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OF THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFICE SPECIFIED BELOW
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VS NUCLEAR REGULATORY COMMISSION ILLINDIS INDIANA, IDWA MICHIGAN, MINNESOTA MISSOURI OMID, OR
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Mu“ M TERIAL SECT US NUCLEAR REGULATORY COMMISSION REGION IV
631 PARK AVENVE MATERIAL RADIATION PROTECTION SECTION
KING OF PRUSSIA, PA 19408 611 AYAN PLAZA DRIVE SUITE 1000
ARLINGTON, TX 78011
KENTUCK Y, MISSIABIP®| NORTH uuouvu,
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AEGULATORY COMMISSION, REGION It

IATlllA MOM"ON MVIC"N SECTION US NUCLEAR REGULATORY COMMISSION REGION V
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WALNUT CREEX, CA

PERSONS LOCATED IN AGREEMENT STATES SEND APPLICATIONS TO THE U S “tll N REGULATORY COMMISSION ONLY (F THEY WISKH TO POSSESS AND USE LICENSED MATERIAL
INSTATES SUBJECT TO US NUCLEAR REGULATORY COMMISSION JURISDICTION
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A NEW LICENSE MALDEN HOSPITAL
8 AMENDWENT TO LICENSE m&m HOSPITAL ROAD
€ RENEWAL OF LICENSE NUMBER p -

MALDEN, MA 0218

1 ADORESS(ES) WHERE LICENSED MATERIAL WILL BE USED OR POSSESSED

MALDEN HOSPITAL

HOSPITAL ROAD
MALLEN, MA 02148
4 NAME OF PERSON TO BE CONTACTED ABOUT THIS APPLICATION TELEPHONE NUMBER
Charles D. Chipman M.D, RS0 (617) 322-7560

SUBMIT ITEMS § THAROUGH 11 ON X « 11 "PAPER THE TYPE AND SCOPE OF INFORMATION T BE PROVIOED 15 DESCRIBED 14 THE LICENS T \PPLICATION GUIDE
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TRAINING AND EXPERIENCE see a
9 FACILITIES AND EQUIPMENTY 10, RATIATION SAFETY PR

see attached 9.1 thru 9.6 see attached 10.1 thru 10,10
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PREPARED v CONFORMITY WITH TITLE 10 CODE OF FEDERAL REGULATIONS PARTS 30 32 35 34 35 AND 40 AND THAT ALL INFORMATION CONTAINED MEAEIN
1S TRUE AND CORRECT TO THE BEST OF THEIR KNOWLEDGE AND BELIES

WARNING 18 USC SECTION 1001 ACT OF JUNE 25 1948 €2 STAT 740 MAKES IT A CRIMINAL OFFENSE YO MAKE AWILLFULLY FALSE STATEMENT OR REPRESENTATION
TO ANY DEPARTMENT OR AGENCY OF THE UNITED STATES AS TO ANY MATTER WITHIN ITS JURISOICTION
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ATT. 5.6
BYPRODUCT MATERIAL AMOUNT PURPOSE
Material in 31.11 200 ucCi invitro clinical
lab tests
Sa. Material in 35.100 AS NEEDED 6ba. Medical Use
5. Material in 35.200 AS NEEDED 6b. Mediral Use
ATl 7.1

LICENSE NUMBER _ 20-09214-02
Charles D. Chipman M.D. RSO

31.11, 5a,5b
Remedios Y. Strickland M.D.

33.11, 58,850

At.. 7.3
Charles D. Chipman M.D. RSO Chief of Patholiogy

ATT. 8.1

Groups of workers who will recieve training:
1). Radiation Safety Committee (all members)
2). Nuclear Medicine Technologists
3). Nurses
4). Housekeeping Fersonnel
5). Security Personnel

The method of instruction will be videotape presentations, handouts
and on the job training. Appendix A will be followed.
The frequency will be annually and upon initiation of emplovment.

Al 9.1

See attached annotated drawings.

ATT. 9.2

The Nuclear Mecdicine Department will have all the survey instruments
calibrated at least annually and after servicing by the Nuclear
Instrument Company, 65 Grove St., Rockland, MA. Their NRC license
number is 20-16972-01. Calibration and s=rvicing of the surveyv meters

by Gamma Diagnostic Laboratories ,P.0. Box 1349, Attleboro Falls, MA.

NRC license number 20-15215-01 will be used in a back-up capacity and
in the case of emergencies. At the time of calibration, the apparent
axposure rate from an owner supplied check source shall be determined
and recorded with the availability of (3) survey me!2rs, there will
be at least (2) meters avalilable for use at all times.
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0T 2.2

we will establish and implement the model procedure for calibrating
our dose calibrator that was published in Appendix C to the Regulatory
Guide 10.8 Revision 2 with the following modification.

Model Procedure C.5: Attached 1is the instruction manual for
Cali-Check use which will be followed in its entirety, EXHIBIT 9.

Appendix C Reg. Guide 10.8 Rev 2. will be followed.

ATT. 9.4

we will establish and implement the model personnel external
exposure monitoring program published in Appendix D to the Regulatory
Guide 10.8 revision 2. Whole body Badges and Ring TLD's are exchanged
monthly and obtained from Siemens Gammasonics, 2000 Nuclear Drive
Des Plaines, 111. NRC license number 12-00369-01.

Any lost or damaged badge will precipitate an estimated dose
bas~1 on the work-!oad during that month and will be made a part
of the permanent badge record.

ATT. 9.6

See attachment 9.6,

ATT. 10.1

we will issue the model Radiation Safety Committee Charter and
Radiation Safety Officer Delegation of Authority that was published
in Appendix F to Regulatory Guide 10.8 Revision 2.

See Attachmant 10.1

ATT. 10.2

wWe wi!l establish and implement the model ALARA program that
was published in Appendix G to the Regulatory Guide 10.8 Revision
- 38

ATT. 10.3

All sealed sources will be wipe tested by the Nuclear Medicine
Technologist and counted by Siemens Gammasonics, 2000 Nuclear Drive,
Des Plaines, ILL. NRC licease number 12-00368-01. This procedure
wili be done every sixXx mounths and fiemens will provide ns with a
written report. the sealed sources are used only for checking the
dose calibrator, the survey meters, wipe test counter, and as a flood
source for the gamma cameras.

ATT. 10.4

we will establish and implement the model safety rules published
in Appendix | to Regulatory Guide 10.8 Revision 2.



ATT. 10.5

we will establish and implement the model spill procedures
published in Appendix J to Regulatory Guide 10.8 Revision 2.
See attached Exhibits 10 and 11.

ATT. 10.6

we will establish and implement the model guidance for ordering
and receiving radioactive material that was published in Appendix
K to Regulatory Guide 10.8 Revision 2.

See attachment K-2.

ATT. 10.7

we will establish and implement the model procedure for opening
packages that was published in Appendix L to Regulatory Guide 10.8
Revision 2.

See attachments 12a, 12b, 12c.

ATT. 10.8

we will establish and implement the model procedure for a unit
dosage record system that was published in Appendix M.1 to Regulatory
Guide 10.8 Revision 2.

See attachments 13a, 13b, 13c.

ATT. 10.9

we will establish and implement the model procedure for a multi-
dose vial record system that was published in Appendix M.2 to Regulatory
Guide 10.8 Revision 2.

See attachments, Exhibits l4a and 14b.

ATT.10.10

we will establish and implement the model procedure for measuring
and recording Molvbdenum concentration that was published in Appendix
M.3 to Regulatory Guide 10.8 Revision 2.

ATT. 10.12

we will establish and implement the model procedure for area
surveys that was published in Appendix N to Regulatory Guide 10.8
Revision 2.

See Exhibit 16 A-¢,



ATT. 11.1

we will establish and implement the general guidance and model
procedures for disposal of liquids ard gases, decay-in-storage, release
to in house waste, and returning generators and multidose vials to
the manufacturer that was published in Appendix R to Regulatory Guide
10.8 Revision 2.



APPENDIX A

Mode! Training Program
(See §8 19.12 and 35.2.) :
The following guidance may be used 1o gevelop a training program. 1f

you use the frequency and subject 1istings to develop your training program,
you may say on your application, "we will establish and implement the ncdel
training program that was published in Appendix A o0 Regulatory Guide 10.8,
Revision 2, and have appended @ table ATT 8.1 that i ‘entifies the groups of
workers who will receive training and the method anu fregquency of training.”
You may use lectures, video-taped presentations, OF demonstrations, for example,
as methods of training.

1f you prefer, you may develop your Owh training program for review.

1f you dv s0, you should consider fer inclusion all the features in the model
program and sarefully review the regquirements of § 10.12. Say on your spplicas
tion, "we have geveloped a training program for your review that is appended

as ATT 8.1." Be sure to include the table +ngt jdentifies groups of werkers,
the method of their training, and the freguencty of training.

1t may not be assumed that safety inssruction has been adequate'y covered
by prior occupational training, board certification, ett. gite-specific

training should be provided for al) workers. Ancillary personne) (e.g., nursing,
clerice, housekeeping, security) whose duties may require them to work in the
vicinity of radioactive material (wheiher escorted or not) need to be informed
about radiation hazards and appropriate precautions. A1l training should be
tailored to meet the needs of the individua's in sttendance. A training program
that provides necessary instruction should De written and implementesd.

MODEL PROGRAM

personnel will be instructed:
1. Before assuming duties with, or in the vicinity of, radiocactive materials.
2. During annual refresher training.

3. Whenever there is & significant change in duties, regulatiors, or the
terms of the license.

Instruccion for individuals in attendance will include the following subjects:
+wplicable regulations and license conditions.
2. Areas where radivactive material is used or stored.

3. Potential hazaras associated with radioactive material in each area where
the employees will work.

4. Appropriate radiation safety procedures.

5. Licensee's in-house work rules.




10.

Each individual's obligation to report unsafe conditions to the Radiation
Safety Officer.

Appropriate response to emergencies or unsafe condittons.

Worker's right to be informed of occupational radiation exposure and
bioassay results. :

Locations where the licensee has posted or made available notices, copies
of pertinent re?u1ations. and copies of pertinent licenses and license
conditions (including applications and applicable correspondence), as
required by 10 CFR Part 19.

Question and answer period.

-



TANIUNY # JIVLS

TYOPITYD

T

|_Weoy |
itiﬂ
szrqm

o =11

i
_

vl
L ON23 |

| VoY |

|

mE
§saus
2vi0av O

Coou (&o!
n..mmr.o. f.

T —

WYy ct..ao
| A3 BEh

| ioo( ,
22915

NIERS

i

waoy

yoap

N

TN440

. Yoq ¥9)

43¥LS

JIVLS

Vo0 270?

i




o ———

S T

@ era gt <

B Y vl Ra——

TSP ——

S S DS TO—

s« i e e e
: |

| got
Jz.ascm w
BREZE

s e e e e 2

D it

1
i
8]
o

:
| ! !
i ! i
’ : 3
3 : |
! { : !
! ! ! | | i ,
§ | ! i " !
! H i f | |
! | ' |
] : ]
| _ { _ !
! ¢ ! : : i i
! ’ | i | |
! { ! ! ! ! !
! | } ! !
=i =
—t—+t 11 %1
! i ! ! ! !
=g t | ——4— 1
i i | | !
| | } ! |

&ok. Nevtk

|

: .szQ smbya
i ..h\.._&gaeu .:e

m ANS

e e e
. — e s s o el - s

= 55
F——{— “
31 _
: ! |
T SRR e
! 3 i
w ! i
' !
~
3

— ———— i

et e o e 4

e

T !
] : ; !

M. . '

i :

: } |

’ - 4 {

! |

&.

