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INFORMATION CEQUIRED JOR ITEMS 7 THROUGH 23 ' *
-

F:t items 7 through 23, check the appropriate boules) and s;bmit a detailed description of all the rr Juested information.'Begin
each item on a separate shett. Identify the item numbe and the date of the application in the lower ight cornet od each page. If
you indicate that an accendix to the medicar !!cens'ng guide will be followed, do not submit the page but specify r . reuion
numbee and date of the referenced guide: Regulatory Guice 10.8 7 R ev. Date: "

(NOTE: All appendices referenced on this page are based on Regulatory Guide 10.8,
Revision 1, and are attached to the application. Some appendices have been slightlym di4ed to raduaa tha ca m t ** c e" bue 5 ._
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PRIVACY ACT STATEMENT

Pursuant to 5 U S C 552aleH3), enacted into law by sect on 3 of the Prnacy Act of 19 74 (Pub ic Law 93 579), the f ollow;ng
statement is f orrushed to indvduats who supply inf ormation to the Nuclear Regulatory Comt i: mon on NRC Form 313Y.
This informat.on is mainta ned in a system of records drs.gnated as NRC 3 and descr.tmd at 40 Federal Reg < ster 45334
(October 1,19 75)

1. AUTHORITY Sect ons 81 and 161(td of the Atom e Energy Act of 1954, as amended (42 U S C 2111 and 2201(bi)

The informat on is esa usted by the NRC staf f pursuant to the criter a set foeth in 10 CF R2 PRINCIPAL PURPOSE (S) i

Parts 30 3G to determ.ne whether the appucat on meets the reawrements of the Atomic Energy Act of 1954,as amended,
and the Commmeoni regvutions, f or the muanct ut a rad osctae material license or amendment thereof.

3 ROUTINE USES i'he inf or mat.on tr a, t.c used la) to prs - ecerds to State heatth anartments for the>r informat;on
and use, and (b) to prov de interrnation to F ederal, State, and v;al hr a th of fic>a's arw1 other persons in the e ent of inci-r v

delt or exposure, f or the.r informat.on, inweit 941 on, and protect.on of the publ;c health and safety. The informaoon
may also t>e daciosed t ' appropriate F ederal. Stcte. ard local avnc>es in the event thav 'he information indicates a
v,0.ation or potential g o:ation of law and in the course of an administratae or lud c,at perscced ng In add.t.on t h's in-
formation enag be trangferred to an appropriate Federal, State, or local agency to the catent relevant and necessary for
a NRC de c+on or to an ,ppropriate F edeial aynes to the citent re;e. art and necessary for that agencv's dec's on amt
you A cery of the hcense issued will routinet, t3e pieced in the N RC's Pvt +c Docume nt Room.1717 H Street. N W ,
Wash.ngtem D C

4 WHETHER DISCLOSURE l$ MANDATORY OR VOLUNT ARY AND E F FECT ON INDIVIDU AL OF NOT PROVIDING
INFORMATION D scosure of the re<westeci nf ormat on is sotuatary. If the reasested inf or mat.on is not f ur nished.
however, the appbcat.on for raicact se material t cense. or amendment therest, a il not te processed.

5 SYSTEM MANAGER (S) AND ADDRESS D rector, Duca of F uel C5 cie and Wterial Safety, Off1ce of Nuc' car Wte-
tiat Saf ety and Saf ewaids U S Nucicar Rr;Watory C.w wen. V.nh ngton, O C 20555
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RADIATION SAFETY / MEDICAL ISOTOPES COMMITTEE

The membership of this committee will consist of at least three members and will
include:

1. the radiation safety officer;

2. the hospital administrator or other administrative official directly
responsible to the hospital administrator in the hospital's internal
chain of command;

3. a physician specialist * from sach department where radf oactive materials
are used; and

4 a representative of the hospital's nursing staff.

4

|

'

*Some departments, such as the nuclear pharmacy, may not be under the supervision
of a physician. In ..tese cases, the supervisory paramedical professional will be
a member of the committee.

The names and qualifications of the committee members will be documented in the
committee's records, will be updated as necessary, and will be available ~for
inspection by the NRC.

,

f
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Page 5
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APPENDlX 8

MEDICAL ISOTOPES COMMITTEE'

.

Respor.:.ibility keeping personnel) are properly instructed as required
by ll9.12 of 10 CFR Part 19.

"

The committee is responsible for ;
4 Review and approse all requests for use of radioactive

1. Ensuring that all i Jviduals who work with or in the material within the institution.
vicinity of radioactivi material have sufficient training-

and experience to enable them to perform their duties 5. Prescribe special conditions that will be required dur-
safely and in secordance with NRC regulations and ing a proposed use of radioactive material such as
the conditions of ite license, requirements for bioassays, physical examinations of

users, and special monitoring procedures.
2. Ensuring that all use of radioactive material is con-

ducted in a safe manner and in accordance with NRC 6. Review the entire radiation safety program at least
regulations and the conditions of the licersse. annually to determine that all activities are being con-

ducted safely and in accordance with NRC regulations
Duties and the conditions of the license. The review shall

include an examination of allrecords,reporis from the
The committee shall: radiation safety officer, results of NRC inspection,

written safety procedures, and the adequacy of the
1. Be (smiliar with all pertinent NRC regulations, the institution's management control system.

terms of the license, and information submitted in sup-
*

port of the request for thelicense anditsamendments. 7. Recommend remedial action to correct any deficiencies
identifled in the radiation safety program.

2. Review the training and experience of all individuals
who use radioactive material (including physicians, 8. Maintain writt;n records of all committee meetings,

( - mine that their qualifications are sufficient to enable
technologists, physicists, and pharmacists) and deter- actions, recommer.detions, and decisions.

them to perform their duties safely and in accordance 9. Ensure tha the byproduct materiallicenseisamended,
with NRC regulations and the conditionsof the ticense, when necessary, prior io any changes in facilities,

equipment. policies, procedures, and personnel, as
3. Establish a program to ensure that allindividuals whose specified in ne license.

duties may require them to work in the vic'nity of
radioactive material (e.g., nursing, security,and house- Meeting Frequency

.

The medicalisotopes committee shall meet as often as neces-
sary to conduct its busmess but not less than once in each*

A rui is espected in 19st that wnund shanne the name. compose.
toon, and runettons or this committee. calendar quarter.

