ﬁ ﬂacontantnation Kit uilr’bn maxntqdnnd in the deo‘rtuﬂn”- It
:f[gv £owill 1nelude the felloniﬂg itemas

TR e e G osceanmznnTroN KIT

1 Iy is " .‘ITE" P\JRW

L eeem | mmmmmmm

W L 2 eE vy - b L, ] g
e ing tape, chalk, & signs. Posting of area

' tic bags - small : oe covers, wet containers

g ptad! H P
;H@ﬁ?*’*ﬁasnéshblu gloves
By e , Masking tape
bt “Foroaeds, tongs
g - Large pla:t&s-bna:
ol Sporges, 4 % 8‘

7 Paper ﬁm’.t

Radiac wash or dd%erﬂnwﬁ

r

: - Scauring pawder :
e Taps ;b. -y
: Scissars ) >
& ;: uh,g,.n #1 éiae-r.plpir
::‘:_ dhug rA‘;; Py &
i h@ﬁ»iu%v-y mat-r A y.  |

Hand protection

Fasten ghoe covers, etc.
Safe handling

For contaminated material
Sopping up A
Blotting & drying

- Datergent

Friction

Ident i Fication '
. Cut absorbent paper, etc.

C Taking swipes following dccontnm~
ination

. Cover area following. dpcantaninn-
tion
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'Q.@hn“ioﬂt%tt oy tho;r Faupectxv@ reglistry grogap at this  tine,

These 1nﬁividualg will- ‘he registered or registry elagible
AROT o ASCP,

Ql&niﬁslg Nbﬁﬁiﬂﬂ; Hgyssagseinag Nuclear Medicine ITechmologist,
m Security Persennel .

Tﬁﬁnﬂ individual s u;!l be required to  attend leciures tefore
3 ‘qsnmtng thedir duties with o~ in tne wvicinity of radicactive

anlritin, carnually for refresher training, and whenever there is
o significan: changa in duties, regulations or terms of the

“.axccns- Lectures for presentation at this material will be two
piohours in du»ation. “The training program will be of sufficient
scope te insure that all personnel uxl‘ receive proger instruction

in the 1tams Gnceifxsd in Section 1912 of 10 CFR Bary 19 and will
include: - ; et ¥
3 . "
- #,  RAreas where radicactive mnturzal is used or stored
Sy Be Potential hazargs associated With ravicactive materials
78 G Rgdiaioq:cgl safety procedures appropriate to their
T ‘respective duties ‘
Al D. | Pe-finent NRC Regulatiors
L Ee The rules and regulations of the license
. F. The pertinemt terms of the licansn
6. . Their obligation to repowt nnasafe conditions
He © Appropriate response to emergencies and unsafikcandit!oqt
I. Their wight to be ini>-med of theif radiation exposure and
| bio-assay resulte

et

‘Lectures will be givem by the Nuclear Mrdicine Technolagist, the

Ragiation safety Officer or a “ecnsulting rhysicist. Bartas 19 and
20 of 10 CFR ROgulatory Guide 10.8, Rev. s Dated s "AGuide
for Ph.pgrction of Applications for Medical Programs” will be used
as tuur:e aatiraaz for these lsctures. it

Date: ' 4/25/85
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3§£sn¢ancsaumsn wpa-ouniatue AND RECETVING NADIGAGTIVE WATERTALS

?f’l.g“ The Chibf ‘Nuzilear Meditins Techmoligist, Nuclear Medicine

f Anysician, or their desigree will place all orders for radicact ve

 materials nnd‘u:&l indure Lhat the reguested raterials and gquanti- ]

ties are lukhowtzed by the libensa arc that pogsession I;mxts are

not cucdadad.
2

2 Duriﬂn. narmal nork;ng hours, carriers will be instructed to

L deliver vldxnaﬁtiﬁe packug.s directly to  the MNuclear Medicine

| Department. i :

- K s 3 s

?. Shvlng,aff-duty hDUPﬁ, Security persaonnel will accept delivery
of raaiocefﬁvb uackagqs in acteordance with the procedures outlined
jn thw foiloﬂing mumcrandum.

"

o B R MEMORANDUM FOR
T ““JV ; L Becurity Personnel

CEROM: Qikg MeElc'uq Divector, Radialogy Services "
SUBNECTz Rncrznt o Packngcs Cantaxnxnﬁ Radicactive Material

-

.l

; ﬁny nm¢knads contazning radioactive matorxal that arvive betweern
Y 4300 RBeWl. ~ And 7:30 a.m. or on Saturday or Sunday shall he signed
: er by thn‘SCeuvlty Guard on duty and taken immediately to une
Nuclear Medicire Department. Unloek both deoors and gplace the
By : paskgg- on the wbrk bernch in the Hat Lab, and relotck haith doors..
; . 1 " : .
P L4 4 bhu . package iT wet or appears to be odamaged, IMYEDIGIELY
A s contant the Radiation Safety Officer. Ask the car-ier to remaiw

. at the nhospital yhtil it pcan be determined that neither he nor the
'delivnrvaLntclu *w contaminated. 80

B % a1 nnnrﬂrxes snr;rv oFEICER: ”nﬁh,ﬁgggng &;gxggg_-"”_*~__m_*____
e bmoa RHINE 2 “Siﬁ”g.,l-?!ﬁi“..----......-...___-.‘- G
M MJNE: .ﬁlﬁ.ﬁﬁ.ﬁﬁé_,, | >
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ﬂgéeatﬁaéa PROCEDURES FOR SAFELY OPENING PACKAGES