— +

N\

wﬁulw uSce
a._m f2u e

w
|
i_

S i il i )

:
:
o

—e
'

\ W .\nl.l:dv

dea.&é

_\tEm |




- =
e s
S Lair o
=l IS el

=
L < TR

.i;«f

1020

 LEMH

_EQuip mERT

B |
H 1
| | |

og vy

T——

“¥430m

At e 0 -t .
B 4 — e g g .....-—’».a—o—--—o—--J e

e

———— e

..[1. o 4 B T pEnas
-y — g ie - iE R SR Samn acnes B = Byt Muci B R ae
-~ —t e e f P — 4 —4- - ~ — wm . = :
ettt 11 B -w» s il D eae o £36) oG B v ety ann g § 53 S Go T (o8 Wt et e
o T . . = =il K 4 R m e el SR S e ! “
pndd . 1 M T 1 1 !
— d £3 | T2y | FOISEP “ L g 0 S g B
; o i EE
- iR i (RS KD ey = rl% .1‘ . - g~ ~ W -t M _
sttt uete) TR T

n\.l.. o » v... }r, P A 4 5 .ﬂ . i : _ i

s+ 0 G A s A e

e g et A e . A S S A A S

e e A s e e < e <l

~

e e e e

!

‘ . . H
PV SR I, SIS SEEeN: W



=y 4

Lo R el

I.. “

APPENDIX B

Model Procedure for Calibrating Survey Irstruments

(See § 35.51.) :
You or your gontractor may use the following guicance to calibrate survey
instruments. If you, or the contractor, follow all the guidance, you may say
on your application, "We will establish and imp ement the model procedure for
calibrating survey instruments that was published in Appendix B to flegulatory
Guide 10.8, Revision 2."

If your procedure does not follow the guidance in the model, you may
develop your own procedure for review. If you do so, you should consider for
inclusion all the features in the mode! and carefully review the requirements
of § 35.51. Say on your application, "we have developed a survey instrument
calibration procedu : for your review that is appended as ATT 8.2." and append
your survey instrunant calitration procedure.

Radiation survey meters should be calibrated with a radicactive source.
Electronic calibrations alone ary not acceptable. Survey meters =wst be cali-
brated at least annually and after servicing. (Battery changes cre not con-
sidered “servicing.")

MODEL PROCEDURE

1. The source must be approximately & point source.

2. Either the appafent source activity or the exposure rate at a given
distance musi be traceable by documented measursmentis to e slanderd
certi®ied within 5 percent accuracy by the Nationa! Bureau of Standarags.

3. A source that has approximately the same photon energy as the environment
in which the calibrated device will be employed should be used for the
calibration.

4. The source should be of sufficient strength to give an exposure rate of
about 30 mR/hr at 100 cm., Minimum activities of typical sources are
85 millicuries of Cs=137 or 21 millicuries of Co-60.

5. The inverse square law and the radicactive decay law must be used to
correct for change in exposure rate due to changes in distance or source
decay.

6. A record must be made of each survey meter calioration.

7. A single point on a survey meter scale may be considered satisfactorily

calibrated i7 the indicated exposure rate ciffers from the calculated
exposure rate by less than 10 percent.

B-1
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Three kinds of scales are frequently used on survey meters:

a. Meters on which *he user selects 3 linear scale must be calibrateu
at no less *han two points on esch scale. The poipts should be at
approximateiy 1/3 and 2/3 of fu1) scale. '

%. Meters that have a multidecade logarithmic scale must be calibrated
at no less than one point on each decade and no less than two points
on one of the decades. Those points should be at approxinately 1/3
and 2/3 of the decade.

¢. Meters that have an automatically ranging digital display cevice for
indicating rates must be caliprated at no less than one point on
each decade and at no less tnan two points on one of the decades.
Those points should be at spproximately 1/3 and 2/3 of the ¢ 'cade.

Readings above 1,000 mR/hr need not be calibrated. However, such scales
should be checked for operation and approximately correct response.

At the time of calibration, the apparent exposure rate from & built=in or
owner~supplied check source muet be determined and recorded.

The report of a survey meter calibration should indicate the procedure
used and the data ouvtained. The description of the calibration will
include:

a. The owne s or user of the instrument;

b. A description of the instrument that includes manufacturer, mocel
number, serial number, and type of detector;

L A description of the calibration source, including exposure rate at
a specified distance on & specified date, and the calibration
procedure;

d. For each calibration point, the calculated exposure rate, the indi-
cated exposure rate, the deduced correction factor (the calculated

exposure rate divided by the indicated expesure rate), and the scale '

selected on the ‘nstrument;

e. The readiag indicated with the instrument in the "battery check"
mode (if available on the instrument);

§. The anc.e between the radiation flux field and the detector (for
external cylindrical GM or jonization-type detectors, this will
usually be “parallel" or "perpendicular” indicating photons traveling
either parallel with or perpendicular to the central axis of the
detector; for instruments with internal detectors, this should be
the angle between the flux field and a specified surface of the
instrument);

g. For detectors with removable shielding, an indication of whether the
shielding was in place or removed during the calibration procedure;
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h.  The apparent exposure rate from the check source; and

i. The name of the person who perfurmed the ca2libration and the date on
which the calibration was performed. %

12. The following information will be attached to the instrument as a calibra-
tion sticker or tag:

2. The source that was used to calibraie the- instrument;

b. The proper deflection in the battery check mode (unless this is
clearly indicated on the instrument);

.. For each scale or decade, one uf the “ollowing as appropriate:
(1) The average correction factor,

-

(2) A graph or graphs from which the correction factor for each
scale or decade may be deduced, or

(3) An indication that the scale was checked for function but not
calibrated or an infication that the srale wés inoperative;

d. The angle between the radiation flux and the detector during the
calibration; and

. e. The apparent exposure rate from the check source,

Note: One-word reminders or symbols that are explained on the Survey Meter
Calibration Report may be used on the calibration sticker.

See Exhibit 7 for a form you may want to use.

B-3
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APPENDIX C

Model Procedure for Calibrating Dose Calibrator

(See § 35.5C.) :
You or your contractor may use the fol.owing mode! procedure for checking
and testing the dose calibrator. 1f You, or the contractor, follow the model
procedure, you may say on your application, "We will establish and implement
the model procedure for calibrating our dose calibrator that was publishad in
Appendir C to Regulatory Guide 10.8, Revision ..

If you develop your own dose calibrator calibration procedure for review,
you should carefully review § 35 50 and all the features in the mode) procedure.
Say on your applicition, "We have Oeveloped a dose calibrator calibration
procedure for your review that is éppended «s ATT 9.3," and append your dose
calibrator calibration procedure.

MODEL PROCEDURE i

1. Test for the following at the indicated frequency. Consider repair, re-
placement, or arithmetic cerrection if the dose calibrator falls outside
the suggested tolerances. (Thesa recommended torerances are more restric-
tive than those in the "egule’ ions to ensure that corrective action will be
taken before the dese calibrator is outside permissible tolerances. )

8. Constancy at least once each day prior to assay of patient desages
(25 percent). -

b. Linearity at installation énd at least quarterly thereafter (25
percent),

€.  Geometry dependence at instaliation (25 percent).

d. Accuracy at installation and at least annually thereafter (25
percent).

2. After repair, adjustment, or relocation of the dose calibrator, repeat the
above tescs as appropriate. '

3. Constancy means reproducibility in measuring a constant source over a
Tong pcr%od of time. Assay at least one relatively long=1ived source
such as Cs-137, Co-60, Co-57,* or Ra-226* using a reproducible geometry
each day before using the calibrator, Consider the use of two or more
sources with different photon energies and activities. Use the following
procedure:

&  Assay each reference source using the appropriate dose calibrator
setting (i.e., use the Cs-137 setting to assay (s-137).

b.  Measure background at the same setting, and subtract or confirm the
proper operation of the automatic background subtract circuit if it
is used.

*C0-57 and Ra=226 are not subject to NRC licensing; the appropriate State agency
should be consulted to determine its requirements for possessing this material.

C-1




¢. For each source used, either plot on graph paper or iog in a book
the background level for each setting checked and the net activity
of each constancy source.

d. Using one of the sources, repeat the above procedure for all commonly
used radioisotope setiings. Plot or log the results.

e. Establish an action level.or tolerance for each recorded mewsurement
at which the individua) performing the test will automatically notify
the chief technician or authorized user of suspected malfunction of
the calibrator. These action levels should be written in the iog
book or posted on the zalibrator. The regulation requires repair or
replacemer  if the error exceeds 10 percent.

In.pest the instrument on a quarterly basis to asiertain that the measures
ment chamber liner is in place and that the instrument is reroed according
to tne“manufacturer's instructions.

Linearity means that the calibrator is able to indicite the correct

8ci vity over the range of use of that calibrator. This test is cone
using & vial or syringe of Tc-29m whose activity is st least as large as
the maximum activity normally assayed in a prepared radiopharmaceutical
kit, in a unit dosage syringe, or in a radiopharmaceutical therapy,
whichever is largest.

Decav Method

a. Assay the Tc-99m syringe or vial in toe dose calibrator, and subtract
background to obtain the net activity in millicuries. Record the

gate, time t5 the nearest minute, and net activity on the Dose

Calibrator Linearity Test Foru (see Exhibit 8). This first assay
should be done in ths morning at a regulsr time, for example, & 2a.m.

b. Repeat the assay at about noon, and again at about 4 p.m. Continue
on subsequent days until tie assayed activity is less than 10 micro=
curies. For dose ca'ibrators on which you select a range with a
switch, select the range you would normally use for the measurement.

¢. Convert the time and date information you recorded to hours elapsed
since the first assay.

¢. On a sheet of semilog graph paper or on a copy of the sample form in
Exhibit €, label the logarithmic vertical axis in millicuries and
label the linear horizontal axis in hours elapsed. At the top of the
graph, note the date and the manufacturer, model number, and serial
number of the dose calibrator. Then plot the data.

e. Draw a "best fit' straight line through the data points. For the
point farthest from the line, calculate its deviation from the value
on the line. (A-observed = A-line)/(A-1ine) = deviation.

f. 1f the worst deviation is mare than +0.05, the dose calibrator should
be repaired or adjusted. If this cannot be done, it will be necessary
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to make a correctinn table or grooh that will allow you to convert

from activity indicated by the dose calihrator to “true activity."

9. Put a sticker on the dose calibrats, *“at says when the next linearity
test is rue.

Shield Method

If you decide to use & set of “s sves" of various thicknesses to test
for linearity, it will first be ecessary to calibrate them.

a. Begin the linearity tes\ as described in the decay method described
above. After making the first assay, the sleeves can be calibrated
as follows. Steps b through d balow must be completed within
6 minutes.

b. Put the base and sleeve 1 in the dose calibrator with the vial.
Record the seeve number and indicated activity.

¢. Remove slreve 1 and put in sleeve 2. Rerord the sleeve number and
indicates activity.

d. Continue for all sleeves.

e. C(Complete the decay method linearity test steps b through ¢ above.

f. From the graph made in step d of the decay method, find the decay
Lime associated with the activity indicated with sleeve ) in.place.
This is the "equivalent decay tin-" for sleseve 1. Record that time
with the data recorded in step b,

3. Find the dncay time associated with the &ctivity indicated with
sleeve 2 in place. This is the "eguivalent decay time" for sleeve 2.
Record that time with the dats recorded in step ¢. .

h. Continue for all sleeves.

i.  The tzhle of sleeve numbers and equivalent decay times consti.cutes
the Lulibration of the sleeve set.

The sleeve set may now be used to test dose calibrators for linearity.

a.  Assay the Tc-99m syringe or vial in the dose calibrator, and subtract
background %o obtain the net activity in millicuries. Record the
net activity.

b. Steps ¢ through e below must be cempleted within 6 minutes.