.

.

1

\
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NAME OF AUTHORIZED USER * AUTHORIZATION
+

William V. Johnson, M.D. ALL

William Fortner, M.D. ALL

Irvin H. Sonne, M.D. Groups I, II and III

.

.

t

.t

0
' e

*1f you wish to add additional names to the list, follow the instructions in
Item A on page 4 of Regulatory Guide 10.8.

.

$
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APPENDIX C

INSTRUMENTATION i

.

1. Survey meters

'
a. Manufacturer's name:

Manufacturer's mWel number :
. - 00

. , ,

Number orinstruments available : I

0 0.5 .Minimum range mR/hr to m R/hr

5 50Maximum range: mR/hr to m R/hr

b. Manufacturer's name : Picker

Maiiufacturer's model number: CD400

Number of instruments available : 1

0. mR/hr to _0. 5 m R/hrMinimum range :

Maximum range: 5 mR/hr to 50 mR/hr
.

2. Dose calibrator

Capintec
Manufacturer's name :

Manufacturer's model number: CRC-6A

Number of instruments available . I

.

J. Instruments used for diagnostic procedures

Manufacturer's
Tyre of instrument Name Model No.

*

Camma Camera Picker 4C/15
Camma Camera Picker 4/12
Well Coun tat r Iso Data 20/20
Well Counter Picker Pace-1

4 Other (e g.. liquid scantillation counter. area monitor, velometer)

.

Item 9 .
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CAllBRATION OF SURVEY INSTRUMENTS h

Check appropriate items. '

X l. Survey instruments will be calibrated at least annually and fouowing repair.

Y 2. Calibration wUl be performed at two points ut. each scale used for radiation protection purposes, i.e., at least up,

to 1 II/hr.

The two points w0l be approximately 1/3 and 2/3 of full scale. A survey instrument may be considered properly,

calibrated when the instrument readings are within !10 percent of the calculated or known values for each poir.1
checked. Readings within 120 percent are considered acceptable if a calibration chart,' graph, or response factoe
is prepared, attached to the instrument, and used to interpret readings to within glo percent. Also, when higher
scales are not checked or calibrated, an appropriate precretionary note will be posted on the instrument.

3. Survey instruments wul be calibrated

. a. By the manufacturer

b. At the licensce's facuity

(1) Calibration source
Radionuclide
Manufacturer's name
Model no.

~Activity in millicunes
or

Exposure rate at a specified distance
Accuracy
Traceabuity to pnmary standard

(2) The calibration procedures in Section I of Appendix D wUl be used
or

(3) The step-by step procedures, including radiatien safety procedures. are attached.

X c. By a consultant or outside firm

A. Jacobson & Associates. Inc.(1) Name
902 Burning Springs Circle, Louisville, Ky. 40223(2) Location

4

(3) Procedures and sources

have been approved by NRC and are on file in License No.

X have been approved by an Agreement Stateia copy of the Agreement State license, the
procedures, and a desenption of the sources are attached, and the consultant's report will
contain the information on

the attached "Certificate of instrument Calibration."
the consultani's reporting form as attached,

are destibed in the attachment, and the consultant's report will contain the information on

the attached "Certificate of instrument Calibration."_

the consultant's ieporting form as attached.-

.

Item 10
Page 9
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CALIBRATION OF DOSE CALIERATOR

A. Sources Used for Lancanty Test .

(Check as appropnate)

X First elution from new Mo 99/Tc 99m generator

or
If generators are not in use, a source of Tc-99m with

* Other'(specify)_ activity equivalent to the maximum activity assayed to
clinical situations will be used.

B. Sources Used for Instrument Accuracy and Constancy Tests

'

Suggested
Radion0clide Activity ( mci) Aettvit y (mci) Accuracy

Co-57 35 One millicurie or more within i 5%
100 microcuries or more wi t hi n 54Ba 133 o.1 0.5

100 microcuries or more within 5%Cs 137 0.1 0.2

Ra 226 12 N/A N/A

N/A N/A N/A
__

C. X The proce'dures desenbed in Section 2 of Appendix D will be used for calibration of the dose calibrator

or

.. . Equivalent procedures are attached.

' Foe licensees whn are not authocised foe Mo-99/Tc 99m generatoes activity must be equivalent to the highest setmt) used.

Iten 10 Cont'd
Page 10
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APPENDIX D (Continued)
W

Section 2

METHODS FOR CALIBRATION OF DOSE cal.IWRATOR*

All radiopharmaceuticals must be assayed for activity to 3. Calculate net activ.ty of each source subtracting
an accuracy of 10 percent. The most common instrument for out background level.
accomplishing this is an ionization type dose calibrator. The
instrument must be checked for accurate operation at the time
of installation and periodically thereafter. 4. For each source, plot net activity versus the day

of the year on semilog graph paper.
A. Test for the following:

5. Los the background levels.
l. Instrument constancy (daily)

2. Instrument accuracy fat installation and annually 6. Indicate the predicted activity of each source
thereafter) based <>n decay calculations and the !$ percent

limits on the graph.
3. Instrument linearity (at installation and quarterly

thereafter)
7. Repeat the procedure used for the Cs 137 source

4 Geometncal variation (at it.atallation) for all the commonly used radionuclide settings.

B. Af ter repair or adjustment of the dose calibrator, repeat 8. Variations greater than !$ percent from the pre-
all the appropnate tests listed above (dependent upon dicted activity indicate the need for instrument
the nature of the repairs). repair or adjustment.

C. Test for instrument Constancy 9. Investigate higher than normal background levels
to determine their origin and to eliminate them

Instrument constancy means that there is reproduci- if possible by decontamination, relocation, etc.
bility, within a stated acceptable degree of precision,
in measuring a constant activity over time. Assay at
least one relatively long-lived teference source such as D. Inspect the instrument on a quarterly basis to ascertain
Cs 137. Co 57." or Ra-226" using a reproducible that the measurement chamber liner is in place and
geometry before each day's use of the instrument. that instrument 2ero ls properly set (see manufacturer's
Preferably, at least two reference sources (for example. Instructions).
3 5 mci of Co 57 and 100 200 uCi of Cs 137 or 12
mg Ra 226 (with appropriate decay corrections) will
be alternated each day of use to test the instrument's E. Test of Instrument Linearity
performance over a range of photon energies and
source activities. The linearity of a dose calibrator should be ascertained

over the entire range of activities employed. This test

1. Atsay each reference source using the appropnate willuse a vialof Tc 99m whose activityis equivalent to
instrument setting (6.e.. Cel37 setting for Cs 137). the maxim'um anticipated activ6ty to be assayed (e.g..

the first elution from a new generator).