-

§ A AR o i CONTAINING RADIDACTIVE MATERIALS

[}

Proceduyes  fopr safely opgning packages will ba in accordance with

Regulatory . Buide 10,8, "B Fuide for Preparation of Applications
for Madical Programs, " Rewv, s Datad

. APPENDIX F
L. Spetial requirenents will be followsn for packages containing
grrantivies of rPradicactive material inn excess af., the  Type A
quantitiy limits: as specified in paragraphs 0.205(a) (1) and
(&) (1Y of 10 CFR Rart 20 tmore than 10 Ci for Ma99 . and  Tc-59m).

They will be wmwitored for surface contamination  and external
radration levels within 3 hours after receipt if received during
working houre or within 18 hours 1f veceived after working howurs,
in accovdance with  the reguirements of paragraphs 20205020

through (e}, A1l shipments of Tiguids  greater than evempt

guantities will be tested for ledkage. The NRC Regional QOffic

will: be notified in accordance with the regualtions if removable
: &

'coneamihatxew e2aceads: 0,00 aCi/7100 em o 1 f external ragiation

levels (excend 200 mR/NMr at the piackage surface ar 10 mfl/hr at 3
fest (ar 1 m).

£ 8 For <« &l1 ‘packages, the Tallowing additioral orocedures for
apening packapges will be carvied outs

a. Fut - gn gloves to prevent hand contamination.

Ly B Visuafiy inspect patkage for any sign of camage  (e.qg.,

waetnees, - corushed)., I¥f damane is noted, stop procedfure and
notdify Radiatiorn Safety QFfficers y

T Measure exposire rate at 3 feet (or 1w Ffrom package
sunface ang recard. If 10 mRir. stog proesdures antd notify
‘Radiatinn Safety Officer.

dv . Measur® surface exposure rate and record. 1f 200 mR/iny,
stop procedure and notify Radiation Safety Officer,

®. UOpen the package with the follawing precauticonary steps:

t1) Open the ocuter package lfollou;rg’ manufacturer' s
directions, if supplied) and remove packing sliip).

ag) Opin.iﬂnar package and verify that comtents agree with

e

. and label on bottle.

E - ¢ )
%0 Checik  integrity of final @ sowece container (i.e.,
TiAnspect for breakage or seals o vials, loss of liguwd, ang

those on facking slip. - Compare reguisition.® pagking slip,
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3,' . \_Hlﬂf nwtmal Surtace of  Final source container and vemove !
s .gulpe 5 <) lou h-ckgmum area. Assay the wipe and record amount 1
e | ¥ 2 .
L -
"'«Lﬁ rmvablv raﬂio‘ctivity (e, g. wC1/7100 oMoy ete.) Check -
: _-H_ ﬁ,ﬁm uith a ghin“end-window G-M survey meter, and take B 1
mﬂxtténw wam& the swead of contamination as ABCEESary. i
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< !0. ‘Never pipetie by mouth.

\ e 5 . g h
cdie s Suvvey gererator, kit preparation, and injectlon areas Yoy
‘cont&Mination after each procedure or at the end of the cay.
‘Dacortaminate if necessary.

¥

1E. Confine radicactive soluti: _nms in covered containers plainly
identif:ed and labeled with name of conpound, radionuclide, date,
activity, and radigtion level, if applicable.

3. ’ﬂlﬂays transport radicective material in shielded contairers.
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. Y _ltem %167 EMERGENLY PROCEDURES

Emerge vy | Procedures will be posted in &ll laboatory areas where
radiouctive snaterials are used. The Emergency Procedures LN
fopendix H of Ragulatory Buide 10. 8, Rev. v Dated s W i

be used for this purpose,

RDPEND LY H
Miroy Spills
1.  NOTIFY: Notify persons in the area that a spiil has accurred.

€. PREVENT THE SPREAD: Cover the spill with absorhent paper.

k. CLEAN LRz Use disposable gloves and remate handling tongs.
Zarefully fold the absorbent paper end pad. Irnsert intou a plastic
bag  angd disvone  of in the radicactive waste container, Rlso

insert inte the plastic bag all other coantaminatec materials such
as di=posable gloses.

4. SURVEY: With a low-range, thin-window G-M survey meter, ocheck
the area around the spill, hands, and clothimg for contamination.

S.  REPDORT: Report irncidemt to tha Radiation Bafety Offices.

Major Spills

CLEAR THE AREA: Notify all persons not involved in the spill
to varate the room.

2. PREVENT THE SPREAD: Cover the spill with absorbent pads, but
do not attempt to clean it up. Confine the movement - cf all
personnel potentially cantaminated ioc prevent the spread.

3. SHISLD THE SOURCE: If possible, the aspiil should be shieldeg,
but only .1f it can be done without further contamination or
without significantly increasing your radiation exposure.

4, CLOSE 7THE ROOM: Leave the roum and lock the dooris) to
pravent entry.

