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NRC FORM 313M u.S. NUCLEAR REGULATORY COMMISSION Approved by OMB
19-8 " APPLICATION FOR MATERIALS LICENSE - MEDICAL [[,$.'30 83

10 CFR 35

INSTR UCT|ONS - Comotete Items I wrougn 26 i! this a m anotsat motocatoon or an motocatoon for renewal of a tocense use svooiementalsneers
enere necessary Irem 26 must be completed on att sootocaroons and signed Retaan one copy submit origonat and one coov of entire
moientoon to : Dorector. Offoce of Nuclear Matenats Safety and Safeguards. VS. Nuclear Regulatory Commossoon. Washington. O C.
20555. voon noorovst of thos motocatoon. me apolocant n.to receove a Matenats Locense. An NRC Marenats Locense os ossued on accord-
ance wrtn the general renuorements contamed on Title 10. Code of Federal Regulatoons. Part 30. and tne Locenser os subrect to Totte 10.
Code of Federat Regulations. Parts 19. 20 and 35 and @e license fee orovoston af Totte 10. Code of Federal Regulations. Part 170 The
tocense fee category should be stated m trem 26 and the aooroonate fer enclosed.

1.a. NAME AND MAILING ADDRESS OF APPLICANT (insatupon, 1.tz. STREET ADDRESS (ES) AT WHICH R ADIOACTIVE MATERIAL
firm, clinic, physician,etc) INCLUDE ZIP CODE WILL BE USED (If different from 1.4) INCLUDE ZIP CODE

Broad Street Hospital
739 South Broad Street
Philadelphia, PA 19147

TE LEPHONE NO.: ARE A COOEl )

2. PERSON TO CONTACT REGARDING THIS APPLICATION 3. THIS IS AN APPLICATION FOR:

TE LEPHONE NC.; ARE A CODE ( ) Renewal of License No. 37-15029-01

4. INDIVIDU AL USERS /Name individuals who writ use or directiv 5.RADI ATION SAFETY OFFICER (RSO) IName of person designatra
supervose use of radooactive matenat. Complete Supptements A and 8 as radiation safety offocer 11orner tnan ondovedualuser complete resu.

for each indivodual.)
_

me of tronong and enornence as on Sucotement A )

Emanuel Kinstlick, M.D.See Item 8 on page 7 (To designate'a new RSO, . follow the instructions
in Item 8.b. on page 5 of Regulatory Guide 10.8.)

6.a. RADIOACTIVE MATERIAL FOR MEDICAL USE
MAXIMUM MARK MAXIMUM

'
ADDITIONAL ITEMS: DES ED L MITR ADIOACTIVE MATERI AL 0 RED TS

LISTED IN: ~x" (in molticuriesl "X" (In motticurres}

IODINE.131 AS IODIDE FOR TREATMENT
N/Ato CFR 31.11 FOR IN VITRO STUDIES X 3 OF HYPERTHYROIDISM

10 CFR 35.100, SCHEDULE A, GROUP i 'd AS NEEDED PHOSPHORUS.32 AS SOLUBLE PHOSPH ATE
FOR TREATMENT OF POLYCYTHEMI A N/AVER A.LEUKEMI A AND 80NE METASTASES

10 CFR 35.100, SCHEDULE A, GROUP || X AS NEEDED
PHOSPHORUS.32 AS COLLOIDAL CHROMIC
PHOSPHATE FOR INTRACAVITARY TREAT. N/A

10 CFR 35.100, SCHEDULE A, GROUP lli X 2QQQ MENT OF MALICN ANT EFFUSIONS.

GOLD.198 AS COLLOID FOR INTRA.

N/A10 CF R 35.100. SCHEDULE A, GROUP iv N/A AS NEEDED EFF S ONS.

IODINE.131 AS IODIDE FOR TRE ATMENT N/A,

10 CFR 35.100. SCHEDULE A, GROUP V N/A AS NEEDED OF THYROf D CARCINOMA

XENON.133 AS GAS OR GA$ lN SALINE FOR
N/ABLOOD FLOW STUDIES AND PULMONARY10 CFR 35.100. SCHEDULE A. GROUP VI yp FUNCTION STUDIES

6.b, R ADIOACTIVE MATERI AL FOR USES NOT LISTED IN ITEM G.a. Isewed sourcos uo to 3mCiused for
cat.brotron and reference standards are author 2ed under Seccon 35.14td).10 CFR Part 3S , and NEED NO r BE LISTEOJ

CHEMICAL M AXIMUM NUMBE R
ELEMENT AND MASS NUMBER pgyS,NC L FORM OFE M

' d''
!

pplica nt. . . .f .fe. . . . . . . . . . . .
A

B510310505 850930
'

heck No.sd .2g,e dus CREG 1 LIC30 PDR
j.}.'.....g.g 3 gg.37-15029-01

d
Trpeof Fee.JAd1,p$WPG."0FF C L ECORD COPY" mtar_:4

NRC FORM 313M
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24. PERSONNEL MONITORING DEVICES