B, Put the base and sleeve 1 in the dose calibrator with the vial.
Re~ord the sleeve numbe: and indicated activity.

d. Remove sleeve 1 and put i, sleeve 2. Record the sleeve numoer and
indicated activity.
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SECTION I

General Information

Several important points must be undurstood prior to using Calicheck.

The points are as follows:

1. Calcorp per'lonm thorough quality control on all kits. However, it
is suggested that the kit be checked to ensure that the kit has not
been damaged in shipment.

2. The components of the kit and/or the dose calibrator can be

damaged .{ misused. 1t is especially important that damage does not
occur 1o the ends of tha wbes,

3. Should tubes become domaged or lost, replacement parts can be
ordered with the form found on page 15 of this instruction manual.

4. Calicheck confirms activity linearity. It will not make your dose
calibratc  srear, ’

5. The dose calibrator must exhibit activity linearity pr.  to utilizing
the Calicheck kit. This must be accomplished by perrorming an
activity Lnearity test using standard techniques su- as described in
your license appiication. For NRC licerse holdars, this test should
be at a minimum equivalent to Appen lix D of Regulatory Guide
10.8, October, 1980. If nenlivearity is demonstrated, the instru-
ment should be repaired.

6. Caticheck must be specifically calibrated for each dose calibrator in
the facility since variations between mamnufacturers (and sometimes,
mode' © are known to exist. Similark . kits should not be
interchanged withrat first confirmmag calibration factors. Fach tube
i the Calicheck kit must be calibrated and each time a tube is
replaced in the kit, the new tube must be calibrated. A procedure is
enclosed that describes the calibration technique.

7. Readings obtained from Calicheck are not to be used for assay
purposes.

8. The radionuciie v-ed for testing must be Tc 99m, and it must be
relatively free of Mo 29 contamination. The concentration of
Mo-99 in the sample should be less than .15 uwCi Mo 99/mCi
Tc99m. If a central radiopharmacy is used as the source of
Tc99m, ast e radiopharmacist for his assay results.

9. Do not use the tubes as shielding devices. The black center t
offers abso'utely no radiation protection since it is plastic with
lead in its side wall. The other tubes do ~ontain varying amounts
fea.d, but should never be regarded as a protective shield.

10. The entire kit should be stored in the mailing container in
upright position when not in use. The black center tube
aserted upside down to avoid damage to the tubes.

11. Typically, “equlatory agencies, such as the Nuclear Regulat
Commission or state licensing agencies, require that methods |
activity linearity evaluations be filed with them in the form ol
license amendment apphlication. Enclosed (see page 14 of v
instruction manual) is a model letter requesting authorization
use Calicheck, 1o be sent to the regulatory agency. Simply fill
the blanks, transfer entire letter to hospital stationary, have
application signed and forwarded 1o your ficersing agency. Inck
amendment fees, where applicable. Upon receipt of the ame.
ment, Calicheck can be put to use,

17. 11 you have questions regarding the xit, the directicns for ‘ts use,
the data generated, call (216) 631773 for assistarce,

r
CAUTION: Calicheck should oniy be
used by qualified personnel. Tubes
should be carefully placed into the dose
calibrator to avoid damage ‘o the tube
and/or chambe, .tself,

gl



SECTION il

Calibrction of Calicheck

OBJECTIVE:

To _generate calibration factors for each tube in the Calicheck Kit,
thereby ex; ressing the amount of attenuation by each tube.

PREPARATION:

Al radiation sources in the vicin'ty of the dose calibrator should be
shielded 0 avoid erroneous ieadings Further, the instrument may be
sensitive 10 dosed patients in the vicinity. Move the patients to another
location before you start. Both the “Kit Calibration” and the “Activity
Linearity Procedure” must be performed in an environmentaliy stable
background.

Syringe hangers and vial holder assemblies supplied with Capintec,
Nuclear Associates, and some Picker Jose calibeztors must be removed.
Molded chamber liners as supplied by Ra1X and some Picker dose
calibrotors must be lifted out. Calicheck w' ! not fit the Mediac dose
calibrators because the chamber diameter is 1oo small.

The calibration source that ‘s used should be the largest activity
measured in the dose calibrator. This would normally be the M« aday
mor “ing elution in the case of the generator, or the lurgest dose
plnamed from your radiopharmacy.

In order to use Calicheck, a source of Tc99m must be placed into the
central black tube. If the source is in a top loading iead elution shield,
use extension tongs to transier the source. If the source is in a bottom
loarting elution shield, remove the base cover, put the open end of the
black tube 1o the bottom of the lead shield and allow the source to
slide down into the black tube by tilting the tube @1 an angle. The
center tube accommodates vial sizes vp 10 20 ml. and syringes up 1o 10
mil. Proper technique dictates that when using a syringe, a clecn needle
be used an it should be no longer than 1-1/2” in length. When the
BLlack tube is inserted into the dose calibrator, it should bLe done
carefully with the open end in the upward position. The black tube
must remain in the dose calibrator throughout ali steps in the
calibration cycle. Once the source is placed in the dose calibraior, the
source must be kept in exactly the same position throughout the
test to insure consistent geometry.

4

If the unit hac a manual range adjust, adjust tha range as necessary 1o
acq.ire three signilicant figures for each rcading.

When the activities displayed are at the uCi level le g, when the purple
mmsﬁtﬂyﬂmndmuehmt,dmewﬁnnadmﬂmm"ﬁm”
otvuyonwccm‘nmm.ents.seanelommdmwmﬁ.nﬂ
your data sheets. Record all values on the data sheets in mCi units,
Once the procedure is started, do not stop. All readings should

recorded within a matter of minues. Otherwise, the short Lalf fite of
Tc 99m will intreduce unacceptable ervor.

Calibrotlon Procedure : (To be performed only once j*

1. Remove mymmwummm,um.m
dose calibrator,

2. Set dose calibratos to measure T 99m,

3. Adiust zero, background, etc., if applicable. Check zero on each
range 1f background is not “zero™ on all ranges, 7ero on one range
and record values on all other ranges, to add or subtract from final
results when those ranges are usec,

4 Place calibration source into biack tube and insert black tuve (7o
dase calibrator CAREFULLY with the open end in the upward
pos tion. Read displayed activity.

5. Recor.d reading in appropriate positio.s on Data Sheet #1 ".
Calivwration”. (B eniries. See example on page 8.}

c.m«uym.m,hunwmm,nd-mum

seated against the lead 3t the base of the black tube.

6. Place red tube in the dose cavibrator over the black tuhs. Record
reading as the appropriate denominator on Data Sheet #1, Kit
Calibration Ferm.

7. Replace rec tube with orange tube. Record.

8. Replace orange tube with yellow tube. Recerd.
* 0 following repsir of dose catibrator or Calicheck.




Iy I by N
5 wtdnits Vo .‘.AM‘

=

RN ¥ SNt (5 JET R W SRR S T A . N s i ¥ b

i BTN B SN e v

—

9. Replace yellow tube with green “ube. Record.

10. Replace green tube with blue tube. Record.
31. Rerlace blue 1. 2 with purpie tube. Pecord.
12. Remove the Calicheck assembly and place source in a shieldd*

container, Place Calicheck in storage container prov ded.

DATA TREATMENT OF DATA SHEET #1:

1.

Divide the numerator by the denominator in Column B to
determine the Calibration Factor, and recerd in Column C. Retain
these values for futvre reference. These f.ctors will be used for all
future activity linearity tests provided all conditions of the test are
met {i.e., same dose calibrator, same kit, same radionuclide, same
source configuration). fecalculation will be recuired following
repair of dose calibrator or Calicheck.

Compare resilts to chart of “Typical Calibration Fa~tors™ on page
9. Differing values may be due to variations in geometry, ir: the

response of the dose «alitvator and/or i the kit manufacturirg
process itself, :

Transler determined Calibration Factors from Data Shee #1 to
appropriate place in Column C of Data Sheet #2. (See erarapie on
page 13.) To confirm the accuracy of the determined factors,
complete Data Shert 2. If no error has been nade, all values in
Column D {product or 8 x C} shorid be the same. 1f values differ,
repeat the determination.

>

DATA SHEET #1: (To be completed only ONCE,*

———

Aﬂruzﬁngsmm:bc uken atwmnmuw
Mcmndtomamn. el

2t e

TUBES

A
B.ack Only

Biack Only

Black Unly
Black & Red

Black Only
Black & Orange
Black Only

Black & Yellow

Black 00!y
Black & Green

Black Only
Black & Blue

Black Only
Black & Pu.ple

~—

SO\MCE CONFIGUTATION

Syringe
Vit

DISPLAYED CALIBRATION
ACTF . ¢ FATTORS

c
e ®

i 1.00

FUTURE REFERENCEY



Example
Typical Calibration Factois

To determine the calibration factors for a Brand X dose calibrator, a o
source of Tc-99m was prepared. The source read 34.2 mCi in the black
tube and generated the following data.

4, AWl readings werb taken at, lhe fowest rangc setuing posite . CAPINTEC RAD X PICKER
-, andronvcrtedlamo unm. b L '
— . I slbee aolen VIAL SYRINGE | VIAL SYMNGE | VIAL SYRINGE
- CALIBRATION Black ioo ' 100 100 | 100 100 ' 100
TUBES READNINGS FACTOR [ i i
; A 3 : c Ned 183 ' 172 | 227 ' 216 173 !
Black Only SR T Sl 1.00 : : :
Black Onty . N2mCi o gy range | 359 . 332 | 458 |, 424 | 331 | 349
: r ! ! |
Black Only - 32 mCi oy -
3 Biack & Rod : 19.9 mfi 1.72 Yellow | 109 : 9.74 144 : 129 an : 996
3 Black Only % 34.2 mCi & Green | 349 ' 304 a6 ' 423 3t ' 37
1 Black & Orange T106 mGi e : . :
: Bwe | 120 103 | 164 | 140 | 105 | 104
' j Black Only o _342mCi ” - . ' :
i Black & Yetlow 3.59 inCi Purple 399 ; 334 55 , 73 342 | 326
‘ .
! BlackOnly  _  342mCi _ £ ' : '
3 Black & Green 1.16 mCi e s
} . These factors were determined using T 99m in a 10 mi vial and .’I
i = syringe. They iepresent an average of several determinations using the
i g:ac: O"'_’.V._ - _3:.2 '"(S'._ = 96 6 r same kit in differemt dose co'orators ol the same t e as well as
4’ ack & Blue 354 mCi MR ect b v different kits in the same dose calibrater. These fac.ors are not 1o be
| 4 used as a ~ub titute for determined calibration factors. They are fisted
i Black Only — ~342mCi = 3085 ¢ here for comparison purhoses only.
} Black & Pmple 12 mCi e e
i *Read as 354 uCi and converted 1o .35 mCi. Similarly 112 uCiwas been

converted 10 .112 mCi and 92 uCi would be converted to 092 mCi
8 .8

B > g
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SECTION 1V

Activity Lineardty Procedure

OBJECTIVE.

To determine if a doze calibrator can respond linearly to a variety of
levels of radioactivity via the Calicheck Techmigue,

PREPARATION:

Same as described under “Catibration of Calicheck™. See page 4. Use
the same source configuration as used in that catibration procedure.

"RMOCEDURE:

1. Remove any syringe hanger or chamber wner, .f necessary, frum
dose calibrator,

2. Set dose calibrator to measure Tc-9%m.

3. Adijust zero, backgrour. |, etc., if applicable. Theck zero on cach
range. If background is not “zero™ on all rarges, zero on one range
and record values on all other ranges to add or subtract from final
results when those ranges are used.

4. Place source to be used for the activity lincarity procedure into the
black tube and insert tube into the dose calibrator CAREFU? LY
with the oper 2nd in the upwari position.

5. Record "displayed activity” on “Black Only” on Data Sheet #2
"Dose Calibrator Activity Linearity Check”, {see page 13).