5. CALL FOR HELPs Notify the Radiation Safety Officer immediately.
6. PERSONNEL DECONTOMINATION: Contaminated clothing should be
removed  angd stored for further evaluation by the Radiation Safety

Officer. If the spill is on the skin, flush thorcughly antd then
wash with wmild soap and lukewarm water.,

| - EoNTROLNO. 7 908 0
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Bi g ﬁr&a lurVnys ui11 be done in accordance wieh Apoengix 1 of Regu-
. lg[ l;towy Gu!du 10.3. Rev. , Dated . '

L Iq?p_’l:;m'x 1

£

,." 1. ﬁll blutxoﬂ, prgpnratxnn and injection areas will be surveyed
L ‘daily w&th an. agpropriately Iow—ranqo survey meter and decontam-
SRy inatod i Ff necessary.

‘:%: 3 é Labornkpry areas where only small quartitites of radicactive
i;v :hutivlﬁl are usaed (I!" than 200 uCi) will be surveyed monthly.

4: 1. L -‘f = 3

" “3" Nastl‘qtor.gc areas and all other laboratory areas will be
":u g suquy.d weehkly.

CUISEE S wéqklf and monthly surveys will consist of:

Y - & peasurement of radiation levels with a survey mepter
B : - sufficiently sersitive to detect 0,1 mR/hr.

e B. B series of wipe tests to mesure contamination levels.
& W o The methad for performing wipe tests will be sufficiently
A g, AT T ' ) 2"
= ' pemsitive  to detect 200 dps per 100 em | for the contaminant
e ' © . tawolved. Wipes of elution and preparation areas or other
"high background" areas will re removed to a  low background
ko it 4 for measurement. ; :

R 5. @A 9.#@£Hgnk ﬁqcard will be ept of all survey rﬂ!ults. tnelud-
e Tn T dng nngatikc_re;ditg. The receord will include:

'ng ) e ucatiaﬁ, .date, ard idcneificatian of eguipmert u:ud.‘
e including the serial number and p-rtlnent counting efficiencies.

b s o ¢ L

i v ﬂjh; Nan.'cf pergon conducting the survoy P 1

Wil oo b. Brauing of area eurv.yed, idontifying r.l.vant featurtﬁ
‘tluch gp aetivp-stqraga nwoas, aﬁtivc:uastc areas, eto, '

'l
&3 | 10. niaéurod e!posure rates, Keyed to location on the drauihg
;n‘*4 ;JA (#Eint aﬁt ritln that reguire ccrruc ive action).

S T T Oy Cerﬂigtive a¢¥ian taken in the case of centauinatxon “or
By e nxcctutwu*ﬂﬂrpqnuro rates, reduced contamination levels or’
(AT ®

Lﬁ¢:$5 A re rates artlr corvoebtvo ncttan. and any aaprﬁpﬁﬂ‘bd
I‘.'.-g?_i?__i.-"j.';l‘h,' m‘- A b‘ E ' gk Ay

o

w

o

‘F . . !
: (S
o o3 ;* ﬁ'ﬂﬁéﬁ!#’bontaninutxph I:v.la, k-y.d §0 locations on ar.utn’,
%
3
3
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QPQENQIX 5
1, rEiquid uas*e'wilt be difpos w-af (check as appropriate)

w X Iri%ie tanitary sewer system in -cgordanco with sect. @0.303
.‘_* Gf 10 Wn Part 504 , ) . -

y By commercial uaste'diapogal sSErvVIiCe (sa& alss> ITtem 4)

% 0 chgr {Spenafy)(éun Itum 33

N U A &« vl D e i e, il g i ik BN A - =

~.:‘ If

-

‘ -B- ﬂu-igife-QQn generators will bo (check 28 sppropriate)
xﬁ_netuwnnd ta thn maruraccyurer for disposal.

A Hala~'for dowayi until radxat:on levelsy As measured tn a low

T packground area with a low-level survey wmeter and with all

’ shielding removed, have reached background levels. Al

~radiation lafels will be reamoved o obliterater, ard the
[oncrutorq will b disposed of as rornal t-ash, «» ' :

Bxsposad of ey commercial waste disposal servics (see  also
Item 4).

s -

o

-

W Y o e - i e o ) W e e A b S S L v e e g ot s o e St

Other (sgecify)

2, Other wolid wadte will 58 (check as appropr .t}
e # i
A Held Ffor decay* .nti]l cadia*icn ievels, as reasurer in . low
background  area with a low level sirvey seter and with all
shislding removed, have reached Laukgroundg isvels. All racia-
tioy, labels will be removed or obliterated, and the war e will
be disposed of ;n-normdl'trash. -

_,_,asiwoch nf Py commer=ial waste disposal service (wes Item 4)

i ] . : e o : -— = % ¥ 3 i L, 3 - 2 - “‘v_* i
U§,> The eommeretad waste disposal service used will be:
#1 f . 3 .A <4