SUPPLIE R EXCHANGE FREQUENCY
ICheck accroonate bosi

X R. S. Landauer, Jr. & Co. Monthly" ' "

a.WHOLE Acct. #38130
II'OBODY

OTHE R ISoecofri

FILM

b. FINGER )( TLD R. S. Landauer, Jr. & Co. Mnn i-h 1 u

Acct. #38130
~

OTHE R tSo,c,r iv

FILM

e, WRIST TLo

OTHER (Specotyl

d. OTHER (Specityl ALARA PROGRAM

This institution is committed to the ALARA program set forth in Appendix 0, attached to
this appif cation beginning on page 23

25. FOR PRIVATE PRACTICE APPLICANTS ONLY
HOSPITAL AGREEING TO ACCEPT P ATIENTS CONT AINING RADIOACTIVE M ATE RI ALa

t1 ATTACH A COPY OF THE AGREEMENT LETTERN AME OF HOSPITAL
SIGNED BY THE HOSPITAL ADMINISTRATOR.

c. WHEN REQUESTING THER APY PROCEDURES,' ^ "

ATTACH A COPY OF R ADI ATION SAFETY PRECAU.
ZIP CODE TIONS TO BE TAKEN AND LIST AV AILABLE-

{ STATE R ADIATION DETECTION INSTRUMENTS.
CI T Y

26. CERTIFICATE
IThis item mus t be completed by apolican t)

The applicant and any official esecuting this certificate on behalf of the applicant named in item la certify that this application is prepared in
conformity n th T tle 10, Code of Federal Regulations. Parts 30 and 35, and that allinformation contained herein, including any supplements
attacned hereto,is true and correct to the best of our knowiedge and beleef.

ti APPLICANT OR CERTIFYING OFFICI AL (Segnaturel

a LICENSE FEE REQUIREO
ISee Sectaan !?O 31. to CFR 110) g sy N AMt IType of Printl

'

sti LICENSE FEE CATEGORY 73

'

150.00121 LICENSE FEE ENCLOSED. $

NRC FORM 313M (9 81) Page 3
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PRIVACY ACT STATEMENT

Pursuant to 5 U.S.C. 55?a(e)(31. enacted into law by section 3 of the Privacy Act of 1974 (Public Law 93 579), the folfowing
statement is furnished to individhls who supply infctmation to the Nuclear Regulatory Commission on NRC Form 313M.
This information is maintained in a system of records designated as NRC-3 and described at 40 Federal Register 45334
(October 1,1975).

I
1

1. AUTHORITY Sections 81 and 161(b) et the Atomic Energy Act of 1954. as amended (42 U.S.C. 2111 and 2201(b)).
~

\
2. PRINCIPAL PURPOSE (S)- The information is evaluated by the NRC staff pursuant to the criteria set forth in 10 CFR

Parts 30 36 to determine whether the application meets the requirements of the Atomic Energy Actof 1954,as amended,
and the Commission's regulations, for the issuance of a radioactive materiallicense or amendment thereof.

3. ROUTINE USES , The informaoon may be used: (a) to provide records to State health departments for their information
and use; and (b) to provide information to Federal State, and local health officials and other persons in the eyent of inci-
dent or exposure, for their information, investigation, and protection of the public health and safety. The information,

f may also be disclosed to appropriate federal, State, and local agencies in the event that the information indicates a
violation or potential violation of law and in the course of an administrative or ludicial proceeding. In addition, this in-
formation may be transferred to an appropriate Feoeral. State, or local agency to the extent relevant and necessary for
a NRC decision or to an appropriate Federal agency to the extent relevant and ni cessary for that agency's decision about
you. A copy of the hcense issued will routinely be placed in the NRC's Put>ltc Doct,rnent Room.1717 H Street, N.W.,
Washington, D.C.

4. WHETHER DISCLOSURE IS MANDATORY OR VOLUNTARY AND EFCECT ON INDIVIDUAL OF NOT PROVIDING
INFORMATION Disclosure of the requested information is voluntary. lf :he ;equested information is not furnished,
however, the application for radioactive material license, or amendment thereof, esill not be processed.

i
5. SYSTEM MANAGER (S) AND ADDRESS ,Duector, Division of Ft el Cycle and Material Safety. Office of Nuclear Mate-

rial Safety and Safeguards, U.S. Nuclear Reguttery Commission, Wa3 ington, D.C. 20555.

>
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APPENDIX E
.