Carefully 2nsure that, in the following steps, each fube is firmly
seated ageinst the lead at the base of the black tube.

6. Place red tube in the dose calibrator over the black tube. Record
"displayed activity” on “Black & Red” blank on Data Sheet #2.

7. Replace red tub2 with orange tube. Record on “Black & Ocange™
blank,

8. Replace orange tube with yellow tube. Record on “Black &
Yellow™ blank.

9. Replace yellow tube with green tube. Record on “Black & Green”
blank.

-

10. Replace green tube with blue tube. Reco s on “Black & Blue™
blank,

11. Replace blue iube with purple tube. Record on “Black & Purple”
blank,

12. Remove Calicheck muymmmmmum'-.

DATA TREAIMENT OF DATA SHEFT #7: {To be completed each
calendar quarter or at a frequency required by your license conditions ;s

1. Enter appropriate Calibwation Factors from Data Sheet #1 for yowr
dose calibrator i Column C.

2. Multiply the value in Column B by the co.responding value in
Columa C to determine oroduct of each entry for Colemn D
Hecord values. (1deally, these values will all be the same |

3. Add all producs in Column D and divide by 7 to determine the
mearn value. Multiply the mean by 1.05 and 0.95 s indicated. Thes:
define the upoar and lower limits of + 5% variation,

I all values in column D fall bety =»n these two fimits,

calibrator ha: acceptable activity linearity. The test ic compiete,
additional readings are required to check the microcurie range. If so,
continue the determination by withdrawing an aliquot containing 2.3
mCi more activity than the displayed activity in the last measurement
The test is then repeated (Data Sheet #2 onlyl, using the same source

configu:ation as that used in determining the calitwation factor on Data
Sheet #1.

If any values in Column D fall outuide the Lmits, ropeat the study to
rule ot possible variations in the initial dat s, Consictent results that are
outside the limits indicate that the irstrument is exhibiting non
linearity. Corrective action is indicated.

- —
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DATA SHEET #2 (to be c ompleted each quarter)

Dose Calibrator Activity Linearity Check

Dose Cal.orator Date
Model Technologist
Source Configuration {must be same as on Data Sheet #1)

r" All r2adings must be ta ~n at lov=<{ range setting available
lg and converted to mCi units. . . . TP

o S PRSI T LY Yo LR : e

A 2 3 D
DISPLAYED CALISCATION PRCIUCT OF
TUBE CoLoOnN ACTIVITY FACTORN Bxc
Black Only: Lowls RS .
Black & Red: - mCi n . - e
Black & Orange: M,m,-ﬁ,'“Ci X - LU e S S et
Black & Yellow: ¢ m(_3| X - 3
Black & Coeen: mCi X = i
Black & Blue: mCi X e Yo L
Black % Purple: mCi X s =i
SUM R
_SUM

MEAN = 7 i ——

MEAN X 105 = UPPER LIMIT®
MEAN X 095 = LOWER LIMIT®

Compare Colutan D data to upper and lower fimits to confirm linearity,

*ingrand of 8 verletion in the Column D date of 5% your rediosctive materisl icense may sftor »
ditta snce of 1 10% in the test resutts. i 3o, multiplisrs of 1. 10 and 0 90 can be used 1o determine
the upper and lower Hmire

12 .

.Exnmplle

A Mo/Tc generator is eluted and yields 342 mCi. The entire elution s
placed in the dose calibrator in.side the black tube. Subsequent reading:
generated the foilowing data.

Dose Calibrotor Activity Lineadty Check

'_Allreadings were taken at lowest range setting available and

converted to mCi units. i‘.

A B C D
DISPLAYED CALIBRATION PRODUCT OF
TUBE COLOR ACTIVIT ¢ FACTOR BXC
Black Only- 32mCi X 100 = 342
Black & Req: 201 mCi X 1.72 = 346
Black & Orange: 106 mCl X 3.23 = 342
Black & Yellow: JA1TmC X 953 = a7s
Black & Green: 102mCi X 295 - o
Black & Blue: 354 mCi 7 96 6 - 342
Black & Purple: 1.19mCi X 305 - 363

SUM = 2361

2361
MEAN =—"75 = 7 .

MEAN X 105 = 354 = UPPER LIMIT®
MEAN X 095 = 320 = LOWER LIMIT®

The readings for the green and purple tubes are ontside the Yimits. T
p ocedure shouwld be repeated to confirm the data. Repair may |
indicated. Failure to account for a re zeioing problem between rang
(see Procedure Step #3) or an unstable backgound may also ha
produced this apparent non linearity.
1
A
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e. Continue for al) s eeves.

f. On a sheet of semilog grach paper or on & ¢opy of the sample form in
Exhibit 8, Tabe! the lcgarithmic vertical axis in millicuries, and
labe) the linear horizonta) exis in hours elapsed. At the top of the
graph, note the date and the mode! number and serial number of the
dose caliprator.

S—

g. P:ot the data using the eguivalent decay time associated with each
sleeve,

h. Draw a "best fit" straight line through the data points. For the
point farthest from the 1ine, calculate its deviation from the value
on the 1ine. (A-observed « A-line)/A-1ine = geviation.

i.  If the worst deviation is mcre than +0.0%, the ccse calibrator
should be repaired or ac‘usted. 17 this cannct be done, it wiil be
necessary to make a correction table or graph thet will aliow you to
convert from activity incécated by the dose calibrator to "true
activity."

J.  Put a sticker on the dose calibritor that says when the next linearit
test is due.

Geometrv independence means that the indicated activity does not chenge
with vo.iume or contiguration. This test should be done using a syringe
thet is normally uses for injections. Licensees who use gener: crs and
ragiopharmaceutica) kits shoulc alse do the test using a vial similar
in size, shape, and canstruciion to the radiopharmecevtical kit vig's
normaélly used. The following test assumes injections are done wiin
3-cc plastic syringes and thét radiopharmaceutical kits are mace in
30~cc gluoss vials. if you do nct use these, change the procedure s¢
that your syringes and vials are tested throughout the range of volumes
common’y used.

a. In a smal) beaker or vial, mix 2 cc of & solution of Tc-9%m with an
activity concentration between 1 and 10 mCi/m1. Set out a second
small beaker or vial with nraradioactive saline. You may also use
tap water.

b. C-aw 0.5 cc of the Tc-8%m solution into the syringe and assay ir.
Ric.rd the volume and millicuries indicated on the Dose Calibrator
Geometry and Accuracy Form (see Exhibit 9).

c. ‘Remo ‘e the syringe from the calibrator, draw an additional 0.5 cc
of nonradiocactive saline or tap water, and assay agein. Record the
volume and millicuries indicated.

d. Repeat the process unti] you have assayed a 2.0-cc volume.

e. Select as a standard the volume closest to that normally used for
injections. Feor all the other volumes, divide the standard milli-
curies by the millicuries indicated for each volume. The quotient
is ~ volume correction factor. Alternatively, you may graph the

c-4
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data and draw horizontal 5 percent error lines above and below the
chosen “standard volume."

f. 1f any correction factors are grester than 1.05 or less than 0.95,
or if any data points 1ie outsice the 5 percent error lines, it will
be necessary to make & correction tabie or graph that wili allow you
to convert from “indicated activity" to “true activity." 1If this is
nec ssary, oe sure to labe! the table or graph "syringe geometry
dependence," and note the date of the test and the model number and
serial number of the calibrator.

g. To test the geometry dependence for a 30-cc glass vial, draw 1.0 c¢
of the Tc-929m solution into a syringe and then inject it into the
vial. Assay tne vial. Record the volume and miliicuries indicated.

h. Remove the vial from the calibrator and, usiny a ¢lean svringe,
inject 2.0 ¢2 of nonradioactive saiine or tap water, and assay
again. Record the volume and miliicuries indicated.

i.  Repeat the process unti] you have assaved a 19.0-cc volume. The
e¢itire process must be completed within 10 minutes.

J. Select &s & standard the volume closest to that normally used for
mixing radiopharmaceuvtical kits. For all the other volumes, divide
the standzi~d millicuries by the miilicuries indicated for each
volume. The quotient is a volume correcti.on factor. Alternatively,
you may graph the data and draw horizontal 5 percent error lines
above and below the chosen "standard volume."

k. 1f any correction factors are greszter than 1.08 or less than 0 or
if any data points lie ou‘side the & percent error lines, it will be
necessary to make a correction table or graph that will allow you to
convert from "indicated activity" to "true activity." 1f this is
necessary, be sure to label the teble or graph "vial geometry
dependence," and note the date of the test and the mode) number and
serial number of the calibrator.

o8
e
19
L

Kccuracy means that, for a given calibrated reference source, the indi-
cated mi]licurie value is ecual to the millicurie value determined by the
National Bureau of Standards (NBS) or by the supplier who has compared
that source to a source that was calibrated by the NBS. Certified sources
are available from the NBS and from many radioisotope suppliers. At least
two sources with different principal photon energies (such as Co=57, Co=60,
or Cs~137) should be used. The regulaztions require that one must have a
principal photon energy between 100 keV and 500 keV. The regulations also
require that, if & Ra-226 source is used, it must be at least 1C micro-
curies; other sources must be at least 50 microcuries. Consider using at
Teast one reference source whose activity is within the range of activi-
ties normally assayed.

8. Assay a calibrated reference source at the appropriate setting (i.e.,
use the Co-57 setting to assay Co-57), and then remove the source
and meesure background, Subtract background from the indiceted
activity to obtain the net activity. Record this measurement on the

¢-5
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Dose Calibrator Geometry angd Accuracy Form (see Exhibit §). Rep
for a total of three detormination;.

Average the three determinations. The 8verage value should pe

within § percent of the certifieg activity of the reference sour
mathematically Correcled for decay.

c. Repeat the procedure for other calibrated roference sources.

d.  If the average value does not agree, within § percent, with the
certified value of the reference source, the duse calibrator may

need to be repaired or adjusted. The regulation requires repair
Or replecement if the error exceeds 10 percent.

e. At the same time the accuracy test is done, arsay the source that
will be used for the daily constancy test (it need not be a certi-
fied reference source) on al) commonly used radicisotope settings,
kecord the settings ang indicated millicurie values with the accur

. Put s sticker on the dose calibrator that says

when the next accur
test is due.

8. The RSO will review and sign the records of

all geometry, linclrity. an
accuracy tests.

See Exhibits 8 &nd 9 for some forms You may want to use.
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Dosc~C111brntor Geometry and Accuracy

Manufacturer: Model: SN:
Syrin r endence Via "wmi%t
— = e | %&':—{.. £:: s 18 -
A E R =3 SSEE st e
Bpceasreaeao s T e
N o v bl e o g e B Bae | ms
Date: By: RSO:
Accuracy Sourcls 19 ;S
mii af first assay: mC{ first acsay:___ __mC{
Hodel: second assay: mC{ second assay: mCi
SN: third assay: mC1 third assay: mC §
Calibration date: aversye: mCi gveraye: mCi
mCi dev: mCi  dev:

—l

mCi of first assay: mCi first assay: mCi
Hodel: second assay: mCi second assay: mCi
SN: third assay: mC 1 third assay:_ _____m(i
Calibration date: average: mC4 everage: ___n"{
mCi dev: mCi  dev:
mCi of first assay: mC1i first &ssay: ml {
Model: second assay: mCi second assay: mCi
SN: third assay: mCi third assay: mCi
Calibration date: average: mCi average: mCi
mCi dev: mCi gev:

Name:

Date:

EXH-16
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APPENDIX D

Mode) Personnel External Exposure Monitoring Program
(See § 20.101.)

You mey use the following mode) program to menitor personne) external
exposure. 1f you follow the guidance in the program, you may say on your
application, ne will establish and implement the mode! personnel external
exposure monitoring program published in Appendix D to Regulatory Guide 10.8,

Revision 2."