O 3 ke 2

-

¢ ~

F .*%-*murdgwd—‘#*~~-~“~--—‘- - i -ﬁ‘l-—q-—q»»--w—-.-n-v—-h.
v N

nﬂﬁiﬁgrqqn.nz stq@. Lfctnso Ne. _. , '

gl A ot awading
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Kot s 7 4o i ! . . ' ‘
-ﬁiﬂ;?hnuﬂn ation of Heartland Hoapital West is committed toO .
e lntlir&ag adiation exposures to employees as low as  reasonably - :
LT fevable (AL ‘ This commitnent applies not only to. main-

bliﬁrﬁ inﬂtviﬁual EXNGOSUr eSS ALRRA,  but alsc té maintaini g the %

s gqm of  ithe déses’ received by all irdivideals ALARA. - This
: W‘ Qtanappm Cand - pur commitment to it will be maintatred by the
it ™ | 15 1itgdn Slfaﬁy Cammittes (RSC) and the Radiation Safety OFficer
SN ,4nsu§ and The RS0 will be respon. i ible for ma&ntainxna a
T 1 w&giation aafu ﬁLﬂPﬁ) ervironment within the hospital The RSC |
‘iiJ‘ Vwill  Helegate sufficient authority t3 the RS0 so that enforcament
af the OLARE philosophy ie not inpaiveds The RBC will support the ‘
3&5@ in those instances where it is necessary to assert autnority |
#r 5 unttl . a formal REC review has bean held. The RSC revicw of the ‘
RBD'!_Gctton ut&l bb mw:ntaznqd iv the quar‘av'y RGC minutes,. . ‘

ﬂdﬂiﬁ@sﬁrthvn \ input and  parsicipation will oe through an
ldmtvzstrntxﬁn appoxntment o the RELC. The SBC and RSO . will
Q?pszQPMIQartitiplte in the following itens:

i A ; I ﬂtrform an anruai rivtcw of the radiation safety program.
S8 g, . This review will incluge reviews of operating procedures,

3 evpogure histories, Inspections, and consultations between the
S0 0 _radiation protection staff aad outside consultants, An
e ' ‘Bvaiuagion  will alsc be wade of the i1nstitavicon's averall

o -iffcnﬁ to maintair radiation exposures PLARA.

. . woelfication - prqc.ﬂures; cuuipnhnt. and facmilities when
i h changes . will sinni!!cantly reduce radiation exposures
A unilsa the cost of such changes LS quv.tzfxed 1

1 1
.

et 3., Review hﬁe qualetcutxona and prop@l’w uses of radicactive
1a . material  of ‘@ach applicant to insar? that exposures will be E
prs T ROARR THis review should include reviewing the types and

R uaqt;t;ens of naterial to be used, - operating procedures, and
fiRsie T !ﬂuipmtnt (shiglds, gloves, 'tc. - pFe

J ] L ‘ - of *
) Ik ' A b "

B 2 f&f.z nurform a q«ar*crly' review of occapaﬁibnal ‘radiation
¥TD ¥ 0 exunsur¢$ & to assess - trends 1w radistion = exposyres | to
i ‘perscnnel, - Particuiar attention will  be given %o thowe
TR instances where the lévels cutlined in Yable | are exceeded.
e Hhon the Exposures are ‘uis than those of level 1 cf Table i,
"i“ ao pntibh ig f!QulPida . : )

ol .7 v ;
ﬁ?ﬂ‘- —”ﬁn. cht zppﬂjuro fails bﬁ!u‘!ﬂ ievel 1 aro level II,_*thlﬂR&B
& § v, utﬁl decide 1f a formal rcvltq}of the gxposure i eneded. - TF .
§ Tl cthm  ASC dmews a formal review recessary, the R8S0 will be
oY Cresponsible (for seeing thei this review is p.rfarm.d Qhﬂ that
Riee - - ;ﬁﬂropmatd ﬂmgm is uuom et b '

% lrL

et 1 e ﬁﬁ- iﬁa-wp exceeds level n, wh | RGO willo e
‘ responsible ¢ for sesing that a formal review is performed anc
tm% widm action is- cawuo out muh wiil po:siﬂy

-




ent " the ' exposure from oééuﬁrrxng in the future. The
BV 12w, and ackioﬁ will be preteﬂtad at the next RSC meet ing.

hﬁose cases nhere the eupcauro levals. - gamnet he reoducer  ta
tl.n;.than jevel 11 jimits, the REC may establish level!s faighser
ﬂnn level 11 F it can dmnonutrate that good ALPARA pra:t 108y

' &mm boinq ?oilompd : y
1 nhuu 5 D
. e : s £ ;

gﬁ?f o lnvestigntaonal Lavels - WReh
s Ayl P B, Per Calendar Quarter
N ._ 'e[ ’ ’:VI, i '. T' ;. 7 . 1:":1._. .
e R - ; ' Lteve'! T  Lovel JI
ek "1 : - ST o oy e i e il e et
r '_AI e .A
"”“f j wme Whale bodyg'hoad & trunk; active
o D S blead farming. organsy, lens of : :
0 T ﬂ e/es, gonads . 125 2795},
Ko o A -bg-ﬂnhds ‘and f@ﬁc.rm;, vaet and : ] b
9_)%»J " ;a,k]‘g ' ‘ 2 L1878 SEEFE"
B Sl e Skin af-whaig\uody i \ 1 780 2230
:IA' W . i I" . "‘.l;_’l R Ay - . L y »
[ et - Enccuragg ail niorc to review current  ‘procedures.  and
;‘ s S develsp new | ones as appropwxa* - to Amplemant  the ALARA
L R il b e _
-I..' = ” $ ; : .
e R 6.,-.Th§' agaiatxon bafgty Qfficer will be responsible | for
e sh-thg that trna folloumu itens are p&vformm - et ' .
g i e L : b ; . i =
" K . o .T. $i H 3 ' ¥
. R n. nngﬁtnrlx review of radiation level surveys, These
i . pmst e re. lewed wmith the BLARA philoscphy in mind,
HI ‘ 3 - . n‘ iz > - : g _' ’
Rt o “ne ; Bt drtef;nqs and edutational sessions are hHeld for

ey P e ¥ iaﬁivtduvls 4sing or coming into contact with radicactive
3 R L i material.,’  Participants will be instructed on the ALARA
Y N e ¥ phiiobophy &l .n#ormtd that the .duinxstvaﬁtan. the RS8C,