PROCEDURES FOR ORDERING AND ACCEPTING DELIVERY j
iOF RADIOACTIVE MATERIAL

1. The Supervisory Nuclear Medicine Technologist will (I) A written request * will be obtained from the
place all orders for radioactive materials and will ensure physician who will perform the procedure.
that the requested materials and quantities are auth-
orized by the license and that possession limitsare not (2) Persons ordering the materials will refer-
exceeded. ence the physician's written request when

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

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

crenced when receiving, opening,orstoring
the radioactive material.

a. Ordering of rc,utinely used materials
c. It is essential that written records" tu maintained

for all ordering and receipt procedures.
(1) Written records that identify the isotope.

compound, activity levels, and supplier, 3. During normal working hours carriers will be instructed
etc., will be used. to deliver radioactive packages directly to the Nuclear

Medicine Department.

(2) The written records will be referenM when 4. During off-duty hours, security pe sonnel 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- In the ceae of special orders, the physician's written requeen and
appropriate shippins/ receipt records will be referenced and the done

peutic uses) assayed prior to sts administration.

S tMPLE" MEMOR ANDUM

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 merno that is used, this information will be filled in and updated as
necessary. g g , ,j

ul3U
Item 13
Page 16
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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 raterial is used or stored.

c. Potential 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 ta report unsafe conditions to the radiation safety officer,

h. Appropriate response to emergencies or unsafe conditions.

1. 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 applications 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.
This information will be provided initially at hospital employee orientation
sessions and annually thereafter at in-service meetings,

s

Item 12
Page 15
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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 each department where radioactive materials
are used; and

4 a representative of the hospital's nursing staff.

.

t

t

I

~

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

The names and qualifications cf 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.

Item 7

"OTCM RECORD COPY"MUH""'" '.
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APPENDIX BgN ,

t
MEDICAL ISOTOPES COMMITTEE *

Responsibility keeping personnel) are properly instructed as required
by @ 19.12 of 10 CFR Part 19.

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

1. Ensuring that all individuals who work with orin the material within the institution.
vicinity of radioactive material have sufficient training'

and experience to enable them to perform t'eir duties 5. Prescribe special conditions that will be required dur-
safely ated in accordance with NRC regula, ons and ing a proposed use of radioactive material such as
the conditions of the 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 license. 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, reports from the
The committee shall: radiation safety officer, results of NRC inspection,

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

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

pcrt of the request for thelicense anditsamendments. 7. Recommend remedial action to corr:ct any deficiencies
identified in the radiation safety program.

2. Review the training and experience of allindividuals
. who use' radioactive material (including physicians, 8. Maintain written records of all committee meetings,-

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

them to perform their duties safely and in accordance 9 Erwre that the byproduct materiallicense is amended,
with NRC regulations and the conditions of thelicense. when necessary, prior to any changes in facilities,

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

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

The medical isotopes committee shall meet as often as neces-
sary to Conduct its business but not less than once in each*

A rule is espected in 1981 that would change the nome.composi-
tion,and functions of this committee. calendar quarter.

t

%

.

s

Item 7 Cont'd
1 :- Page 6'
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[ NAME OF AUTHORIZED USER * AUTHORIZATION l

i,

) *

I Emanuel Kinstlick, M.D. All
*

:
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| *If you wish to add additional names to the list,-follow the instructions in
Item 8 on page 4 of Regulatory Guide 10.8. ;

i

| f
,

,

!.. .

t

Item 8 i

IPage 7



-
__

Q {V
g_q . -

*
-

.

.

l

I

!

APPENDlX C
'

.

INSTRUMENTATION

I. Survey meters

a. Manufacturer's name: Eon Corp.

Manufacturer's model number: PSM - 700

Number orinstruments available: One

Minimum range: .025 mR/hr to .5 mR/hr
'

Maximum range: 1.0 mR/hr to 50 mR/hr

b. Manufacturer's name :

Manufacturer's model number:

Number of instruments available :

Minimum range : mR/hr to mR/hr

Maximum range: mR/hr to mR/hr

2. Dose calibrator

Picker Corportation
Manufacturer's name :

632-507Manufacturer's model number :

Number of instruments available . One

3. Instruments used for diagnostic procedures

Manufacturer's
Type of Instrument Name Model No.

Gamma Camera r.lcient CE-1

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

None
.

DIAi ne= 9
Page 8
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CALIBRATION OF SURVEY INSTRUMENTS

Check appropriate items.

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

X 2. Calibration will be performed at two points on each scale used for radiation protection purposes, i.e., at least up,

to i R/hr.

The two points will 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 point
checked. Readings within 120 percent are considered acceptable if a calibration chart, graph, or response factor
is prepared, attached to the instrument, and used to interpret readings to within t 10 pgreent. Also, when higher
scales are not checked or calibrated, an appropriate precautionary note will be posted on the instrument.

3. Survey instruments will be calibrated

a. By the manufacturer

b. At the licensee's facuity

(I) Calibration source
Radionuclide

_ Manufacturer's name
Model no.
Activity in millicunes

or
Exposure rate at a specified distance
Accuracy
Traceability to primary standard

.