2. Measure backgroundlevelat sameinstrument set.
ting. or check that automatic background sub- 1. Assay the Tc 99m viat in the dose calibrator, and
traction is operatirig properly when blanks arc subtract background level to obtain net activity

inserted in the calibrator. in millicuries.

* 2. Repeat step I at time intervals of 6. 24,30. and$ee ANSI N41.134e18."Cal hestion and Usase or Dnse Cakbeste,,
laaiasieoa chemten ror the Auav er Radeonectedes** J Amerec em 4|| hours af ter the initial assay.
hoitomei $tanderes tantitute, f ac 14 30 Decadway. New Tork. N,Y.
1001:1

3. Uung the 10 hour acttvity Ine asurement as a star:-,,

Ca st end es 226 are nat sobret to NRC licensics;ihe restweine inn point. calculate the predicted activities at O.
%' 'j, ",',* 'y ,,*g',Q ''* *"'" d '' d ' '" ** * ' "' " 9 " "' * ' " ' ' ''' 6, 24, and 48 hours using the following table'

Iten 10 Cont'd
Page I L
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Assay 77me* fhrf Correction Factor as in step I. (Follow good radiation safety prae-
tices to avoid contamination and to minimize

0 31.633 radiation exposure.)
6 15.853

24 1.995 3. Select one volume as a standard (such as the
30 1 volume of reference standard usedin performing
48 0.126 the test for instrument accuracy), and calculate

the ratio of measured activides for each volume
Eumple : If the net activity measured at 30 hours to the reference volume activity. This represents
was 15.625 MCI, the calculated activities for 6 and the volume correction factor (CF).
48 hours would be 15.625 mci x 15.853 = 247.7
mci and 15.625 mci x 0.126 = 1.97 mCl, respee. Ewmple: If activities of 2.04, 2.02, and 2.00 mci
tively, are measured for 4. 8. and 10 mi volumes and

4.- On semi 'Og corrdinate paper, plot the 10 ml is the reference volume selected.

measured net activity (for each time
2 00interval) versus the calculated activity 4 ml Volume rF = a = 0.98

(for the same tirie interval). 2.04

5. The activities plotted should be within 15 rerceni
of the calculated activity if the instrument is 4 Plot the correction factors against the volume on
linear and functioning properly. Errors greater linear graph paper. Use this graph to select the
than 15 percent indicate the need for repair or proper volume correction factors for routine
adjustment of the instrument. assay of that radionuclide.

6. If instrument linearity cannot be corrected,it will 5. The true activity of a sample is calculated as
be necessary in routine assays to use either(s)an follow s:
aliquot of the cluate that can be accurately mes-
sured or (b) the graph constructed in step 4 to True Activity = Measured Activity x
relate measured activities to calculated activities. Correction Factor

F. Test for Geometrical Variation where the correction factor used is for the same
volume and geometrical configuration as the

There rn ny be significan t geometrical variation in activi- sample measured.
ty measured as a function of sample volume or configu-
ration, depending on the volume and size of theioniza- 6. Similarly, the same activity of Co 57 in a syringe
tion chamber used in the dose calibrator. The extent may be compared with that of 10 mlin a 30 cc
of geometrical variation should be ascertained for vial, and a correction factor may be calculated.
commonly used radionuclides and appropriate correc-
tion factors computedif variations are significant,i.e., 7. It should be noted that differences of 200 percent
greater than t2 percent. (Even though correction fac- in dose calibrator readings between glass and
tots may be provided by the manufacturer, the accu- plastic syfinges have been observed for lower..

racy of these should be checked.)When available from energy radionuclides such as 1125, which should
the manufacturer, certified data on geometrical varia- be assayed in a dose calibrator only if the relia-
tions may be used in lieu of these measurements. bility of such an assay can be established. Glass

tubes and synnges may also vary enough in thick..

To measure variation with volume of liquid, a 30'ec ness to cause significant errors in assaying 1125.
vial containing 2 mci of Co 57 or other appropnate Hence, adequate correction factors must be
radionuclide m a volume of I ml wdl be used, established,

l. Assay vial at the appropnate instrument setting, An alternative to providing synnge calibration
and subtract background level to obtain net factors is to simply assa) the stock vial before
activity. and af ter filling the synnge. The activity m the

syringe is then the difference m the two readings
2. Increase the volume ofliquid in the vialin steps (with a volume correction if significantl.

to 2,4,8,10,20. and 25 mi by adding the appro-
Friate amount of water or saline. Atter each addi- G. Test for instrument Accuracy
lion, gently shake vial to mix contents and assay

Check the accuracy of the dose cahbrator for several
radionuclides, including Cs 137. Co 57. and Ba 133.

*
Assey times showid be measured in mense hoves and enereci.on using appropriate reference standards whose activities

Ie habiNe" f T * Io'2 h n'wIe ai wiaieQ
have been calibrated by 60mparisons with standard' ' ' ' ' '

ts he
ineu eeerecienn fusors, sia sources that have been assand by N8s and documented.

Item 10 Cont'd
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The activity levels of the reference sources used should 4 Repeat the above steps for other commonly used

approximate thoselevels normally encountered in clin- radionuclides for whWh adcquate teference stand- ,

ical use (e.g.. Co 57,3 5 millieuries) giving adequate ards are available.
attention to source . configuration. Identify in your
applicstion the three sources that you will use. State 5. Keep a log of these calibration checks.
nuclide, activity, and calibration accuracy. The lower-
encray reference standards (Tc 99m, Xe 133,11251 6. Calibration checks that do not agree within
must be in vials with the same thickness of glass asthe 1,5 percent indic' ate that the instrument should
actualsamples to be measured for best accuracy, be repatred or adjusted. If this is not possible, a

calibration factor should be calculated for use
during routine assays of radionuclides.