. L N %.ﬁsmd trw RSD o cénmeted t& the cuncept. o

Y invt’tig‘ttOHQ éf known instances of d'vtation from

By P s goad ALARA practives will be imstituted. Wher the cause
L0L 0 As o Whoway  the RS0 will muuen changes wh:eh uﬂr __
£ i waint s LA s ppapriny. a&ﬁm _ gt :

4 7 £ : W '-?"-
_Thfv‘l' wirl be ; coapemﬂh ﬁ‘fmﬁw mw the nsc ythe nso - ant
-*'*--“ratﬂtifwn- workers  to &aﬂziexaﬂ:i in the fai*mulaﬁtn. _and

‘ wof trsa.w philescphy., A pwocmn for wmq
' tim from rnda;t:n:m mk.rc nbt 1

A P 3 S g
_’I"' C : —_'—IJ , I
‘

: th' &86 tq use rnﬂmoacﬂiv: mntqrtal. uill i
He Rﬁu prior to iritiating a nee. prnéadure‘ The

'Vuili ‘; rqﬂii”~l11 gpep';ipy proguﬂu!.p pwior ntlrmlng .‘:,7
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&Pﬁttahti Tweateu with Group IV ?"txv&txes and 1sctopes will bhe
—W,Handktd in accordarnce ﬂieh the procedures below,
kaltxnpts trcatnd with betweern 12 mC1 and 30 mCi of I-131 wall
- bhe pincou 1n @ private room chat has a toilet.

The pﬂtxewt‘ voon  must  be proourly posted  (See attached
fcrm).
Surveys of the area arourd the patient room will be taken ‘as
‘sSoon after admin-stration as possible. Measure the exposure
rate ‘at patient's bedside, 3 feet from the patient and at the
lertrance to tho patisntis room. ©  Also check the surrounding
L v rOOms. Length of time a persoy may recain at these positions
will be detvrminad py the Radiation Safety Officer. or his
dﬁcfgneu w3

The Nursing [astruction Form will be completed inmediately
after adm nistratior of the treatwment dose. A copy will be
Jposted on the chart.

P17 wastes, 1.8, disposable plates, cup, dressings, tissuzs
‘will be rlacko in special containers. This material will be
Sipked up daily by the Raviaticn Safety (Officer or his desig-
nege. The waterial will be dispoued of as riorwal trash,

. Pajore a therapy patient’s room is reassigned to another
"pataant. the roc, will be surveyed Ffor contamination and
decontaminated :1f recessary, and all radisactive waste and
waste comtaxncrs will be removed.
Nurses sho 'd spand only that amoun. of time deemed npcnssary
far ordinary patient care. Please rnote any  special
vast rictions  on the prefiution sheet on the patiernt's chart.
Nurs. s should rrad these restricticns before administering . to
the patients. Nursing rersornel who attend the patient will
weLr personal monitoring devxc‘s as advised by the Radiation
Batety Officer. If any guestions call the Niclear Medicine
Desartment o th!.Rndxatian Safety foicwr. L et '

Wﬁzgxaht- must  rewsin in bec whils visitors are in the roos
visitars chould remain at inast 3 feet from the patient.

*Pntlentp tortaining radicactive matevial are to be confired to
. thair roome ewcent for special medical or wursing proposed
,&mmed By the Nuclyar Hﬂiicim Department.

I., ﬂttlﬂdi aﬂrsoancl should wear rubber o disposable plastic’
- '*"‘,usom ‘handling wrirals, bedocans, emesis basins or other
.ﬁ; ibhéniq-rs having any material obtained from the body of the
_ﬁbtfenm Wash gloves before removing and then wash hands
lf%ﬂb’*.th1ﬂg gloves. Leave gloves in tne patient’s room in
-.ﬁJ; esigrated waste contairer.  These gloves rnad not  be
a&f -_“igxlo or :urnlenx iv typo, :

¢




Page 10 of Item #19

J.

K.

L.

_Di.bosabl. items should be used in the care of these patients

whernever passible. These items should be placed in
designtated waste containers. All clothes and bed linen used
by the patient should be placed i1rn the laundry bag ard should
be left in the patient's raom, All rnondispesable items should
be placed in a plastic hag anc shoulc be left in the patient's
room.

Surgical dressing should be changed only as Jdivected by t(he
physician. Discard only into plastic bags and turn over tuo
the Radiat:on Bafetv Dfficer ar his Jesignee. Havidle these

dressings with tongs or tweerers. Wear disposable glaoves.