1t you prefer, you may develop your own program for review. If you do,
you should consider for inclusion all the features in the model program and
carefully review the reavirements of § 20.101. Say on your application, "we
have developed an external exposure monitoring program for your review that is
appended as ATT 9.4." and append your monitoring program.

MODEL PROGRAM

The RSO will promptly review al1) exposure reporis to Yook for workers or

groups of workers whose expasure is unexpectedly high or low. This proce*
dure does not apply to backup monitor records, for example, pocket foniza-
tion chambers, when the monitor of record is @ £iim or thermoluminescence

dosimeter (TLD).

A1l individuals who are occupationally exposed to jonizing photon radia~
tion on a regular basis will be issu.d 2 film or TLD whole body monitor
that will be processed by & contract service on a monthly basis.

A1l individuals who, on & regular basis, handle radicactive material that
emits ijonizing photons will be issued a film or TLD finger monitor that
will be processed by a contract service on a monthly basis.

A1l individuals who are occupationally exposed to radiation on an occa~
siona) basis, such as nurses caring for radiopharmaceutical therapy or
implant patients, will be issued a whole body monitor when caring for such

patients.

Other individuals who are exposed to radiation on an occasional basis
such as security personnel who deliver nackages, secretarial personnel
who work in the nuclear medicine ¢linic but do not wuork with patients,
and nurses who occasionally care for patients who have received diagnostic

dosages will not normally be issued exposure monitors.

0-1



LFOV Camma Camera

APPENDIX C
ATT 9.6
INSTRUMENTATION

Survey meters
. Manufocturer'sna: - ... Eberline Instrument Corporation
Manufacturer's model number: ___E = 620
Number of instroments available ! %
Minimum range’ e 0 mR/Mrto Qa2 mR/ :
Maximumeange: _____ 0 mR/Mhrto 2000 . mR/he
b.  Menulacturer's name : Eberline Instrument Corporation
Manufacturer's model number : £-120
Number of instruments available : A
Minimum range o - mR/hr 2o e mR/hr
Maximum range " mR/hr to . "»t‘) mR/hr
Dose calibrator
Manufacturer's name: ___ Capintec
Manufacturer's model number ! CRC_10-1t :
Number of instruments -;ra.lhbh : 1
Instruments used for diagnostic procedures
Manufacturer's
Type of Instrument Name Model No,
Mobile Gamma Camera Technicare L20/550 VIP computar
Technicare 438/560 VIP computer

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

Mini Monitor 125
Kineticount 48 Vitek

Picker Compac 120 Gamma Counter Picker
Wipe Test Countet Victoreen

REM &

/
Decontamination Monitor
Gamma Counter

Gammna Counter
wWipe Testel
Radiation Monitor

Item 9
page 8



APPENDIX F

Mode] Radiation Safety Committee Charter
and Radiation Safety Officer Delegation of Authority
(See §§ 35.21, 35,22, and 35.23.)

You may use the following text as it appears here, saying on your applica-
tion, “We will issue the mode] Radiation Safety Committee Charter and Radiation
Safety Officer Delegation of Authority that was published in Aprendix F to
Regulatory Guide 10.8, Revision 2."

If you prefer, you may develop your own statement of authority, duties,
administrative procedures, and delegatior of authority. If you do so, you
should consider for inclusion all the features in the mode) text and carefully
review the requirements of §§ 35.22. Say on your application, "We will issue
the Rudiation Safety Committee Charter and Ragiation Safety Officer Delegation
of Authority that are appended as ATT 10.1," and append your charter and dele-
gation.

MODEL CHARTER

Charge. The Committee shall:

1. Ensure that licensed material will be used safely. This includes review
as neressary of training programs, equipment, facility, supplies, ana
procedures;

2. Ensure that licensed material is used in compliance with NRC regulations
and the insticutional license;

3. Ensure that the use of licensed material is consistent with the ALARA
philosophy and program,

4. Establish a table of investigational levels for individua)l ocrupationa)
radiation exposures; and

5. ldentify program problems and solutions.

Responsibilities. The Committee shall:

1. Be familiar with all pertinent NRC regulations, the license application,
the license, and amendments;

2. Review the training and experience of the proposed authorized users, the
Radiation Safety Officer (RSC), and the teletherapy physicist to determine
that their qualifications are sufficient to enable the individuals to per-
form thei~ duties safely and are in 2zcordance with the regulations and the
license;

3. Review on the basis of safety and approve or deny, consistent with the
limitations of the regulations, the license, and the ALARA philosophy,
all requests for authorization to use radicactive material within the
institution;

¥ ¥R
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method of use of radioactive paterial such as requirements for bioassays,
physical exaninations of users, and special monitoring nrocedures;

Review quarterly the RSU's summary report of the occupational radiation
expreure records of all personnel, giving attenticn to individuals or
gr. . of workers whose crcupational exposure appears excessive;

Establish a program 1o ensure that all persons whose duties may reguire
them to work in or frequent areas where radioactive materials are used
{e.g., nursing, security, ho.sekeeping, physical plant) are appropriately
instructed as required in § 19.12 of 10 CFR P:rt 19;

Review at least annually the 7S0's summary report of the entire radiation
safety program to determine tr.t all activities are being conducted
safely, in accordance wi‘h NRC egulations and th: conditions of the
license, and ~onsistent with the ALARA program and philosophy. The
review must include an examination of records, reports from the RSO,
results of NRC inspections, written safety procedures, and the adequacy
of the management control system;

Recommend remedial action to correct any deficienzies identified in the
radiation safety program;

Maintain written minstes of all Committee neet’ .." )ding members in
attendance anu mem-ars absent, discussions, act * -, . scommendations,
decisions, and numerical results of all votes t&' n; and ‘

Ensure that the byproduct material license i amende’. 1f required prior

to any changes in facilities, equipment, policies, procedures, and
personnel.

Administraiive Information

3

The Commitiee shall meet as often as necessary to conduct its business
but not less than once in each caiendar quarter.

Membersnip must include one authorized user for each type of use authorized
by the lic:" &, the RSO, & representative of the nursing service, and a
representative of manacement who is neither an authorized user nor an RSO.

Wanagement may appoint #’ *e members 10 participate in megtiqgs in the
case of absence of pri smbers and should consider appointing as
adjunct members represt ¢ from security, phys1c§1 plant, housekeeping,

and other departments. (Adjunct members chould abstain from ba!1oting on
radiation safety technical questions such as ltems 2 through 5 in the
“Responsibilities" cection above.)

To establish a quorum, one-half of the Committee's membership, including
the PSO and the management reprase*tative. must be present.

To the extent that they do not interfere with the mission of the Qommittee,
management may assign other responsibilities such as x-ray ra¢?ation r
safety, qual’ty assurance oversight, and research project revi « and /

approval.

F-2
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HE | MALDEN HOSPITAL
e
HOSPITAL ROAD, MALDEN, MA 02148-3591 ® (617) 322-7560

APRIL 22,1968

MODEL DELEGATION OF AUTHORITY

MEMO TO: ALL EMPLOYEES
FROM: STANLEY KRYGOWSKI, PRESIDENT
SUBJECT: DELEGATION OF AUTHORITY

Charles D. Chipman M.D. has been aupointed Radiation Safety Cfficer
and is responsible for ensuring the safe use of radiation. The radiation
Safety Officer is responsible for uanaging the radiation safety program;
identifying radiation safety problems; initiabing, recommending, o: providing
corrective astions; verifying implementation of corrective actions; and
ensurinug compliance with regulations. The Radiation Safety Officer is
hereby delegated the autho.ity necessary to meet those responsibilities.

The Radietion Safety Officer is also responsible for assisting the

Radiation Safety Committee in the performance of its duties and serving
as its secretary.

sAN AFFILIATE OF NORTH SUBURBAN HEALTH SYSTEMS, INC



B e .- -

MODEL DELEGATION OF AUTHORITY

Memo To: A1l Emplovees
From: Chief Executive Officer
subject: Delegation of Authority

has been appointed Radiation Safety Officer and is
Tesponsibie for ensuring the safe use of radiation. The Radiation Safety
Officer is responsible for managing the radiation safety program; identifying
radiation safety problems; initiating, recommending, or providing corrective
actions; verifying imp\ementﬂtion of corrective actions; and ensuring
compliance with regulations. The Radiation Safety Officer is hereby delegated
the authority necessary to meet those responsibilities.

The Radiation Safety Officer is also responsible for assisting the Radiat.on
safety Committee in the performance of its duties and serving as its secretary

F-3

o -




APPENDIX G

' Model Program for Maintaining Occupational Ragiation Exposure
at Medical Institutions ALARA
(See § 35.20.)

You may use the text as it appears here, saying on your application, "We
will establish and implement the model ALARA program that was published in
Appendix G to Regulatory Guide 10.8, Revision 2."

If vou prefer, you may develop your own ALARA program for NRC review., If
you do so, you should consider for inclusion all the features in the mode! and
caefully review the requirements of § 35.20. Say on your application, "We
have developed an ALARA program for your review that is appended as ATT 10.2,"
and append your program.

ALARA PROGRAM
MALDEN HOSPITAL
(Licensee's Name)

APRIL 22,1988
(Date)
1. Management Commitment
i’ a We, the management of this (medical facility, hospital, etc.), are

committed to the program described herein for keeping individuai and
collective doses as low as is reasonably achievable (ALARA). In
accord with this commitment, we hereby describe an administrative
or?anization for radiation sufety and will develop the necessary
written policy, procedures, and instructions to foster the ALARA
concept within our institution. The organization will include a
Radiat on Safety Committee (RSC) and a Radiation Safety Officer (RSO).

b. We will perform a formal anaual review of the radiation safety program,
including ALARA considerations. This will include reviews of operating
procedures and past dose records, inspections, etc., and consultations
with the radiation safety staff or outside consultants.

c. Modifications to operating and maintenance procedures and to equip-
ment and facilities will be made if they will reduce e:posures unless
the cost, in our judgment, is considered to be unjustified. We will
be able to demonstrate, if necessary, that improvements have been
sought, that modifications have been considered, and that they have
been implemented when reasonable. If modifications have been recom-
mended but not implemented, we will be prepared to describe the
reasons for not implementing them,

. In addition to maintaining doses to individuals as far below the limits

as is reasonably achievable, the sum of the doses received by all
' exposed individuals will also be maintainec at the lowest . icticable

G-1
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level. It would not be desirable, for example, to hold the highest :
doses to individuals to some fraction of the applicable limit 1f this ‘5.\
involved exposing adaitional people and significantly increasing the

sum of radiation doses received by all irvolved individuals.

2. Radiation Safety Committee
a. Review of Proposed Users and Uses

(1) The RSC will thoroughly review the qualifications of each appli-
cant with respect to the types and quantities of rmatorials and
methods of use for which application ha: been made to ensur?
that the applicant will be able to take appropriate measures to
maintain exposure ALARA.

(2) When considering a new use of byproduct material, the RSC will
review the efforts of the applicant to maintain exposure ALARA.

(3) The RSC will ensure that the users justify their procedures
a4 that i-dividual and collective doses wiil be ALARA.

b. Delegation cf Authority

(The judicious delegation of RSC authority is essential to the
enforcement of an ALARA program.)

(1) The RSC wil) delegate authority to the RSO for enfor¢ .ment of !
the ALARA concept.

(2) The RSC will support the RSO when it is necessary for the RSO
to assert authority. If the RSC has overruled the RSO, it will
record the basis for its action in the minutes of the quarterly
meeting.

c. Review of ALARA Program

(1) The RSC will encourage all users to review current procedures
and develop new procedures as appropriate to implement the
ALARA concept.