1. Assay the reference standard in the dose calibra-
tot at the appropnate setting, and subtract the 7. At the same time the instrument is beinginitially
background level to obtain the net activity, calibrated at thelicensee's facility with the refer-

ence standards, place a long lived source in the
calibrator, set the instrumen t, in turn, at the vari-

2. Repeat step I for a totalof 3 determinations, and ous radionuclide settings used (Ca 137.1131
average results. Tc 99m,1125. etc.), and record the readings.

These values may later be used to check instru.
ment calibration at each setting (after correcting

3 The average activitydetermined m step 2 shoulJ for decay of the long lived source) without re-
apret' with the certified activity of the reference quiring more reference standards. Keep a log of
source within 15 percent af ter decay corrections, these initial and subsequent readings.

.

.
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FACILITY DIAGRAM
(Prepare and Attach to' Application)

';abmit a detailed diagram of the facility, indicating the type, dimensions,
position, and thickness of shielding that will be' used for:

'

a. Use and storage of Tc ')9m generators.

b. Storage of radiopharmaceuticals (refrigerated and nonrefrigerated).

c. Storage of radioactive waste, including decay-in-storage prior to disposal
as nonradioactive waste. (This area should be large enough to handle an
accumulation nf used Tc-99m generators as well as other solid waste. If

this area is ' located outside your department, describe how tha material
well be secured. Confirm that this area will be surveyed at least weekly.)

d. Preparation and dispensing of Group III kit radiopharmaceuticals (e.g.,
lead glass L. block).

Identify adjacent areas across the walls from use and storage locations, and
show that adequate steps have been taken to ensure that radiation levels in
unrestricted areas do not exceed the limits specified in paragraph 20.105(b)
of 10 CFR Part 20.

. u -.

fl /") Scsta ' 8 * |'
01 : a-

,,

GJmma rg
C A .n r e,L 7w "

? ?
/*

s,, c. o.55 g
-

'

feller|ua,y.ar. b
-

- .w

We obtain all radiopharmaceuticals in unit doses from fluclear Pharmacy, Inc.,
Louisville, Ky. Used syringes are stored overnight behind lead brick shields
and picked up each morning by Nuclear Pharmacy when they make delivery. We
are not at present using our own Technitium generator or preparing our own
Tc-99m kits.

.
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PERSONNEL TRAINING PROGRAM-

I. Individuals who work in or frequent restricted areas will be instructed
.in the items specified in 10 CFR 19.12 at the time of initial employment-
and at least annually thereafter.

' *This instruction will include:
,

a. All terms of the license pertinent to radiation safety,

b. Areas where radioactive material is used or stored.

c. Pptential hazards associated with radioactive material,

d. Radiological safety procedures appropriate to their respective duties,

e. Pertinent NRC regulations,

f. Rules and regulations of the license.

g. Obligation to report unsafe conditions to the radiation safety officer.

h. Appropriate response to emergencies or unsafe conditioris.

i. Right to be informed of their radiation exposure and bioassay results.

J. Locations where the licensee has posted or made available notices, copies
of pertinent regulations, and copies of pertinent licenses and license

|
conditions (including app.ications and applicable correspondence), as
required by 10 CFR Part 19.

II. Individuals whose duties may require them to work in the vicinity of
. licensed material will be informed about radiation hazards and appropriate

. precautions at the time of initial employment and at least annually thereafter.I

This information will be provided initially at hospital employee orientation
,

sessions and annually thereafter at in-service meetings,
t

a
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APPENDIX E

PRO *EDURES FOR ORDERING AND ACCEPTING DEllVERY
OF RADIOACTIVE MATERIAL.

1. The Supervnory Nuclear Medicine Technologist wUl (I) A written request * will be obtained from the

placa. all orders for radioactive materials and will ensure physician who will perform the procedure.

that the requested materials and quanJties are auth-
orized by the license and that possession limits are not (2) Persons ordering the materials wUl refer-

ence the physician's written request whenrzcteded.
placing the order. The physician's request
will indicate isotope, compound, activity

2. A system for ordering and receiving radioactive mate- level. e tc.
rials will be established and maintained. The system
will consist minimally of the following. (3) The physician's wTitten request willbe ref.

erenced when receiving. opening.orstoring
the radioactive material,

s. Ordering of routinely used materials
c. It is essenItal that written records' be maintained

for all ordaring and receipt procedures.

(1) Written records that identify the isotope,
compound, activity levels, and supplier. 3. During normal working tours. camers will be instructed

etc., will be used. to deliver radioactive packages directly to the Nuclear
Medicine Department.

(2) The written records wdl be teferenecd when 4 During off duty hours. security personnel or other
opening or storing radioactive shipment. designated individuals will accept delivery of radioac-

tive packages in accordance with the procedures out-
lined in the sample memorandum below,

b. Ordering of specially used materials (e.g. thera- agegoage,ingedegegge|c, ism' ist;n,reagesi sg,

peutic uses) ,,,,,,4,no,,,,,,,4,3,,,,,,,,,,,

SAMPLE" MEMORANDUM

MEMORANDUM FOR: Security Personnel

FROM: Hospital Administrator
SUBJECT: RECEIPT OF PACKAGES CONTAINING RADIOACTIVE MATERIAL

Any packages containing radioactive material that arrive between 4:30 p.m. and 7 a.m.
or on Sundays shall be signed for by the Security Guard on duty and taken immediately
to the Nuclear Medicine Department. Unlock the door, place the package on top of the
counter immediately to the right of the door, and relock the door.
If the package is wet or appears to be damaged immediately contact the Radiation
Safety Officer. Ask the carrier to remain until it can be dtermined that neither he
nor the delivery vehicle is contaminated.