(2) The calibration proceduresin Section I of Appendix D will be used
or

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

X c. By a consultant or outside firm

(1) Name Radineinn Ma n n nnm n n +- rnvpnvn +- 4 nn

(2) Location University City Science Center, 3508 Market St.
Phila., Pa. 19104

(3) Procedures and sources

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

have been approved by an Agreement State,a 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."
i the consultant's reportmg form as attached.

X are described m the attachment, and the consultant's report willcontain the information on

.

X the attached " Certificate of Instrument Calibration."'

the consultant's reporting form as attached.

ML18
Item 10
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CALIBRATION OF DOSE CALIBRATOR

A. Sources Used for Lineanty Test

(Check as appropriate)

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

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

X Other*(specify) activity equivalent to the maximum activity assayed to
,

clinical situations will be used. ;

I
B. Sources Used for instrument Accuracy and Constancy Tests

'

Suggested
IRadionuclide Activity (mci) Activity (mci) Accuracy

.

Co-57 35 One millicurie or more within 5% !

1 microcuries or more within 5 ",
Ba-133 0.1-0.5

0 microcuHes or more wiWn i HCs-137 0.1-0.2

Ra-226 I-2 N/A N/A

N/A N/A N/A l

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

._.. Equivalent procedures are attached.

'For licensees who are not authonzed for Mo-99/Tc-99m generators. activity must be equivalent to the highest activity used.

DrJM
Item 10 Cont'd
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APPENDIX D (Continued)

.

Section 2

'

METHODS FOR CALIBRATION OF DOSE CALIBRATOR *

All radiopharmaceuticals must he assayed for activity to 3. Calculate net activity of each source subtracting
an accuracy of 10 percent. The most common instrument for out background level.
accomplishing thisis 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. Log the background levels.

I. Instrument constancy (daily)

2. Instrument accuracy (at installation and annually 6. Indicate the predicted activity of each source
thereafter) based on decay calculations and the 15 percent

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

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

4 Geometrical variation (at installation) for all the commonly used radionuclide settings.

B. After repair or adjustment of the dose calibrator, repeat 8. Variations greater than 15 percent from the pre-
all the appropriate tests listed above (dependent upon dicted activity indicate the need for instrument
the r.ature 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 reference 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 zero is properly set (see manufacturer's
Preferably, at least two reference sources (for example, instructions).
3-5 mci of Co-57 and 100-200 pCi of Cs-137 or 1-2 -

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. Assay each reference source using the appropriate willuse a vialof Tc-99m whose activity is equivalent to

instrument s:tting (i.e., Cs-137 setting for Cs-137). the maximum anticipated activity to be assayed (e.g.,
the first elution from a new generator).

2. Measure background level at same instrument set-
ting, or check that automatic background sub- 1. Assay the Tc-99m vial in the dose calibrator. and
traction is operating properly when blaris arc subtract background level to obtain net activity
inserted in the calibrator. in millicuries.

'See ANSI N42.831978.** Calibration and Usage or Dose Calibrator 2. Repeat step I at time intervals of 6,24,30, and
tonization Chambers ror the Assay or Radionuclides".(American 48 hours after the mitial assay.
Nacional Standards Institute,Inc.,1430 Droadway, New York, N.Y.
100l8).

3. Using the 30 hour activity measurement as a start-
, ,,

Co-s7 and Ra 226 are not subject to NRC licensing; the respective ing point, calculate the predicted activities at 0,
S ene sh Id be consulted to determine its requirements for 6, 24, and 48 hours using the following tabic:

)
/ Item 10 Cont'd

Page 11
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Assay Time'(hr) Yorrection Fector as in stepT,(Follow good radiation safety prac-
tices to avoid contamination and to minimize *

O 31.633 radiation exposure.)
. 6 15.853

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

the ratio of measured activities for each volume
Emmple : If the net activitymeasured 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 mGi, respec- & ample: 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-log coordinate paper, plot
the net measured activity and the 2

calculated activity versus time. 4 ml V lume CF = g.00= 0.98

5. The activities plotted should be within 15 percent
of the calculated activity if the instrument is 4 Pint the correction factors against the volume ons

linear and functioning properly. Errors greater linear graph paper. Use this graph to select the
thsn 15 percent indicate the need for repair or proper volume correction factors for routine
2djustment of the instrument. assay of that radionuclide.

6. If instrument linearity cannot be corrected,it will S. The true activity of a sample is calculated as
be necessary m routine assays to use either(a)an follows:
aliquot of the cluate that can be accurately mea-

'

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 may be significant geometrical variation in activi- sample measured.
'

ty measured as a function of sample volume orconfigu-
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 computed if variations are significant, i.e., 7. It should be noted that differences of 200 percent
greater than 12 percent. (Even though correction fac- in dose calibrator readings between glass and
tors may be provided by the manufacturer, the accu- plastic syringes have been observed for lower-
racy of these should be checked.)When available from energy radionuclides such as 1-125, 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 syringes may also vary enough in thick-

To measure variation with volume of liquid, a 30-cc ness to cause significant errors in assaying 1-125.
vial containing 2 mci of Co-57 or other appropriate lience, adequate correction factors must be
radionuclide in a volume of I ml will be used. established. .