(2) The RSC will perform 2 quarterly review of occupational radiation
exposure with particular attention to instances in which the
investigational levels in Table 2 are exceeded. The principal
purpose of this review is to assess trends in occupational expo-
sure as an index of the ALARA program quality and to decide if
action is warranted when investigational levels are exceeded (see
Section 6 below for a ciscussion of investigational levels).*

*The NRC has emphasized that the inve:tigational levels in this program are
not new dose limits but, as noted in ICRP Report 26, "Recommendations of the

Internationa] Commission on Radiological Protection,” serve as check points ) }f
above which the results are considered sufficiently important to justify b
investigations.

G-2




Table 1

Investigational Levels

Investigational Levels
(mrems per calendar guarter)

Level 1 Level 11
Whole body; head and trunk; 125 375
active blood-forming organs;
lens of eyes; or gonads
2. Hands and forearms; fee: 1875 5625
and ankles -
3. Skin of whole body* 750 2250

*Not nor@a11y applicable to medical use operations except those
using significant quantities of betz-emitting isotopes.

(2) The RSC will evaluate our institution's overall efforts for

maintaining doses ALARA on on annual basis. This review
will include the efforts of the RSO, authorized users, and
workers as well as those of management.

3. Radiation Safaty Officer

8. Annual and Quarterly Review

(1) Annua! review of the raciation safety program. The RSO will

(3)

perform an annual review of the radiation safety program for
adherence tc ALARA concepts. Reviews of specific methods of
use may be conducted on a more frequent basis.

Quarterly review of occupational exposures. The RSC will review
al least quarterly the external radiatinn dose: of auihorizec
users and workers to determine that their doses are ALARA in

accordancs with the provisions of Section 6 of this program and
will prepare a summary report for the RSC.

Quarterly review of records of radiation surveys. The RSO wifil
review radiation surveys in unrestricte? and restricted areas
to determine that dose rates and amounts of contamination were

at ALARA levels during the previous quarter and will prepare a
summary report for the RSC.

b.  Education Responsibilities for ALARA Program

(1) The RSO #i11 schedule briefings and educational sessions to

inform workers of ALARA program efforts.

G-3



4, Authorized Users

(2) The RSO will ersure that authoriied users, workers, and ancillary
personnel who may be exposed to radiation will be instructed in
the ALARA philosophy and informed that management, the RSC, and
the RSO are committed to implementing the ALARA concept.

Cooperative Etforts for Developrent of ALARA Procedures:

Radiation workers will be given opportunities to participate in
formulating the procedures that they will be required to follow.

(1) Th: RSO will ve in close contact with all users and workers in
orderit$ develop ALARA procedures for working with radioactive
materials,

(2) The RSO wil] establish procedures for receiving and evaluating
“he suggestic s of individual workers for impreving health |
physics practices and will encourage the vse of those procedures. |

Reviewing Instances of Leviation from Good ALARA Practices

The RSO will investigate all known instances of deviation from good |
ALARA practices and, if possible, will determine the causes. When
the cause is known, t' RSO will implement changes in the pregram to
maintain doses ALARA.

New Methods of Use Involving Potential Radiation Doses i)

(1) The authoriied user will consult with the RSO and/or RSC durirg
the planning stage before using radioactive materials for new
uses. :

(2) The authorized user will review each planned use of radioactive
materials to ensure that doses will be kept ALARA. Trial runs
may be helpful.

Authorized User's Responsibility to Supervised Individuals

(1) The authorized user will explain the ALARA concept and the need
to maintain exposures ALARA to all supervised individuals.

(2) The authorized user will ensure that su.ervised individuals who
are subject to occupational radiation exposure are trained and
educated in good health physics prac.ices and in maintaining
exposures ALARA.

5. Individuals Who Receive Occupational Radiation Doses

a.

Workers will be instructed in the ALARA concept and its relation-
ship to work procedures and work conditions.

Workers will be instructed in recourses available if they feel that 9 ﬂ
ALARA 1s not being promoted on the job. '

G-4
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6. Establishment of Investigational Levels in Order to Monitor Individual
Occupational External Radiation Doses

This institution hereby establishes investigational levels for occupa-
tional external radiation doses which, when exceeded, will initiate review
or investigation by the RSC anc/or the RS0. Tne investigational levels
that we have acopted are listed in Table 1. These levels apply to the
exposure of indivigual workers.

The RS0 will review and record on Form NRC-5, "Current Occupational
External Radiaticn Exposures,” or an equivalent form (e.g., dosimeter
processor's report) results of persornel monitoring not less than once
in any calendsr quarter as reguired by § 20 401 of 10 CFR Part 20. The
following actions will be taken at the investigationa) levels as stated
in Table 1:

a. Personnel dose less than Investigational Levei 1.

Except when deemed appropriate by the RSO, no further action will be
taken in those cases where an individual's dose is less than Table 1

v

values for the Investigations] Leve! I.

b. Personnel dose equal to or greater than Investigational Level I but
less than Investigational Level II.

The RSO will review the dose of each individual whcse gquarterly dose
equals or exceeds Investigational Level I and will report the results
of the reviews at the first kSC meeting following the quarter when
the dose was recorded. If the dose does not equal or exceed Investi-
gational Level II, no action related specifically to the exposure is
H required unless deemed appropriate by the Committee. The Committee

will, however, review each such dose in comparison with those of others
performing similar tasks as an index of ALARA progran quality and
will record the review in the Committee minutes.

‘L €. Personnel dose equal to or greater than Investigational Level II.

The RSO will investigate in a timely manner the causes of all person-
nel doses equaling or exceeding Investigational Level II and, if
warranted, will take actien. A report of the investigation, any
actions taken, and a copy of the individual's Form NRC-5 or its
equivalent will be presented to the RSC at its first meeting follow-
ing completion of the investigation. The details of these reports
will be included in the RSC minutes.

d Reestablishmenc of investigational levels to levels above those
| listed in Table 1.

In cases where a worker's or a group of workers' doses need to exceed
an investigational level, a new, higher investigational level may
be established for that individual or group on the basis that it is
consistent w'th good ALARA practices. Justification for new

. investigational levels will be documented.

EAPSIE. o Ve
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The RSC will review the justification for and must approve or
disapprove / ' revisions of investigational levels.

7. Signature of Certifying Official*

I hereby certify that this institution has implemented the ALARA Program %”
set forth above. Q

~Sighature

) STANLE™ KRYQOWSKI
g Name (print or type)

PRESTDENT
Title

XThe person who is authorized to make commitments for the administration of
the institution (e.g., hospital administrator).
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APPENDIX H

Mcdel Procedure for Leak-Testing Seaied Sources
(See § 35.59.) 1

You or your contractor may use the following mocel procedure to leak-test
sealed sources. If you, or the contractor, foilow the model procedure you may
say on your application, "We will e-tablish and implement the mode) procedure
for leak-testing sealed sources that was published in Appendix H to Regulatory
Guide 2.8, Revigion 2."

You may develop your own procedure for review. If you do so, you should
consider for inclusion all the features in the model and carefully review the
requirements of § 35.59. Say a your application, “We have doveloped a leak=
test procedure for your =eview that is appended as ATT 10.3," and append your
leak-test procedure. -

MODE! PROCEDURE

< P Make a 1ist of all sources to be tested. This shoula include at leas*
the isotope, the activity on a .pecified date, and the physical form.

2. 1f you will be testing sources stronger than a few millicuries, set out a
survey meter, preferably with a speaker, so you can monitor your exposure
ratc.

3. Prepare a separate wipe sample for cach source. A cotton swab, injection
prep pad, filter paper, or tissue paper is suitable. Number each wipe so
you will know for which source it is to be used. Somples should be taken
as follows:

8. For small sealed sources. it may be easier to wipe the entire acces-
sible surfrce area. Pay particular attention to seams and joints.
However, do not wipe the port of beta applicators.

b.  For larger sealed sources and devices (survey meter calibrator, bone
mineral analyzer source), take the wipe near the radiation port and
on the activating mechanism.

€. For teletherapy machines, take the wipe with ihe source in the off
position. Wipe the area near the shutter mechanism, taking care to
touch neither field 1ight and mirror nor crosshairs. Also wipe the
primary and secondary collimators and trimmers.

d. If you are testing radium sources at the same time you are testing
NRC-licensed sources, they should also be checked for radon leakage.
This can be done by submerging the source in a vial of fine-grained
charcoal or coiion for a day. Then remove the source and analyze
the adsorbent sample as described below. A survey should be done to
be sure the sources are adequately shielded during the leak-test
period.

H-1
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APPENCIX |

Mocel Rules for Safe Use of Radiopharmaceuticals

(See § 35.21.) .

fou may use the following model rules as they appear here

your application, "We wil) esteblish and implement the mode) s
lished in Appendix I to Regulatory Guide 10.8, Revision 2."

, saying on
afety rules pub-

If you prefer, you may develop your own rules for safe use of radio-
pharmazeuticals for review. It you do so, you should consider for inclusion
all the items in the mode) rules and carefully review the requiremants of
Part 35. Szy on your application, "We have .. loped rules for the safe use
of radiopharmaceuticals ~or your review that are aopended as ATT 10.4," and
append your model rules for the sa’e use of ‘adiopharmaceuticals.

MODEL RULES A

1. Wear laboratory coats or other protective clothing at all times in areas
where radioactive materials are used.

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

3. Eitlner after each procedure or before leaving the arez, monitor your hands
for contamination in a low-background area with a crystal probe or camera.

4. Use syringe shields for routine preparation of multi-dose vials and
#9ministration of radiopharmaceuticals to patients, except in thuse circum-
starces in which thair use § contraindicated (e.g., recessed veins,
infants). In these exceptional cases, consider the use of other protective

methods such as remote delivery of the dose (e.g., through uze of & butter-
fiy valve).

Do not eat, drink, smoke, or apply cosmetics in any area where radioactive
raterial is stored or used.

Do not. store food, drink, or personal effects in areas where radioactive
material ic stored or used

Aear personnel monitoring devices at all times while in areas where radio-
active materials are used or stored. Tnese devices should be worn 2s
prescribed by the Radiation Safety Officer. When not being worn to moni-
tor occupational exposures, personnel monitoring devices should be stored
in the work place in a designated low-background area.

8. Wear a finger exposure monitor during the elution of generators; during

the preparation, assay, and injection o7 radiopharmaceuticals; and when
hoiding patients during procedures.

9. Dispose of radioactive waste only in designated, labeled, and properly

. shielded receptacles.
10. Never pipette by mouth.

I-1
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Wipe-test byproduct material storage, preparation, ;nd acministration
areas weekly for contamination. 1f necessary, decontaminate or secure mf
the area fnr decay. . ,

With a radiation detection survey metLr, survey the generator storage,
kit preparatior, and injection areas d:"ly for contamination. 1f necescary,
jecontaminate or secure the area for decay as appropriate.

Confire radioactive solutions in shielded containers that are clearly
labeled. Radiopharmaceutica] multidose diagnostic vials and therapy vials
should be labeled with the isotope, the name of the compound, ancd the cate
and time of receipt or preparation. A log book shculd be used to record
the preceding information and tota) prepared activity, specific activity
as mCi/cc at a specified time, total volume prepared, total volume remain~
ing, the measured activity of each patient dosage, and any other appro®
priate information. Syringes and unit dosages should be labeled with the
radiopnarmaceutica1 name or abbreviation, type of study, or the patient's
name.

Assay each patient dosage in the dose calibrator before administering it.
Do not use a dosage if it is more than 10 percent off from the prescribed
dosage, except for prescribed dosages of less than 10 microcuries. When
measuring thc dosage, you need not consider the radioactivity that adheres
to the syringe wall or remains in the needle. Check the patient's name
and ideatification numbe:> and the prescribed radionuclide, chemical form,
and dosage before administering. :

Always keep flood sources, syringes, waste, and other radioa.tive material J
in shielded containers. ;

Because even sources with small amounts of radioactivity exhibit a high dose
rate on contaci, you should use a cart or wheelchz v 1o move flood sources,
vaste, and other radioactive material.