** RADIATION SAFETY OFFICER

**0FFICE PHONE

**HOME PHONE __

**0n the actual memo that is used, this information will be filled in and updated as
necessary.

Item 13
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APPENDlX F

PROCEDURES FOR SAFELY OPENING PACKAGES
CONTAINING RADIOACTIVE MATERIAL

1. Special requirements will be followed for packages con- (2) Open inner package and verify that con.

| taining quantities of radioactive material in excess of tents agree with those on packing slip.
| the Type A quantity limits as specified in paragraphs Compare requisition.* packing slip, and
| 2(1205(aXI) and (cXI) of 10CFR Part 20 (more than label on bottle.
I 20 Cl for Mo 99 and Tc 99m). They will be monitored
I for surface contamination and external radiation levels (3) Check integrity of final source container

within 3 hours after receipt if received during working (i.e., inspect for breakage of seals or vials,
| .

| hours or within 18 hours if received after working loss of liquid, arid discoloration of pack.
hours, in accordance with the requirements of para. aging material).
graphs 2tl20$(a) through (c). All shipments ofliquids
greater than exempt quantities will be tested for leak. (4) Check also that shipment does not exceed
age.The NRC Regional Office will be notified in accord- possession limits.
ance with the regulationsif removable contamination

3exceeds 0.01 pCi/100 cm or if external radiation
levels exceed "DomR/hr at the package surface or f. Wipe external Surface of final
10 mR/hr st 3 feet (or I m). Source Container Shield and re-

move wipe to low background
2. For all packages, the following additional procedures area. Check wipes with a thin-

for opening packages wiu be carned out; end-window G-M survey meter,
and take precaution against the

a. Put on gloves to prevent hand containinstion. Spread of Contamination as
" *

b. Visually inspect package for any sign of damage
(e g., wetness, crushed). If damage is noted, stop g. Monitor the packing material and packages for
procedure and notify Radiation Safety Officer. contamination before discarding.

c. Measure exposure rate at 3 feet (or I m) from (1) If contaminated, treat as radioactive waste,
package surface and record. If >10 mR/hr. stop
procedure and notify Radiation Safety Officer. (2) If not contaminated, obliterate radiation

labels before discarding in regular trash.
d. Measure surface exposure rate and record. If

>%0 mR/hr, stop procedure and notify Radiation
Safety Officer. 3. Maintain remrdsof the resultsof checkingeach pckage,

using "Radioactive Shiprnent Recein Record"(see next
e. Open the package with the following precau- page) or a form containing the same information.

tionary steps:

(1) Open the outer package (following rnanu.
,

facturer's directions, if supplied) and 'g, ,,, ,,,, ,,,,,,,,, ,,,,,,g,,,,,,,,,,,, ,,,,,3, ,,,, ,, ,,,,,

remove packing slip. weih pnysnian's *ntien teauesa.

I

1

.

Item 14
Page 17

- - - - - - - - - _ _ _ ------J



'

'
- .

p0
*

a -

. ..
r'

.

.

'
|

*APPENDIX G

GENERAL RULES FOR SAFE USE OF RADIOACTIVE MATERIAL

1. Wear laboratory coats or other protective clothing at ity vs. the order written by the physician who will
all times in areas where radioactive materials are used. pctform the procedure.

-2. Wear disposable gloves at all times while handling 7. Wear personnel monitoring devices (film hadge or TLD)

radioactive materials. at all times while in areas where radioactive materials
are used or stored. These devices should be worn at

1. Monitor hands and clothing for contamination after chest or waist level. Personnel monitoring devices when

each procedure or before leaving the area. not being worn to monitor occupational esposures
should be stored in a designated low background area.

4 Always use syringe shields for routine preparation of *

patient doses and administration to patients,exceptin 8. Wear TtD finger badges during clution of generator and
circumstances such as pediatric cases when their use preparation, assay, and injection of radiopharmaceuti-
would compromise the patient's well.being. In these cals.
exceptionil cases, use other protective methods such
:s remote delivery of the dose (e.g., through use of a 9. Dispose of radioactive weste only in specially designated
butter:1y valves. and properly shielded receptacles.

5. a. Do not eat, dnnk. smoke, or apply cosmetics in any 10. Never pipette by mouth,
area where radioactive material is stored of used.

II. Survey generator, kit preparation, and injection areas
b. Do not store food, drink, or personal effects with for contamination after each proesdure or at the end*

radioactive material. of the day. Decontaminate if necessary.

6. a. Assay each patient dose in the dose calibrator prior 12. Confine radioactive solutions in covered containers
to administration. Do not use any doses that differ plainly identified and labeled with name of compound,
from the presenbed dose by more than 10 percent. radionuclide, date, activity, and radiation level, if

applicable.

b. For therapeutic doses, also check the patient's name. 13. Always transport radioactive material in shielded
the radionuclide, the chemical form, and the activ. containers

.

f

p

b

I

|

4
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APPENDIX H -
w

EMERGENCY PROCEDURES

3. SHIELD THE SOURCE: If possible, the spill shouldMinor Spills
be shielded, but only ifit can be done without further

1. NOTIFY: Notify persons in the area that a spill has contamination or without significantly increasing

occu rred, your radiation exposure.

2. PR EVENT TH E SPREAD: Cover the spill with absorb- 4 CLOSF. THE ROOM: Leave the room and lock the

'ent paper. door (s) to prevent entry.

3. CLEAN UP: Uso disposable gloves and remote handling 5. CALL FOR HELP: Notify the Radiation Safety Offi-

tongs. Carefully fold the absorbent paper and pad. In- cer immediately.

sert into a plastic bag and dispose of in the radioactive
waste container. Alsoinsert into the plastic bas all other 6. PERSONNEL DECONTAMINATION: Contaminated
contaminated materials such as disposable gloves. clothing should he removed and stored for further cvalu-;

i ation by the Radiation Safety Officer. If the spillison

4 SURVEY: With a low-range, thin window G.M survey the skin, flush thoroughly and then wash with mihl

meter, check the area around the spill, hands and soap and lukewarm water,

clothing for contamination.
* RAD! ATION SAFETY OFFICER:

5. REPORT: Report incident to the Radiation Safety * OFFICE PHONE:
*llOME PilONE:Officer.

* ALTERNATE NAMES AND TELEPHONE M)MBERSMajor Spills
DESIGNATED BY RADI ATION SAFETY OFFICER;

1. CLEAR THE AREA: Notify all persons not involved
.

in the spill to vacate the room.

2. PREVENT Tile SPREAD: Cover the spill with absorb-
ent pads, but do not attempt to c!can it up. Confine
the movement of all personnel potentially contami-
nated to prevent the spread.

|

|

|

l

*0n the actual copy that is posted in the nuclear medicine department, this infomation
will be filled in and updated as necessary.

,

I

.