,

I. Assay vial at the appropriate instrument setting, An alternative to providing syringe calibration '

and subtract background level to obtain net factors is to simply assay the stock vial befo:e
activity. and after filling the syringe. The activity in the

syringe is then the difference in the two readings |
2. Increase the volume of liquid in the vial in steps (with a volume correction if significant). I

to 2,4,8,10,20, and 25 mi by aduing the appro- i

.- priate amount of waterorsaline. Aftereachaddi- G. ' Test for Instrument Accuracy
tion, gently shake vial to mix contents and assay '

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

*
Assay times should be measured in whole hours and correction using appropriate reference standards whose activities

Io' r'eceIha r 07h en u7e "in culai have been calibrated by comparisons with standard' '
e of T rs has=

these correction factors. III sources that have been assayixi by NBS and documented.

,
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The activity levels of the reference' sources used should 4 Repeat the above steps for other commonly used
approximate those levels normally encountered in clin- radionuclides for which adequate reference stand-

4 ical use (e.g., Co-57,3-5 millicuries) giving adequate ards are available.
attention to source cor< figuration. Identify in your ;

,

application the three sources that you will use. State 5. Keep a log of these calibration checks.
nuclide, activity, and calibration accuracy. The lower-
energy reference standards (Tc-99m, Xe-133,1-125) 6. Calibration checks that do not agree within
must be in vials with the same thickness of glass as the 15 percent indicate that the instrument should
actv.11 samples to be measured for best accuracy. be repaired or adjusted. If this is not possible, a

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

1. Aesay the reference standard in the dose calibra-
tor at the appropnate setthg, and subtract the 7. At the same time theinstrument is beinginitially
background level to obtain the net activity. calibrated at the licensee's facility with the refer-

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

2. Repeat step 1 for a total of 3 determinations, and ous radionuclide settings used (Cs-137,1131,
average results. Tc-99m,1125, etc.), and record the readings.

These values may later be used to checkinstru-
ment calibration at each setting (af tercorrecting

3. The average activitydetermined in step 2 should for decay of the long-lived source) without re-
agree with the certified activity of the reference quinng more reference standards. Keep alog of
source within15 percent after decay corrections. these initial and subsequent readings.

_
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FACILITY DIAGRAM
(Prepare and Attach to Application)

' Submit 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-99m 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 of used Tc-99m generators as well as other solid waste. If

this area is located outside your department, describe how the material
will 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.

~

Item 11
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APPENDIX 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
2Q205(aXI) and (cXI) of 10 CFR Part 20 (more tha, label on bottic.
20 Ci for Mo-99 and Tc-99m). They will be monitored
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 seats or vials,
hours or within 18 hours if received after working loss of liquid. and discoloration of pack-
hours, in accordance with the requirements of para- aging material).
graphs 2Q205(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- poss:ssion limits.
ance with the regulations if removable contamination

2exceeds 0.01 gCi/100 cm or if external radiation
-levels exceed 200mR/hr at the package surface or f Wipe external Surface of final
10 mR/hr at 3 feet for 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 will be carried out: end-window G-M survey meter,
and take precaution against the

a. Put on gloves to prevent hand contamination. spread of contamination as
necessary,

b. Visually m.spect 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 (I) If contaminated, treat as radioactive waste.
package surface and record. If >10 mR/hr. stop
procedute 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

>200 mR/hr, stop procedure and notify Radiation
Safety Officer. 3. Maintain records of the results of checking each package,

j using " Radioactive Shipment Receipt Record"(see next

t e. Open the package with the following precau- page) or a form containing the same information.
.! tionary steps;

.

(1) Open the outer package (following manu-
facturer's directions, if supplied) and 'In the case or special orders (e.s.. therapy doses). also compere
remove packing slip. wien physician's written reauest.

"OLC A.RECDlD COPY" U= M
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APPENDIX G
.

GENERAL RULES FOR SAFE USE OF RADIOACTIVE MATEH;AL

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. perform 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 matenals
are used or stored. These devices should be worn at

3. 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 exposures
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 TLD finger badges during elution 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.

exceptional cases, use other protective methods such
as remote delivery of the dose (e.g., through use of a 9. Dispose of radioactive waste only in specially designated

butterfly valve). and properly shielded receptacles.

5. a. Do not eat, drink, smoke, or apply cosmetica in any 10. Never pipette by mouth.

area where radioactive material is stored or used.
11. Survey generator, kit preparation, and injection areas

b. Do not store food, drink, or personal effects with for contamination after each procedure 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 cf compound,
from the prercribed 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.

.