If a nurse, attendant or arnyorne else wnows or suspects that
his or her skin or c¢lothing, including shoes is contaminated,
notify the Radiation Safety Officer or his designee
immediately. This person shauld remailr 1n an adjacent area o
the room and should rot walk about the hospitel. If the harnds
become contamirated, wash them immediately with soap and water
several times.




s 8 ) T
: i v v 2 i,
: f >
..‘-'. ¥ el £ 3 4 -"r
Tk " > ¥
I e ‘ nt - . e
: 1 f ¢ o - 2N
-~ - .
L . L34
oy
* -
f

J‘ D
Nunm“ 1 Date ; -
Lw—,m*«'hy_—** o g g = A Sty e . S S S S e e - o - oo s i im0, i 2

e % s i : Y ime ‘of Death

S - oy

lr’ E 5 L] " o

fﬁmoant and&nad&orud R s etk spad i nries B3 Y R

A .
e Raut- of admint!trnvinm s e L _ . .
S ~ i ;
oy T P Sniiod ot : i

TRV ] ¢ e --oﬂ-n-in-—-"fe o ]
bl 5 1 ik A ; g : _ LN XTEN v

L ; f b a3

= - . : : (3 - F AT SR Vi N N
.-, & e —— e, W - - e e i e i R
2. : A ool S b TR vy ;
; A n e WS : ' ' L 5 =
% X ' :
f’ L 7 g i e - | o iagin i (o o g < A s e TR i et ) / I ¢
b : : ;' 3 bt g T by { Nt N
b= ‘g‘ h . . | b : ! Y -
- b-.—tsl»-q”- #*qoq-‘_-&--—-_—-—-q.‘

b i ) ' il T / : \ | R

- — s -——wo.«--v— o k3

!nd:ctkp Ethtan*.s

1*’,3 :«Sugg-st r&a; badges if excosurs o.es R/ b NP ¢ £ % N

N el @ 23 cwm. ke NCRP W37 0. 7. - e b T A LK

: ~ Limit hand exposure to 1.2 Rems. e R P g N S
. s - A 2 g / \ oo

2 ? ¢ y ) : 7 of it . N . N\

i ﬂﬂtt of Sury.y__________~ﬂ“__ ; / 7 oy N
R ¢ i ~In¢trum¢nt us.a ] E VT R ) R n s s P LR : (B e )
-‘, E & ) ¥ X I> gi"m -—-‘ﬁo--n—-‘—*-v—-w ki  de i i e Ao e et . e 1 i
b B R 1S fopmae I X Radictxon Safety Officer
: Rt e, ' L R Ty :

— - T

Lo ) PN i o 7 e >,'7’ ! % ¥ v b't.. “ m b --:‘ i e

o8 ﬂcﬂiotqniopu S YR EA S R g BAT i

LB P Sk e st L e e L

B ol

=




SE— — ——— e — — e - - L

" B.

“Radiaticn ;aW.ty precautions for therapeutic use of I1-125

seeds

‘.

-~

General

1. Persorne. who prepare, insert or retrive [-125 seeds shall
wear a finger or wrist type monitoring device to monitor
radiation expsoure to the extreeities.

2. To maintain accountability of tha seeds, a scurce
inventory should be performed at the following times: a) when
the seeds are renoved from storage: bl before and after the

seeds are loaded 1n the applicatov; c) before and after
surgery.

3. In transporting seeds vrom storage/piepa-ation areas to
the place of uvse adequate shielding must be employed to
insure compliance with 10 CFR 20. '05(b).

Instructions to Nurses (for hospialized patients)

1. Nurses will be g ven a Jesccoiption of the size and
appeararce of the seeds.

2. Hardle dislodged seeds with a spoon or forceps, never by
hand. Place the dislodged seeds in a shielded container
provided by the Radiation Safety Officer.

3. Surgical dressirns and bandages usec to cover the area of
the insertion may be changed only by the atternding ophysician.
Dressings should be kept inm a basin until checked by the
Radiation Safety Officer or his designee.

EofmRoLND. ™ Q08
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s & a{* Larn Edai“l;nun must*tp I G th 5 e aldn slrvey

that no _dislwgad muvm are inadvmautly v-omc-ved.

Ly
w

5’;. No special, procautf.ans are needed for sputum, - vomitus,
!tpul,s gtﬂggs. :I.mtrqmts, or utensils unless specifically

o Qmm : * b ) -,l 11

5 L S- wam ﬁ?&t&ﬂ be mllactad m'\d Suv\ve_ynd by the Radiation
R o uE '_f- “Bafety &!Fﬁw or his dcsx?me to insurg no gﬂds have beewn -
'.._‘,‘.i’f";_.rl_ Qxfr.tgd. ) J ; - )
} A _;4’ 5% 7. : fhc Fﬁ!uy Icath-t-v- should ne surveyed by the saﬁiatioh
LA Bhfw&ﬁr Qfficer or his designee after remcval from the patient
L R &p ihsum no Wi have mc&m lodged in it. hl W W
;_7, _, e 8«. Eurqm Wo-ocmduru ; ALY &

'-""'-_H]fw *«-u) v*!f’ a mﬂ blcomas leose pr dislodned from the patient,
BT ] e Pl e !f thn pnéient dies, o i
b ';‘., Bty | [ - '

3 el H‘ the pa_tmne requires em@rgency numwy, immediately

2 C“ll e e WY = T 1 e = 4 sl ‘

- . Telephone No. 5 ,;__.,__,_,_“,_,(Dwsi
g _Taluphm- No. T S __,,___,.,,____migme.ﬁ
3?-;. b @ thn th- mti&nt is dmchw,g‘d, ;:nl tmi Rediatiorn Baf:ty

Offjc-r- qm request a. radiation survey or th« r-m

: '-':_.*\'_* meter before being removed from the patient’s room to  insure

.