1
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' APPENDIX l

AREA SURVl!Y PROCEDURES
i

|

| l. All elution preparation and injection areas will be 5. A permanent record will be kept of all survey results,
surveyed dady with an appropriately low-range survey including negative results. The record wdl include:
meter and decontaminated if necessary.'

a. Location. date, and identification of equipment

2. Laboratory areas where only small quantities of radio- used, including the senal number and pertinent
I active material are used (less than 200 #Cl) will be counting efficiencies.

| surveyed monthly.

i b. Name of person conducting the survey.

3. Waste storage areas and allotherlaboratory areas will
be surveyed weekly. c. Drawing of area, surveyed, identifying relevant

.

features such as active storage areas. active wasic

4. The weekly and monthly surveys wdl consist of: areas. e tc.
|,

|
d. Measured exposure rates, keyed tolocation on the

a. A measurement of radiation levels with a survey drawing (point out rates that require corrective |

| meter sufficiently sensitive to detect 0.1 mR/hr. action). |

| h. A series of wipe tests to measure contamination e. Detected contamination levels keyed to loca-
i levels. The method for performing wipe tests will tions on drawing.

be sufficiently sensitive to detect 200 dpm per
100 cm for the contaminant involved. Wipes of f. Corrective action taken in the case of contamina-3

| elution and preparation areas or other 'high tion or excessive exposure rates, reduced con-

I background" areas w01 tw ternoved to a low back. tamination levels or exposure rates after correc-

i ground ares * for measurement. tive action, and any appropriate comments.

| .

dete$hIsle'n*iIEeUn a e't Ene*perYpe'eroEIts "er'.Yn) $ 6. Area wUl be cleaned if the contaminationleveleaceeds'

2
surver resvita mn he recorded. 200 dpm/100 cm ,

,

1

|

|
|

|

e

.
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APPENDIX *
#~

WASTE DISPOSAL

Note In view of the recent problems with shallow land burial sites used by commercial waste disposal
firms. NRC is encouraging its licensees to reduce the volume of wastes sent to these facilitics,
important steps in volume reduction are to segregate radioactive from nonradioactive waste. to
hold short lived radioactive waste for decay ist storage. and to release ccriain materials in the
sanitary sewer in accordance with $ 20.J03 of 10 CTR Part 20.

l. Liquid waste will be disposed of(check as appropriate) N/A Disposed of by commercial waste disposal serv.
ice (see also item 4 below).

Y . In the sanitary sewer system in accordance with
N/A other (specify):

.

5 20.303 of 10 CFR Part 20.
-Or-

N/A By commercial waste disposal service (see also
-

ltem 4 below).
* 3. Other solid waste will be (check as appropriatel

X Other (specify): See #3
X , lleld for decay * until radiation lesels, as mea.

sured in a low background area with a low level-

survey trwter and with all shiciding removed.have

2. Mo 99/Tc 99m generators will be(check as appropriatel reached background icvels. All radiation labels
wdl LN removed or obliterated. and the waste

X Rcturned to the manufacturet for disposal. will be disposed of in normal trash.

-Or-
X lteld for decay * until radiation leve'Is as mea. N/A Disposed of by commercial waste disposal serv-

sured in a low background area with a low level ice (see also item 4 below).

survey meter and with all shielding removed.have g
reached background levels. All radiation labels Other (specify):

will be removed or obliterated, and the generators
will be disposed of as normal trash.'' --

4 The commercial waste disposal service used will be

De siste that waste senesse stess were described in itern il and
that they are surveyed persodicallF (f tern (1). N/A

(Name) (City. Statel
These senerators may contain tong 4tved radioisotopic contami.

nanta. Thererore. the senerstar cosumns witl t4 segregated sa that
they enay be monitored sersteiely to ensure decay to hacsgrnwnd NRC/ Agreement Stste License No EA
levels pnot to dierasas.

.

e
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APPENOlX K

RADIATION SAFETY PROCEDURES FOR
THERAPEUTIC USE OF M ADIOPHARMACEUTICALS*

1. All patients treated with !.131 or Au 196 will be placed 8. Nondisposable iten;s used for these patients wul be held
in a pnvate room that has a toilet. The lasse surfaces in plastic bags in the patient's room and will be checked
in the room and todel areas that are more likely to be for contamination by the Radiation Safety Officer or
contaminated wW be covered with abeoebent pads or his designee. Items may be returned for normal use.
protective material as appropriate to the amounts of held for decay. or decontaminated, as appropnate.
contammation to be expected. Attention should be
gaven to objects likely to be touched by the patient. 9 If urine and vornitus from 1131 therapy patients are
eg.. telephones. borknobs. and other ite ms that would collected, they wdl be stored for decay in the radioac.
be diffkult to decontaminate. Plastic bags or wrappings tive waste storsge area. Such stored wastes wd! be re.
that are waterproof and easur disposable should be tained untd they have reached background levels, as
useJ on the smaller items. measured with a low level survey meter. They wdl then.

be released to the sanitary sewn system.
2. The putient's room wdi be properly posted or attended

in accordance with ||20,203 or 20. 04 of 10 CFR 10. Before a therapy patient's room is tessaisned to another
Part 20. patient, the room wul bs surveyed for contamination

and decontaminated lf necessary. and all radioactive
3. Surveys of the patient's room and surrounding areas waste and waste containers wdl be removed.

*di be conducted as soon as practicable after adminis-
tration of the treatment dose. Exposure rates will be 11. Nursing lastructions
measured at the patient's bedande and 3 fett(or I ml

,

from the patient after administration and at the entrance a. Nurses should spend only that amount of time
to the room. The Radiation Safety Officerorhisdesis. near the patietit required for ordinary nursing
nee wtil then determine how long a person may remain care. Special restrictions may be noted on the pre.
at these posations ar;d wdl post these times on the caution sheet on the patierit's chart. Nurses should
patient's chart and on his door. The results of dady read these restrictions before administering to
surveys wd! be used to recalculate permitted times, the patients. Call the Nuclear Medicine Depart.
which will be posted on the parant's chart and on his ment or the Radi.ation Safety Officer with any
door. questions about the care of these patients.

Nursing personnel who attend the patient wd!
4 The form. Nursing lastructions for Patients Treated wear personnel monitonns devices as advised by

w1th Phosphorun-32. Gold.198. or lodine.131 f or a the Radiation Safety Offke.
similar form contaJntag allthe requestedinformation),
will be completed immediately after admmistration of b. Visitors will be limited to thosa 18 ) ears of age or
the treatment Jose. A copy will be posted on the over unless other Iristructions are noted on the
patient's chart. precaution sheet on the patient's chart.