!

|

|

V
\
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APPENDlX l

*

AREA SURVEY PROCEDURES

1. All clution, preparation, and injection areas will be S. A permanent record will be kept of all survey results.
surveyed daily with an appropriately low-range survey including negative results. The record will 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 serial number and pertinent

active material are used (less than 310 yCil will be counting efficiencies.
surveyed monthly,

b. Name of person conducting the survey.

3. Waste storage areas and all other laboratory areas will
be surveyed weekly. c. Drawing of area surveyed. identifying relevant

features such as active storage areas. active waste

4. The weekly and monthly surveys will consist of: areas,etc.

d. Measured exposure rates. keyed to location 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-
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-2

clution and preparation areas or other "high tion or excessive exposure rates. reduced con-
background" areas will be removed to a low back- tamination levels or exposure rates after correc-

ground area for measurement. tive action, and any appropriate comments,

de e. the'id'eSi cNIN*o7the perfo'r 6. Area will be cleaned if the contamination levelexceeds" ' *' E t rvey, n

survey results will he recordee. 200 dpm/100 cm .

t

!
!

i
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APPENDIX H j

EMERGENCY PROCEDURES
-

3. SHIELD THE SOURCE: If possibic, the spill should
Minor Spills

be shield :d, but only if it can be done without further

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

occurred. your ra6ation exposure.

2. PREVENT TH E SPREAD : Cover the spill with absorb- 4. CLOSE THE ROOM: Leave the room and lock the
(.oor(si to prevent entry.ent paper.

3. CLEAN UP: Use 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. Also insert into the plastic bag allother 6. PERSONNEL DECONTAMINATION: Contaminated
contaminated materials such as disposable gloves. clothing should be removed and stored for further evalu.

ation by the Radiation Safety Officer. If the spillis on

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

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

. clothing for contamination. *RADI ATION SAFETY OFFICER: E. Kinstlick,

5. REPORT: Report incident to the Radiation Safety * OFFICE PHONE: 215-Ki6-8262 M.D.
*HOME PIIONE: 215-664-7490

Officer.

* ALTERNATE NAMES ANDTELEPilONE NUMBERSMajor Spills
DESIGNATED BY RADI ATION SAFETY OFFICER:

1. CLEAR THE AREA: Notify all persons not involved Ali Z. Shaat, R.T.
in the spill te vacate the room. Ottice Phone: 215-K16-5141

Mnmn phnnn. 91R 19a A171

2. PREVENT THE SPREAD: Cover the spill with absorb-
ent pads, but do not attempt to clean it up. Confine
the movement of all personnel potentially contami-
nated to prevent the spraad.

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

tm
O I R6 Iten 16

Page 19
,

W'



-.

- O O-

. ..

.
.

APPENDIX J.

WASTE DISPOSAL*

Note t in view of the r% sat proLlems witt. :, hallow-land burial sites used by commercial waste disposal
firms, NRC .s encouraging its licensees to reduce the volume of wastes sent to these facilitics.
Importan'. steps in volume reduction are to segregate radioactive from noriradioactive waste, to
hold short-lived radioactive waste for decay in storage, and to release certain materials in the
sanitary sewer in accordance with @ 20.303 of 10 CFR Part 20.

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

Y . In the sanitary sewer system in accordance with
N/A Other (specify):20.303 of 10 CFR Part 20.

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

item 4 below).
* '' ' "d ***'* *'" * * ** ** *"P' "N***'~

See #3X Other (specify):
X Held for decay * until radiation levels, as mes-

sured in a low background area with a low-level
survey meter and with all shieldmg removed. have

2. Mo-99/Tc-99r . generators will be (check as approp'riate) reached background levels. All radiation labels
wdl be removed or obliterated and the waste,

. _ keturned to the manufacturer for disposal. will be disposed of in normal trash.

-07-
X Held 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
,
Se sure that waste storage areas were described in Item Il and

that they are surveyed periodically (Item 17). N/A
(Name) (City, State)

These generators may contain long46ved radioisotopic contame.
nants. Therefore, the generator columns will be segregated to that
they may be monitored separately to ensure decay to backgrr>und NRC/ Agreement State License No. EA
levels prior to disposal.

,

Iten 18"
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APPENDIX O j

.

MOOEL PROGRAM FOR f.iAINTAINING OCCUPATIONAL R ADI ATION EXPOSURES
ATMEDICALINSTITUTIONS ALARA

(Licensee's Neme)

(Dete)

2. Radiation Safety Committee (RSC)2
1. , Management Commitment

Review of Proposed Users and Uses
We, the management of this (medical facility, a.

a.
hospital, etc.), are committed to the program (I) The RSC will thoroughly review thedescribed in this paper for keeping exposures
(individual and collective) as low as is reasonably

qualifications of each applicant with
respect to the types and quantities of

achievable (ALARAL in accord with this com- materials and uses for which he hasmitment, we hereby describe an administrative
organization for radiation safety and will develop

applied to ensure that the applicant will
be able to take appropriate measures tothe necessary written policy, procedures, and

instructions to foster the ALARA concept with- maintain exposure ALARA.