]=2



= s Ly e < : = e e S | W v v g ¥ o iR Ly £ Wi oy § gy <
2 'M’ o - RV St v R A . ¥ AR a A S R 51 s S a1, o v GRSl & BN 6
- _— - A - —— ~‘: A -
. : &S

- o P i . . e . e
& 12
.- - e
% . ety v . -
. - g . . . -y
3 .' . » "
» v

3 M

APPENDIX J

Model Spill Procedures
(See § 35.21.)

You may use the ?61lowing model spill procedures as they appear here,
saying on your application, "We will estab)ish and implement the model spill
procedures published in Appendix J tc Reoulatory Guide 10.8, Revision 2."

If you prefer, you may develop your own spill procedures for review. If
yod do so, you should consider for inclusion all che items in the model proce-
dures. Say un your application, “We have developed spill proucedures for your
review that are appended as ATT 10.5," and appenu your spill procedures.

MODEL PROCEDURES

Minor fpills of Liquids and Solids

1. Notify persons in the area that a spill has occurred.

2. Prevent the sprea. >f contamination by Covering the spill with .bsorpent
paper.

3. Clean up the spill using d..posable gloves and absorbent paper. Carefully
fold the absorbent paper wiih the clean side out and place in a plastic
bag for transfer to a radicactive waste containar. Also pui contaminated
gloves and any other contaminated disposable material 1n tne bag.

4. Survey the area with a low-range radiation detector survey meter. Cheik
the area around the spill. Also check your hands, clothing, and shoes
for contamination.

“.  Report tlie 1incident to the Radiation Safety Officer (RS0).

6. The RSO will follow up on the cleanup of the spiil and will couplete the
Radioact e Spill Report (see Exhibit 10) and the Radicactive Spi?1 Con-
tamination Survey (see Exhibit 11).

Major Spills of Liquids and Sclids

1. Clear the area. Notify all persons not involved in the spill to vacate
the room.

2. Preveat the spread of contamination by covering the spill with absorbent
paper, Lut do not attempt to clean it up. To prevent the spread of con-
tamination, limit the movement of all personnc) who may be contaminated.

3. Shield the source if possible. This should be done only if it car. be
done without further contamination or a significant increase in radiation
expasure.

Close the room and jock or otherwise secure the area to prevent entry.

R S TR
o Ea

Notify the RSO immediately.
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6. Deccntaminate personnel by removing contaminatec clothing and flushing
contaminated skin with lukewarm water and then washing with mild soap.
1f contaminat ‘on remains, induce perspiration by covering the area with
plastic. The . wash the affected area aga’n to remove any contamination
that was released by the perspiracion,

7. The RSO will supervise the cleanup of the spi’l and will compiete the
Radioactive Spill Report (see Exnhibit 10) and the Racioactive Spill Con-
tamination Survey (see Exhibit 11).

The following is not part of the model spill procedure:

Major Spills and Minor Spills

The decision to implement a major spill procedure instead of a minor spill
procedure depends on many incident-specific variables such 2s the number of
incividuals affected, other hazards present, likelihood of spread of contami-
nation, and types of surfaces contaminated as well as the radiotoxicity of the
spilled material. For some spills of short-lived radionuclides the best spill
, rocedure may be restricted access pending complete decay.

Table J-1, which may be used as general guigance to determine whether a major
spill procedu e or a minor spill procedure should be implemented, was developed
based on a cumparision of information from the following sources:

3 "Standards for Protection Against Radiation," Propcsed Rule, Part 29,
pub1ished January 9, 1986, Appendix B, Table 1, Column 3 (Derived Air
Concentra.ion Values) 51 FR 1082.

2. "Gamma Radiation Levels for One Curie of Some Radionuclides," Radio-
logical Health Handbook, January 1970 edition, Department of Health,
Education, and weifare, washington, DC, p. 177 .

3. National Council on Radiation Protection and Measurements, "Safe Handling
of Radioactive Materials," NCRP Report No. 30, paragraph 2.3 and Table 2,
1964.

4. "“Upgraded Emergency Preparedness for Certain Fuel (ycle and Materials

Licansees," Advance Notice of Proposed Rulemaking on “arts 30, 40, and 70,
46 FR 29712, Table 1, June 3, 128l.

Table J-1 may need to be modified vefore being used for guidance in a specific
area of use.

J-2
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TABLE J-1

Relative Hazards of Common Radionuclides
Estimate the amount of radioactivity spilled. Initiate a major or minor spill
procedure based c¢n the following dividing 1ine. Spills above these. millicurie
amounts are considered major, below are considered minor.

Radicnuclide Millicuries Radionuclide Millicuries
Pe3. 10 Tc-99m 1C0
Cr-51 100 In-111 10
Co-57 100 1-123 10
Co-58 10 1-12% 1
Fe-59 10 1-131 1
Co=60 1 Yb-169 10
Ga=67 - 100 Hg=197 100
Se-75 10 Au-198 10
Sr-85 10 T1-201 100
Spill Kit
You mey also want to consider assembling a spill kit that contains:
“ 6 pairs disposable gloves, 1 pair housekeeping gloves

2 disposable lab coats

2 paper hats

2 pairs shoe rovers

1 roll absorbent paper with plastic backing

6 plastic trash bags with twist ties

"Radioactive Material" labeling tape

1 china pencil or marking pen

3 p.estrung "Radioactive Material" labeling tags

Supplies for 10 contamination wipe samples

Instructions for "Emergency Procédures"

Ciipboard with one copy of Radioactive Spill Report Form 4
Pencil :

Forms ’

You may want to use Exhibit 10, Rauioactive Spil Report, and Exhibit 11,
Radioactive Spill Contaminatich Survey Forms,

J-3
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EXHIBIT 10
Radioactive Spill Rejport

am
The spill occurred.at __: _pamon __ =~ = room ___

Instrument used to check for personnel contamination:
Meter model: Meter S/ Probe model: _ __ Probe S/N:

Personnel present Personnel contamination results*

*0On the back of the sheet, indicate any personnel deconiamination, additional
monitoring, or care instituted.

Survey the spill area to identify hot spots, then begin decontaminaticn. When
finished, corduct a2 postcieaning contamination wipe-test.

Radioisotopes present cr suspected in the spill:

¢ mci of as
mCi of as
mCi of 2s

Give a brief description of the accident:
p

Give a brief description of followup actions taken to prevent recurrence:

Name: _
Date:
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Radioactive Spili Contamination Survey

The spiil occurred at “_h;___ﬂm on - - in room _ . Decontamination completed at :___ﬁm.
pre- | post-clean 1;
ciean dpm/ 2 t

loc|mR/hrimR/hr] 100cm
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APPENDIX X

Model Guidance for Ordering and Recr “ving
Radioactive Materia)
(See §§ 30.51 and 20.205.)

.

You mey use the following guidance to control the ordering and receipt of
radioactive materia’. If you “0llow all the guidance, you may say on your
application, "We will establish and ‘mplement the mode) guidance for ordering
and receiving radiocactive materia) that was published in Appendix K to Regula-
tory Guide 10.8, Revision 2."

If your procedure does not follow all the guidance in the model, you may
cevelop your own procedure for review. If you do so, you should consider for
inclusion all the features in the mode]l and carefully review the reguirement:
of §§ 30.51 and 20.205. Say on your application, "Wwe have developed a proce-
dure for ordering anc receiving radioactive material for your reviaw that '3
appended as ATT 10.6," and append your procedure for ordering and raceiving
radioactive material.

MODEL GUIDANCE

1. The Radiation Safety Officer (RSO) ar a designee must authorize each
order for radicactive materials and ensure that ‘ha requested materials
and quantities are authorized by the license for use by the requesting
authorized user and that possession limits are not exceeded.

o
i.t 0 2. The RSO w'11 :stablish and maintain a system for ordering and receiving
| radioactive material. The svstem must contain the following information:

a. For routinely used materials

(1) Written records that identify the authorized user or department,
isotope, chemical form, activity, and supplier will be made.

(2) The above records will be checked to confirm that material
received was ordered through proper channels.

b. For occasionally used materials (e.g., therapeutic dosages)

(1) The authorizetd user who will perform the procedure will make a
written request that indicates the isotope, radiopharmaceutical,
activity and supplier.

(2) The person who receives the material will check the physician's
writien request to confirm that the material received is what
vas ordered.

3. For deliveries during normal working hours, the RSO will tell carriers to
geliver radioactive packages directly to a specified area.

4. For deliveries during off-duty hours, the RSO ~i11 tell security personpnl
or cther designated persons to accept delivery of radioactive packages in
accordance with procedures outlined in the sample memorandum below.

3 K-1




ATT - KA
® *

HE | IMALDEN HOSPITAL

‘

HOSPITAL ROAD, MALDEN, MA 02148-3501 » /617) 322-7560

AFRIL 22,1988

MEMO TO: (KIEF OF SECURITY
FROM: RADIATION SAFETY CFFICER-- CHARLES D, CHIPMAW M,D.
SIBJECT: RECEIPT OF PACKAGES CONTAINING RADIOACTIVE MATERIAL (Spm to 7am)

The security guard on duty shall accept delivery of packages containing
radicactive material that arrive during other than normal workiap hours.
Packages should be placed on & cart or wheelchair and taken immediately to
the Nuclear Medicine Department Hot Lab. Upon arrival ,unlock the door to
the Hot Lab and plave the package behind the lead enclosure on top of the
lead lined wurk bench. Always -elock the Hot Lab door and be certain
that the area is secure before ~aving.

If the package appears to be aamaged, immediately contact one of the
individuals iuentified below. Ask the carrier to remain at the hospital until
it carn be determined that neither the driver nor the delivery vehicle is
contaminated.

If you have any questions concerning this memorandum, please
call our hospital Radiution Safety Officer Charles D. Chipmw M.D. at
extension 5205.

RADIATION SAFETY OFFICER: CHARLES D, CHIPMAN N.D,  EXT, 5205
HOME (617) 729-6260

Chief Nuclear Medicine Tech:ologist: KEINRTH A, BROWN NM,NMF EXT. 5211
HOME (617) 851-6543

*AN AFFILIATE OF NORTH SUBURBAN HEALTH SYSTEMS, INC
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Sample Memorandum

MEMO TO: Chief of security - :
ROM: Radiation safety Officer
SUBJECT: Receipt of packages Containing Radioactive Material

The security gur.rd on duty shall accept delivery nf packages containing radioactive
material that arrive during other than normal working hours. packages shevld

pe placed on & cart or wheelchair and taken immediately to Lhe Nuclear Medicine
Department, Room . Unlock the door, place the package on top of the counter,

et

and reloch the door.

1f the package appears to be damaged, smmediately contact one of the jndividuals
identified below. Ask the carrier 1o remain at the hospital until it can be
determined that neither the driver nor the delivery vehicle is contaminated.

1f you have any questions concerning this memorandum, please call our hospital
Radiation Safety officer, , at extension ___:

Name Home Telephone

Radiation Safety pofficer:
chief of Nuclear Medicine:
Chief Nuclear Medicine Technologist: y il
Nuclear Medicine Technologist on call
(call page operator at extension U
Nuclear Medicine physician o call
(call page operator at extension WAy
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APPENDIX (

Model Procedure for Safely Opening Packages Containing Radioactive Materia)
(See §§ 35,23, 30, 81, 20.203(f)(4), and 20.205.)

You may use the following mode) procedure for opening packages. ‘If you
follow the model procedure, you may S8y on your application, "Je will establish
and implement the mode! procedure for oper.ing packages that was published in
Appendix L to Regulatory Guide 10.8, Revision 2." .