$. Radiation levels in unrestricted areas wdl be maintained c. Pattents must remain in bed wnde vtsstors are in
Ina tnan the limits specified in patsgraph 20.10H b) of the room stsivisitors should remain at least 3 feet
lo rFR Part 20. (or I mi from the patient.

4. AJIlinens will be surveyed for ctreamination refore bems d. Patients contsining rstioactive matenals are to be
removed from the patient's room and,if necessary, *dt confined to their rooms escept for special medi.
be held for decay. cat or nurstas parposes aproved by the Nuclear

Medleine Department.
T. Dist'osable platts, .;u ps, eating utensils, tissue, surgical

dressan6s. and other simtlar waste items will be plai;eJ e. No nurse, visitor, or attendant who is pregnant
m a specially Jesignated enntainer.The matenal will be should be aermttled in the room of a patient who
collected daily ey the Radiation Sately Officer or his h.as received a therareutic amount of taltoactmty
designet. ;Mened for contamanation anJ disposed of untd the patant no longel presents a raolation
as normai er radioactive waste, as appropnate, haaard. Female visitors shoulJ be sited whether

they are pregnant.

(- ^"'adia' F"5oa"I '8ould ""' *" " A*'
*

,o.n..... u - w .,,.... .. n.. ,e. m m t.
poishle plaitte glo es when hanatine unnais,

.
...-.r~.*,,.4 .. . . x.
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bedpans, emesis basms, or other con tainers harms (3) Disposable plates, cups, and eatmg utensds
any rnstenalobtamed from t!w body of the tuttent. wdl be used by patients who are treated
Wash gloves before removing and then wash with I.131.
hands. The gloves should be left in the patient's '

room in the designated waste container. These (4) Vomiting within 24 hours after oral admin-
gloves need not be sterile or surgical in type, istra tion. urmary incon tinence. or e ncessive

smeatmg within the first 44 hours may result
3 Disposab!e items should be used in the care of in contamination of linen and floor. In any

these patients, whenever possible. These items situation where the patient's room may be
,

should be placed in the designated waste contaan. contaminated or if radioactive utme and/or
er. Contact the Radiation Safety Officer or hts feces is spilled durms collection. call the t

designes for proper disposal of the contents of Radiation Safety Officer or his designee.
1

the designated waste contamer. Ext. . Meanwhue. handle all con. |taminated matenal with dispuable gloves
h. Au clothes and bed linens used by the patient and avoid spreading contamination.

should be placed in the laurmity baspovidal and
should be left in the patient's room to be checked ($) Keep all contaminated wastes and vomitus
by the ludiation Safety Officer or his designee. m plastic bass m the patient's room for

disposal by the Radiation Safety Officer or
1. All nondisposable items should be placed in a his designee. Feces need not be routinely ,

plastic bas and should be left in the patient's saved unjess ordered on the chart. The same '

* room to be checked b) the Radianon Safety codet should be used by the patient at all
Officer or his designee. times and it should be well flushed 13 times). p

The Radiation Safety Officer wdl establish
J. Surgical dressess should be changed only as procedures for disposal of wastes tsee

directed by the #tysician. Au 198 leakes from a item 12 below). ,

pJncture mound may stain the dressings dark red
or parple. Such dressmes should not be discarded I. If a nurse, attendant. or anyone else knows or

,
but should be collected in plastic bass and turned suspects that has or her skta or clothing. including

[over to the Radiation Safety Officer or his desig- shoes, is contaminated, Gotify the Radiation L

nee. Handle these dressmgs only with tongs or Safety Officer or his designee immediately. This
tweeters. Wear disposable gjoves. person should remain in an arts adjacent to the

patient's room and should not walk about the
k. l'or I 131 panents; hospital If the hands become contaminated.= ash ,

them immediately with soap and water.
W patients should te encouraged to flusn

,

the toilet several tires af ter erh use. m. If a therspy patient should need emergency sur. I

If tre patient is tedttoden, a separate gery or should die, notify the Radiation Safety .

urinal or ted pan should te provided. Officer of the Nuclear Medicine Department '

We urinal or ted pon should te flushed immediately,several tt:nes with tot coapy water af ter
;

*
n. When the patient is discharged. call the Radiation

Safety Offker or his des 4 nee or the Nuclear Medi-
t

cine Department ed request that the room te sur. !

veyed for ccetarnmation tefore temsking the form
.

(2) If the nurse helps to collect the escreta. 12. Waste Disposal I
disposeble gioves should be wom. After* [
ward, hands should be washed with the Wten contaminatal westes are transported to the Waste
gloves on and again after the gloves are re. Storase/ Disposal area, precautions will be taken in i

moved. The gloves should be placed in the minimite esternal irradiation of personnel. Stored
designated waste container for disposalby . wastes wiu be shielded to maintain esposure to per. !
the Rai!arion Safe ty Offiset or his designee. sonne!In restncteJ and unrestricted areas ALARA. ;

i
l
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Date
.

NURSING INSTRUCTIONS FOR PATIENTS TREATED WITH
PHOSPHORUS 32. GOLD 198. OR LODINE 131

Patwnt's Name:

Room No.: Physician's Name _

Radioisotope Adnunistered:

Date and Time of Administration:

Dose Received: Method of Admtatstration:

Espoente Rates la in R/hr

Date 3 feet from bed 10 feet from bed

-
.

(Comply with all checked items)

1. Visiting time permittedt

2. Visitors must remam from patient.

J. P:tient may not leave room.

4 Visitors under 18 are not permitted.

$. Pregnant viutors are not permitted.

6. Film or TLD badses rsust be worn.

7 Pocket chainbers will be wom for supplementary personnel monitorms of individual tasks.

8. Tag the followmg objects s.ed fi!! out the tas:

door chart

bed wnst

9 Disposable sjoves must be wom while attending patient.

10. Patient must uw disposable utensds.

| 11. Allitems must remam m room untd approved for temoval by the Radiation safety Officer or has Jerignee.

12. $mokms is not permitted.

| .l3. Room is not to be releawd to Admitting Offwe untti approved by the Radiation $sfety Officer or his Jensnee.