in our institution. The organization willinclude
a Radiation Safety Committee (RSC)' and a ( 2) When considering a new use of byproduct

material the RSC will review the effortsRadiation Safety Officer (RSO). of the applicant to maintain exposure
AIARA. The user should have systematized

b. We will perform a formal annual review of the
radiation safety program, including ALARA procedures to ensure ALARA and shall

have incorporated the use of special
considerations. This shall include reviews of
operating procedures and pastexposure records,

equipment such as syringe shields. rubber

inspections, etc., and consultations with the gloves. etc., in his proposed use.

radiation protection staff or outside consultants. (3) The IISC will ensure that the user justifies
his procedures aid that dose will be ALARAModification to operating and maintenance pro-c.

cedures and to cythment and facilities will be (individura and collectNe).

made where they will reduce exposures unless
the cost, in our judgment, is considered to be h. Delegation of Autherity

unjustified. We will be able to demonstrate, if
necessary, that improvements have been sought. (The judicious delegation of RSC authority is

that modifications have been considered. and that
essential to the enforcement of an ALAR A

they have been implemented where reasonable. program.)

Where modifications have been recommended
but not implemented, we will be prepared to (1) The RSC wdl delegate authority to the

RSO for enforcement of the ALARAdescribe the reasons for notimplementing them.
concept.

J. In addition to mamtaining doses to individuals
as f ar below the limits as is reasonab!y achievable.

(2) The RSC will support the RSO in those
instances where it is necessary for the RSO

the sum of the doses received by all exposed to assert his/her authority. Where the
individuals will also be maintained at the towest RSO has been overruled. the Committeepracticable Icvel. It would not he deurable, for

will record the basis for its action m theexample, to hold the highest doses to individuals minutes of the Committee's quarterly
to some fraction of the applicable limit if this

meetmg.involved exposing additional people and signif-
icantly increasmg the sum of radiation doses

J
received by allinvolved individuals.

2The RSO on privste practice physician licenses wd! assume the

gPrtvste practice physicsan licenses do not include an RSC. responsibilities or the RSC under Section 2

Item 24
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c. Review of ALAR A Program (2) The RSO willensure that authorized users,
workers. and ancillary personnel who may

(1) The RSC will encourage all users to review be exposed to radiation will be instructed
current procedures and develop new pro- in the ALARA philosophy and informed
cedures as appropriate to implement the that management. the RSC. and the RSO*
ALARA concept. are committed to implementing the

AIARA concept.
-(2) The RSC will perform a quarterly review

of occupational radiation exposure with c. Cooperative Efforts for Development of ALARA
particular attention 'to instances where Procedures
investigational Levels in Table 01 below
are exceeded. The principal purpose of Radiation workers will be given opportunities
this review is to assess trends in occupa- to participate in formulation of the procedures
tional exposure as anindex of the ALARA that they will be required to follow.
program qualits Jnd to decide if action is
warranted when investigational Levels are (1) The RSO will be in close contact with all
exceeded (see Section 6).3 users and workers in order to develop

ALARA procedures for working with
(3) The RSC will evaluate. our institution's radioactive materials.

overall efforts for maintaining exposures
ALARA on an annual basis. This review (2) The RSO will establish procedures for
will include the efforts of the RSO, autho- receiving and evaluating the suggestions of
rized users, and workers as well as those individual workers for improving health
of management. physics practices and will encourage the

use of those procedures.
3. Radiation Safety Officer (RSO)

d. Reviewing Instances of Deviation from Good
a. Annual and Quarterly Review ALARA Practices

(1)~ Annual revicw of the radiation safety pro. The RSO will investigate all known instances
gram. The RSO will perform an annual re- of deviation from good ALARA practices and,
view of the radiation safety program for if possible. will determine the causes. When the
adherence to ALARA concepts. Reviews cause is known, the RSO will require changes
of specific procedures may be conducted in the program to maintain exposures ALARA.
on a more frequent basis.

4 Authorized Users
(2) Quarterly review of occupational expo-

sures. The RSO will review at least quar- a. New Procedures involving Potential Rau ..

terly the external radiation exposures of Exposures
authorized users and workers to determine
that their exposures are ALARA in accord- (1) The authorized user will consult with.and
ance with the provisions of Section 6 of receive the approval of, the RSO and/or
this program. RSC during the planning stage before using

radioactive materials for a new procidure.
(3) Quarterly view of records of radiation

level surveys. The RSO will review radia- (2) The authorized user will evaluate all proce-
tion levels in unrestricted and restricted dures before using radioactive materials
areas to determine that they were at to ensure that exposures will be kept
A L A R A levels during the previous quar:tr. ALARA. This may be enhanced through

the application of trial runs.
h. Education Responsibilities for ALAR A Program

b. Responsibility of Authorized User to Persons
(11 The RSO will schedule brielings and educa- Under His/Her Supervision

tional sessions to 't. form workers of
ALARA program efforts. (1) The authorized user will explain the