Xer133 Sﬁpnlement

Quantitier to ba csed:

a.. S patients per wee
Trhe MO mCifpatient

., -pogsession limit: 1 Ci

Use and storage area:

Please see the attached dizgram of the rnuclear medivine area.
The  area has a hot labh which will house the Xe-133 tirp  when
‘t is not being used.

Vehtiiatiuﬂ;infcvmations
& Hot kab: The hot lab has 230 CFM extiaust and 135LCFM supoly

b.. Imaging .rnt:’ The fmaging ares has 5285 CFM supply and &350
CFM mxhaust, |

L gel o Thyradid/Cold Late  This area has 630 CFM exhaust ang $10
1CFW suprly. -

F

) ' wa. Ventxlatxan Summary: Bupply 1260 CFM;  Exhalust 1510 CEM

e The exhausted air from nuclear medicinse is combined i1n a
b_ larger exhaustE system which is vented on the top of . the
- "Huilding:  The exhaust rate of the system  i8 noty Wnawn

exactly, 80 we will assume that it 1s egual -to only the «irn
L . exhausted from NuS¥ear Medicine. Toe system exhaust fan i
= ‘located  nean, the exhaust vernt so that there i1s a negative
%1 pressure  throughout the.systen. The nearest air intaie vent

15 agoroximately 100 feet away.

1 fi Air flow rates will be insured by sewm:-amhudl prevent ive
A mAainvenance Shescks  perforaed by the hospi%&) engineering
2 department or an outiside consultant

IR 4. [ Procadyres for -outing usui
) fAn '‘Atomic  Development Xe-133 delivery/trep system will  be
Fg usad. - Progedurgs  for its ure wili be as indicated ‘n the
‘ 1t rument  ganual . Inveddition, patients will breath - hrough
- a face wask to pravent the accidental loss of  Xe—13Z For
F\{w ; patiarts that carmot e fitted with a face mask a noss  clamp
kﬂ,“f J ufll bHe naed to prcvent ﬁxhalind‘inta the room,
N sl 3 pergtncy Procedure s

Jh the avert of an escoidental ('@leasm of Xe+133 inta tha room,
proceed ‘as followss i

g A nrocura Che 2ow level survey moter, evacuste the area, ang
v dnsure that all access doos to the area are cvlosed (the low.
s level survey metier shall be on hand and available as part  of
PR thd’aQHiannt nncésdary whlle perfovmang Xe-=133 DFQ&OdU‘Fﬁ}-

AR _T b Wait 30 m!ndtas ant rusuthy the arga. The room area must
' o raturn tio bacbgrounc lerrs h'f@ft.nork mey be recumed.

-
At
1
5y



o ﬁﬁf Rﬁstr&ct-d aAren :

i SR i.. Ghantities to be used
o St Y G S patiints per wrek
e D i b)) 10 mli per natient 4
Gt ik , te) S0 Woi/week = 510 ®x 30 0 ulifwesak
it |
g~ BN Byt
e Lo BT : 4 : el
2 F o + 48,0 K10 uCi/week) (@l= 1.00 x 10 ‘m1/week
# s et 2 “1im 10 wla/mi
o | The raquxre& ventilation rate is
5 Y -]
s 1,00 x 20  mllweeh X ,_-J...EE!L,_._, = 14.7 JFm
e - 4D hrs/week Le 7.2 A0 md sy
?.

e e ?hu vantilation rat. from the netlear medicine scarnrang - roaM
T greatly exceads the reguived value.

otk i - B UﬂﬁOﬂtr;ct:d area: From Lhe table in Pppendix M. G (a<S)
2y it can be seer . that the exhauvst rate on the roof (1510  CFM

' o minimum)  greatly excesds the volume reeded 2o dilute | any

Xe- 133 that is lost from the _patients/frap in nuclear
m.dicine. :
3 &*

7. The Ghar:oal trap will he menitored menthly to insure thas it
is trapping at least Box"eff ciently.  Thig determination will
be  wmade By (1) measuring the radiation level at  the irtixe
_part aof the charcoal trap; (&) taking & subsequent reading at
the exhaust port  of @ traec and (3) . domparing  the  two
readings ‘9  insure that the oxbeast port reading does nat
exceed 20% of the intake reeding. If the exiaust reading

_exuends 20X, the trdp will be replaced. ;

Saturated filters will be handled and replaced in the hot lab
: area using the manufacturer’ s suggesied methods, Anple lead
i . shiglding il.ayaiian e for storing the charcosl filters unkil
Rt they dtcay to b&ckgrgund; The individaal nemovzng the Filters
s o will uselead gloves and wear a lead apron. @ The filters wiil
. pe placed in a; double plastic bag and sealed, Lfter decay to
L backgrownd o tnvdls the filters will be monitaret and disposed

& 'of as ﬁormal r&pﬁ : , : 2

Rt Ala b L




5;*~I. 'B8L. Josepn's Hospxtal and Methodist Hogpital in  Gt.  Josewh,
L Mismseurt haye  compingd. Thie new name For Methodist o Houpiftal 9
i, Heartland Hospital west. '