14 Other matructions.

In case of an emergency contacit

R$0
|

| Name On JutyiOff. duty Telephone Numeers
'

.
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RADIATION SAFETY PROCEDURES FOR IODINE 131 THERAPY p.

Volatile iodine is released from therapeutic liquid iodine 131 solu-
tions. Opening and preparing these solutions for patient administration
can cause an airborn radioactivity hazard. The following procedures
will be observed in order to prevent contamination and thyroid uptake in
individuals who prepare and administer therapeutic quantities of iodine

4131:

A. Therapeutic doses of iodine 131 will be received, possessed and used
only in capsule form, or

B. If therapeutic doses of iodine 131 are ordered for use in liquid
form, personnel will be instructed as follows:

(1) Conduct procedures that involve opening and preparing
therapeutic liquid iodine 131 solutions in a fume hood with
adequate airflow.

(2) Wear waterproof disposable gloves when opening and preparing
iodine 131 solutions.

(3) Have your thyroid checked for the presence of iodine 131
approxinately 24 hours after opening or prepating therapeutic
liquid iodine 131 solutions. Use the thyroid optake equip-
ment for this check. Report any counts abnve b ckground
level to the radiation safety officer immediate1,'.

.
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TO: Users of Qualified Radiation Experts' Lists,

(Indiana County llealth Of ficers and llospitals)

FRCM: llal S. Stocks, Secretary gggg
Radiation Control Advisory Commission

SUBJECT: Qualified Radiation Experts' Lista

Enclosed are the latest lists of Qualified Radiation Experts.
.

The inclusion of a name on the list neans that the person
possesses at least the minimum qualifications to evaluate radiation
shielding and/or to perform the radiation physicist's services required
in conucction with a radiation therapy department.

|

There exists a vast dif ference in the qualifications of,the
! personnel on the lintr.. Some are authorities and some possesu close to

the mininum qualifications. The Indiana State Board of llealth t.akes no
varranties of any kind of the services provided by those on the lists.

} If there are any questions rer,ardinr, these lists, please
I contact this office at 317/633-0150.
|
I

Enclosures

. . .
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6
Radiation Therapy Calibration

Ronald E. Berg, Ph.D. Lawrence M. Klonowski g

Radiation Therapy Radiation Therapy Center
Methodist llospital of Indiana, Inc. St. Catherine's llospital of East Chicago
1604 North Capitol Avenue 4321 Fir Street
Indianapolis, IN 46202 Cast Chicago, IN 46312

| 0. Richard C;:erwonka Walter J. Kopecky, Ph.D.
'

3101 Brownsboro Road Department of Radiation Oncology
Louisville, KY 40203 St. Mary's Medical Center

3700 Washington Avenue
James E. Durlacher Evansville, IN 47750
St. Vincent llospital, Inc.
2001 West 86th Street Arvind Kunar
Indianapolio, IN 46260 Radiation Physicist

Department of Radiology
Theodore Fields Ball Memorial llospital

1141 llohlfel1er Road 2401 University Avenue
3

Glencoe, IL 60022 Muncie, IN 47303

Robert E. George, Ph.D. Nicholas Lombares
Department of Radiation Oncology Certified Radiological Physicist
Indiana University School of Medicine Dic1 man Consultants, Inc.

1100 West Michigan Street P.O. Box 525
Indianapolis, IN 46202 Palos lleights, IL 60463

Charles R. Griffith Patrick F. Miller
*

1221 Nercules Radiation Oncology Center
Naperville, IL 60540 Memorial llospital of South Bend

y 615 North Michigan Strcot

( Ahren Jacobson South Bend, IN 46601
University of Louisville Radiation Centet

'
500 South Floyd Street j C. S. Narayanan
Louisville, KY 40202 - Lutheran llospital of Fort Waync

3024 Fairfield Avenue ,

Dennis A. Justice, Ph.D. Fort Waync. IN 46807
Menorial Hospital .

615 North Michigan Street Thomas Padanilam .

South Bond, IN 46601 Radiation Oncology Center-

Parkview Memorial llospital
John S. Kent 2200 Randalia Drive
Radiation Therapy Department Fort Wayne, IN 46805
Methodist Nospital of Indiana. Inc.
1604 North Capitol Avenue K. Sripathy Rao
Indianapolia, IN 46202 Broadway Methodist llospital

8701 Broadway
James C. Koretakes. Ph.D. Morrillville, IN 46410
E555 Medical Sciencen Building
University of Cincinnati Wendel Dean Renner
Cincinnati, 011 45267 Conmunity llospital of Indianapolis, Inc..

1500 North Ritter Avenue
"

Indianapolis, IN 46219

0 .
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'. AHREN JACOBSON, M.S.'
.,

* Certified Radsulogical Physicist (ABR)
Certified Health Physicist (ABilP)

(-} Kentucky License #IND 175-02 Tei. No, s

; 902 Suming Springs Circle WORK: 502-588-5231
Louisville, KY 40223 HOME: 502 245-3474

RADIONUCLIDE STANDARD CHECK

OF

DOSE CALIBRATOR
for

NAME FLOYD COUNTY MEMORIAL HOSPITAL DATESeptember 8, 1981

ADDRESS 1850 State Street, New Albany, IN 47150

INSTRUMENT SERIAL
DESCRIPTION: MAKE Capintec MODEL_ CRC-6A NUMBER

--

RADI "
DOSE CAllBRATORANDAR

DATA DATA CORRECTION
FACTOR

PRESENT #"10ENTIFICAllON SETTING READINGS I 8 U* 8VALUE
_

57 IES-206
$60479A-13 0 - 2 nci

4.9 nci Co-57 Co-57
0.525, 0.524, 0.525 0.525 0.93*

5.1 nci Tc-99 112

Co-57 PES-206 0 - 20 nci
#2061180D-20

5.7 nCi Co-57 Co-57 .

. 6, 2.86 2.86 0.95. ,5.9 nci Tc-99. 112
__

CONCLUSION
.

Ti!IS DOSE CALIBRATOR WAS FOUND TO AGREE WITilIN 10% OF T!IE ADOVE LISTED
Co-57 RADIOACTIVITY STANDARDS.

L .

Chk
SIGNED . DATyoptember 8,1981

jr

_ >