_

ALARA concept and his/her commitment
to maintain exposures AIARA to all per-

3The NRC has emphasised that the Investigational t.avels in this
*

preysm are not new dame limits tnat. as noted 6n ICRP Report 2e.
I"Reenmenendations of the international Commission en Radiological (2) The authorized user will ensure that per-

Protect 6on." serve as check points above which the results are con-
udered sufflctently impnetant to justify further investigations. sons under his/her supervision who are

Item 24 cont.
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Quarterly exposure of iridividuals to less thansubject to occupational radiation expo- a.
sure are trained and educated in good - Investigational Level I.,

health physics practices and in maintaining
,

exposures ALARA. Except when deemed appropriate by the RSO,
*

no further action will be taken in those cases
where an individual's err ute is less than -

5. Phroosa Who Receive Occupational Radiation Espoonee Table 01 values for the brw .ional LevelI.

a. The worker will be instructed in the ALARA b. Personnel exposures equal to or greater than
concept and its relationship to working proce- Investigational LevelI, but less than investiga-
dures and work conditions, tional Level ll.

. b. The worker will know what recourses are avail- The RSO will review the exposure of each indi-
able if he/she feels that ALARA is not being vidual whose quarterly ex posures equal or enceed
promoted on the job. Investigational Levell and will report the results

of the reviews at the first RSC meeting following
6. . Establishment of Investigational Levels la Order to the quarter when the exposure was recorded. If

Monitor ladividual Occupational External Radiation the exposure does not equal or exceed Investiga-
Exposures tional Leveill, no action related specifically to

the exposure is required unless deemed appro-
This institution (or private practice) hereby establishes priate by the Committee. The Committee will,
Investigational Levels for occupational external radia- however, consider each such exposure in com-

*i tion exposure which, when exceeded, wdl initiate parison with those of others performing similar
review or investigation by the RSC and/or the RSO. tasks as an index of ALARA program quality
The Investigational Levels that we have adopted are and will record the review in the Committes
listed in Table O-1 below. These levels apply to the minutes.
exposure of individual workers.

c. Exposure equal to or greater than Investiga-
tional Level II.

Table 01
The RSO willinvestigate in a timely manner the

Inrestigerfonal Levels cause(s) of all personnel ex posures equating or ex.
(mrems per calender quarter) ceeding Investigational LevelII and,if warranted,

will take action. A report of the investigation, ac-
.

I.evel / Lerel // tions taken,if any,and a copy of the individual's
Form NRC-5 or its equivalent will be presented

I. Whole body; head and 125 375 to the RSC at the first RSC meeting following
trunk; active blood-forming completion of the investigation. The details of
organs; lens of eyes or these reports will be recorded in the RSC minutes,
gonads Committee minutes wdl be sent to the manage-

ment of this institution for review. The mirante,
2. Hands and forearms; feet 1875 5625 containing details of the investigation, will be

and ankles made available to NRC inspectors for review at
the time of the next inspeccion.

3. Skin of whole body * 750 2250
d. Reestablishment of an individual occupational

worker's Investigational Leveill to a level above
n aW M.Not normany applicable to nuclear medicine operatione except

thoes usins signaficant quantities of bete 4mittins isotopes.
In cases where a worker's or a group of workers'
exposures need to exceed investigational Level lt
a new, higher Investigational Level 11 may be

The Radiation Safety Officer will review and record established on the basis that it is consistent with
on Form NRC-5, " Current Occupational External good ALARA practices for that individual or
Radiation Exposures," or an equivalent form (e.g., group. Justification for a new Investigational
dosimeter processor's report), results of personnel Levei ll will be documented.
monitoring not less than once in any calendar quarter
as required by Q 20A01 of 10 CFR Part :D. The follow- The RSC will review thejustification for, and will
ing actions wal be taken at the Investigational Levels approve, all revisions of Investigational Level IL
as stated in Table 0-1 : In such cases. when the exposure equals orexceeds
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the newly established Inytstigationil LevTill, Ol A' - '

- *
*

9, those actions listed in paragraph 6.c above will Signature [/h*

I+ /' , be followed.
Miss Sonia Sokoloff .

d
7. . sture of Certifying Official Name (print or type)

Administrator *

I hereby certify that this institution (or private prac. ,

'

tice) has implemented the ALARA Program set forth Title
above.

Institution (or Private Practice) Name and Address:
Broad Street Hospital & Med. Ctr.

'The person who is authorized to make commitments ror the 739 S. Broad St.
dministration of the institution (e.g., hospital administrator) or. Phi 1a., Pa. 19147n the case of a private practice, the licensed physic 6en.

.

d

.

.

i

1

Item 24 cont.
Page 26

.

1
>