= Juith théimpriab of the two facilities an effort s going to Y
ﬂ'i' wade €6 ubtil¥ee the het lab fapitity &t Heartlerd Hospital Wests
L0 This . faexlity, will (prepare kit material and =hip it to the East

single. hot Jebifecility will substantially reduce thy coat betwhen
. . L EhE tuo hospitals.' A letter frow the £ sministprator at the East ang
iy '%st ?nc;litx-s ﬁgr!!ing Yo this Erocedurae v enclosed.
T -
h#? __The ;ntkivl ‘plan i is to have the Meartlars kospital West ‘suppy
dbdbtlanﬂ Huspital Hest Nuciear Medicive Depa tment with unit  doses
W Ame syringe ready to :ﬂJéct.‘ Ay RAt prd pared material licenssd
: und'r Broup 1T might be transferrec from the West facility tu  the
"East facxlity. ? In addition, long-lived materials such as , 'e-133.
‘Y,  Ba, {1y ebe. Bight be iransferred. The activity per syringe to
be transferred will depend on the rnormal prescribed dose at the East
facility. = There ,ﬁill be wo Broup VI transfers hotwesr these
hospita - A ) e L ‘

¥ _v_,a_ N

e

I The propadure for inxtiating a transfeér is for the Nuclear Medicine

?achhaloqist ‘at | the Heartland Hospital East Yo call the Heartland
ospitdl,  West Nuclear Medicine Depsriment sith the toses needed #4

th@b‘t‘ The techrnolbgist at the West facility will ther draw up

A the ﬁciws, assay them in the dose paliurator, . ard plave them iw
individual w1y dose shirlds sbtained from Syncor Internaticnal . in

, Harisas. Tity. The unit deses/shields will bde placed in a metal
P ammunt tion  Hax iwhieh hag Beer ‘labeled  that it 1s contdining
£ % radicactive matevials. Yhers will also be a label placed on the Pox
7 ipdicating  the waterial shipped anmd ‘the scrivit.es of Quech. " A
ob o ovadiation survey ‘will e performed at the surface of the costainer
b Y avd ek tﬁr.e feet, In additioh,  the outeide of the ameuwmition
j;'m rarrier null be wipe testeld and the wipe test counted on the  thin
' v qjmdbw'ﬁh p#@@n The ampunition carvier(se) will be placed 1in
4 the trunk of the transpont ing vehicle. The placement in fhe trusk
. 38 k0 prevent any unauthorized remeval from the vehicle. When the
{.%,ﬁ material is received at the Heartland Hospxtal East Nutlea~ Medicine
£ 'f nnpartmqnﬂ,.; the material will  be echeckad  for carrect rieeu
o8 e tﬁﬁupduﬂﬁlachvity b In addition, &,  radiation survey will be
L pqrfbﬁmtﬂ at the surface and @t three f.nt from the contairer, 2}
'Tq..ﬂipn tiptfﬁill e garformed on the final source covtainers. Gfter

o
A Pad*&tiﬁ peurvey will be performed orn the carries to insure that i
& s hot aniﬁa%-d.~ If the. nwdcﬁrd material was received ard thu
}“’?aditt;an{ulga trsts  do  flot treyeal  any contamination, the
: Wﬁ;nsgav%&ﬂq' vohiclq wtll nat be survayud. tf contam&ﬂmtiph ig

Tal Facility tnt.thee unit dogos or bulk dusel . The utilization gf a’

the uui& dbgo shieldes ere rempved from the amauni'iorn  barrier, a‘”>l
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o Thn%%ndixhﬁual will Be a certified Nugliear Medicine
POQAGiL HRIE uiﬁ} be Rinlher respons:bxlx+y ts travsport  the
ertal - From. the West facslity to tne. East faﬂﬁltty This
hd;vtdual will racaivc traiming dn ageoraance with 10 OFR 19. 18 and

F”* 'ﬂiéq:&himtiorr pvo-t.‘bdum to G f'olloimd in event of wxus.

"2; e trtntport ing vehicle,. Having a notice an the gash Loard
-] éi Q&o é¢r informing personrel” that radioactive ‘material s
Bﬁhta'nié in the trank. Tris notice will indicate who to call in

Sntutgl ocnduhés ta hu.fulxoweﬂ irelude having & dmrnﬂfamxnatxﬁn

_being ‘Vrungpovtdd Aunit doue, dzagnunt;c guartity,  otg.? The
decu&banfﬁattaa it will isacluds tlavesp bnptxes, radiation material

- &n .urvgy mcﬂ!w, ang ppp‘rwto« ! & , P e

hi of aﬂ ?F¢aﬁaﬁt, the Nuclear Hﬂdxexnu Tachﬂblqus‘ willk

wurvey neter to determine whether ort not Fhe
;vl mata#aal has spillesd or pe  lost, If it  has
etar $hat a spill has octurred, - the decontamination kit
ﬁiii be ‘uses o contain ard clear op the  wmaterial. = The  Muclgar

:

I8 4;-n¢urt;nnd ﬂcqﬁibol West tu: lnfowm him of the aceident,

‘iuwtﬁyei - nlhnniﬁyvaalzkion, plast ° hags, a low level thin end wtndou.

?il‘ ﬂsll emplay B shared Nuglear. ”Mnd{qﬁn;

the evert of an accident and ' give a’deseription of the material’

r

”E’: Hﬁﬁt&xn’ O Techwclopist will call the department ﬂupavvlqpr'hlf'