If you develop your own package opening procedure for review, you should
consider for inclusion a’l the features in the model. Say on your application,
"We have developed a package opening procedure for Your review that is appended
&s ATT 10.7," and append your package opening procedure.

MODEL PROCEDURE

l. Special requirements must be followed for packages containing quantities
of radioactive material ir excess of the Type A quantity limits sp_:ified
in paragraph 20.205(b) of 10 CFR Part 20 (e.g., more than 20 curies of
Mo=99, Tc-99m, uncompressed Xe-133, or more than 3 curies of Xe=133, I-131,
Cs-137, Ir-192, I-125, or more than 0.001 curie of Ra=226). Such packages
must be monitored for external radiation levels and surface contamination
within 3 hours after receipt if received during werking hours or withir,

18 hours if received after working hours, in accordance with the i'equire-
merits of paragraphs 20.205(a) through (¢). The NRC Regional Office must
be notified if removable contamination exceeds 0.01 microcurie (22,000
dpm)/100 cm?.

2. For packaces received under the specific liceise, the following procedure
for opening each Package will be followed:

8. Put on gloves to prevent hand cortamination.

b. Visually inspect the Piackage for any sign of damage (e.g., wet or
Crushed). 1If damage is noted, stop the procedure and notify the
Raciation Safety Officer (RSO).

C.  Measure the éxposure rate from the package at 1 meter and at the
Package surface. If it is higher than expected, stop and notify the
RSO. (The "transport index" noted on packages with "Yellow II" or
“Yellow III® labels is the approximate dose rate, in millirem per
hour, at 1 meter from the Package surface fsee § 71.4 of 10 CFR
Part 71); the surface dose rate for such packages should not exceed
200 milYirem per hour. The dose rate from Packages with "White I"
labels should be less than 0.5 millirem per hour at the package sur-
face. (See § 172 403 of 49 CFR Part i72.))

d. Open the package wit. the following precautionary steps:

(1) Remove the packing slip.

B |
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(2) Open the outer peckage following th, (i tions .
if provided. : g the supplier's ‘h'lStTUC ) ‘ﬂ

(3) Open the inner package and verify that the contents agree with
the packing slip. '

(4) Check the integrity of tne final source container. Look for
broken seals or vials, 10ss of liquid, conden<ation, or dis-
coloration of the packing materia).

(5) 1If anything is other than expected, stop and notify the RSO.

e. If there is any reeson to suspect contamination, wipe the external
surface of the final source contziner and remove the wipe sample to
a low-background area. Assay the wipe sample to determine if there
is any removable radicsactivity. [The licensee should specify in the
procedure manual which instrument, for example, a thin-end-window GM
survey meter, a Nal(T1) crystal and ratemeter, a 1iquid scintillation
counter, or a propcrtional flow counter, should be used for these assays.
The detection efficiency must be determined tc convert wipe sample
counts per minute to disintegrations per minute. Note that a dos=
ralibrator is not sufficiently sensitive fur this measurement.] Take
+ 2cautions againsu the potential spread of contamination.

f. Check the user request to ensure that the material received is the
material that was crdered.

g. Monitor the packing material and the empty packages for contamination ”(f
with a radiation detection survey meter before discarding.

(1) If contaminated, treat this material as radioactive waste.

(2) If not contaminated, remove or obliterate the raciation labels
before discarding in in-house trash.

h. Make a record of the receipt.

3. For packages received under the general license in § 31.11, the following
procedure for opening each package will be followed:

a. Visually inspect the package for any sign of damage (e.g., wet or
crushed). If damage is noted, stop the procedure and notify the RSO.

b. Check to ensure that the material received is the meterial that was
ordered.

See Exhibit 12 for a sample record form you may want to use.
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AFFIX _ DELIVERY BOX SURVEYS
pRESCR’PTlON ' ”::‘._i“.' Wipe Sumv 'i ')u:""(!n‘ M"J"“‘:? {
HERE 1
2
3
4
Bko.
DISPOSAL RECORD
DISPOSED BY
RETURNED TO NPI ( ) OR.
VOLUME RETURNED
B N AR s . DATE
Date L __\.Ju-lflflrlvofo’!w:i‘“ Activity Read Volume Vol. Remaining Initial

AFFIX DELIVERY BOX SURVEYS
PRESCR' PT'ON Delivery [Wipe Survey Sudac‘:" ""’3 Feel
HERE | ]
2 -
3
4
Bkg.
DISPOSAL RECORD
DISPOSED BY
RETURNED TO NPI ( ) OR
VOLLIME RETURNED
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SYNCOI 'UNIT DOSE PRESCRIPTION RECORD

PRESCRIPTIONS

DISPOSAL RECORD

Place Top of Prescription #12 Mere

FO—

DISPOSED BY s

"

RETURNED TO SYNCOR ( ) OF!Z

Place Top of Prescription #11 Here

. Place Top of Prescription #10 Here

Place Top of Prescription #9 Here

Place Top of Prescription #8 Here

Place Top of Prescription #7 Here

7 Piace Top of Jrescription #6 Here

Place Top of Prescription #5 Here

Place Top of Prescription #4 Here

{Place Top of Prescripilon #3 Here

Place Top of Prescription #2 Here

Place Top of Prescription #1 Here

DISMOSED BY

a1
RETURNED TO SYNCOR ( ) OR

DISPOSED BY

e 3

RETURNED TO SYNCOR ( ) OR_

DISPOSED BY o

RETURNED TO SYNCOR({ )OR

DISPOSED B
3
RETURNED TO SYNCOR( ) OR

i aoniion T Wi

DISPOSED BY

RETURNED TO SYNCOR ( ) OR.

DISPOSED BY e ———— DATE__

RETURNED TO SYNCOR ( ) OR__

DISPOSED BY

»,(‘

RETURNED TO SYNCOR( ) OR_

DISPOSED BY 1

RETURNED TO SYNCOR ( ) OR

D!SPOSED BY

. DATE
RETURNED TO SYNCOR ( ) Gi__-

DISPOSEDBY o DATE
RETURNED TO SYNCOR ( ) OR_

DIBRPOSED BY o il DRI,
RETURNED TO SYNCOR ( »;iz_

INSTRUCTIONS

To mount first report, pull off the two paper
tabs indicated by the arrows. Position report
edges lo top and side guide lines, then press
the report down over the exposed adhesive

The adhesive is pressure-sensitive: be sure
to press the report down over the exposed
adhesive

Press lightly to attach temporarily. Press firm
ly to attach securely and permanently

SIPYRIGHT SYNCOR

=

DELIVERY BOX SURVEYS

/h
{mr/ht.) 1M

Delivery |Wipe Survey| surface

1

2

3

4




APPENDIX M

Records of Byproduct Material Use

General .

Many suppliers include pressure-sensitive stickers or forms that have much
of the information required by the regulations. You may use these in your
records and need not duplicate the information on them. Be sure to write down
whatever additional information is required but is not cue¢ or printed on them.
Information does not have te be recorded in the order given in these procedures.
Also, you do not Bave to replicate entries. For example, if you prepare a
multidose vial for use one cay, you do not have to record the date each time
you draw a dosage from it; if you take 30 Ir-192 seeds that are each 0.5 milli-
curies, you do not have 1o 1ist each seed individually.

M.1 Records of Unit Dosage Use (§§ 30.51, 35.21, 35.53)

P You may use the following model procedure 10 keep a record of unit dosage
use. If you will follow the model procedure, you way say on your application,

e will establish and implement the model procedure for a unit dosage record

system that was published in Appendix M.1 to Regulatory Guide 10.8, Revision 2."

1f you prefer, you may develop your own unit dosage record system for
review. If you do so, you should consider for inclusion all the features in
the mode) procedure and carefully review the requirements of §8 30.51, 35.21,
and 35.53. Say on your applicastion, "We have developed & procedure for a unit
gosage record system for your review that is appended as ATT 10.8," and append

your unit dosage record procedure.

MODEL PROCEDURE

For each unit dosage received from a supplier, make a record of the:

Radionuclide;

Generic name or its abbreviation or trade name;
Date of receipt;

1

2

3

4. Supplier;
5 Lot number or control number, if assigned;
6

Activity in millicuries or microcuries as recorded on the unit dosage or
packing s1ip and its associated time;

Date of administration or disposal;

-4

8. 1f administered,

a. Prescribed dosage (uniess already recorded in clinical procedure
manual),

M-1
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b. Measured activity in millicuries or microcuries and date and time .
of measurement, : fi?‘
c. Patient name and identification number if one has,been assigned; ‘
g. 1f discarded, the date and method of disposal; and
10. Initials of the individual who made the record.

see Cxhibit 13 for @ Unit Dosage Receipt and Use Log Form you may want 1o
use.

M.2 Records of Multidose vial Use (8§ 30.51, 35.21, 35.53)

You may use the following model procedure 10 keep a record of multidose

vial use. If you will follow the mode] procedure, you may & on your applica-

tion, "we will establish and implement the mode] procedure for @ multidose vial
;ecord systfm that was published in Appendix M.2 to Regulatory Guide 10.8,
evision 2."

1f you prefer, you may develop your own multidose vial record system for
review. 1f you do so, you should consider for inclusion all the features in
the model system and carefully review the requirements of §§ 30.51, 35.21, and
35,53, Say on your application, "we have developed 2 procedure for @ multidose
vial record system for your review that is appended as ATT 10.9," and append
your multidese vial record procedure.

MODEL PROCEDURE »f

For each multidese vial that you receive from a supplier or that you prepare,
make a record of the:

8 kadionuclide;

2 Generic name or its abpreviation or trade name;
3. Date of receipt OF preparation;
4

Date and time of initial assay and amount in both millicuries and
cubic centimeters (cc) or milliliters (m1);

o

Supplier or kit manufacturer;
6. 1f administered,

a. Prescribed dosaqe (unless already recorded in clinical procedure
manual),

b. Date and time dosage was drawn and measured,

c. Calculated volume that is needed for the prescribed dosage,

d Measured activity in millicuries OF microcuries,

e patient name and identification number if one has been assigned;

7. 1f discarded, the method of disposal and date; and 'r
)

8. Initials of the individual who made the record.
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See Exhibit 14 for a Multidose Vial Preparation and Use Log Form you may
want to use.

M.3 Measuring and Recording Molybdenum Concentration (§ 35,204)

The regulations require that each licensee who uses a technetium generator
to prepare radiopharmaceuticals must test each elution or extraction for its
molybdenum concentration. (This does net have to be done when using radio-
pharmaceuticals obtained from a distributor.). This measurement is usually made
with a dose calibrator. Licensees may not administer radiopharmaceuticals that
contain more than 0.15 microcurie of Mo-93 per millicurie of Tc-99m at the time
of administration. If an elution or extraction has a higher concentration, there
may be a manufacturing defect that should be reported under paragraph 21.21(b) of
10 CFR Part 21.

The model procedure for measuring molybdenum concentration is based on the
use of a "molybdenum breakthrough pig." VYour dose calibrator manufacturer wiil
usually supply, as an option, a molybdenum breakthrough pig made of lead. The
pig is usually thick enough to shield all the technetium photons but only a
fraction of the molybdenum photans. The manufacturer wil) specify the Mo-89
corraction factor to convert frow measured Mo-99 to tota) Mo=9¢,

The following model proceiura may be used to measure the molybdenum concen-
tration in Mo-99/Tc-99m genera.cr elution. If you will follow the model proce-
dure, you may say on your appliietion, "We will establish and implement the
model procedure for measuring and recording molybdenum concentration that was
published in Appendix M.3 to Regulatory Guide 10.8, Revision 2."

If you prefer, you may develop your own molybdenum concentration procedure
for review. If you do so, you shoulg consider for inclusion &)} the features
in the model procedure and carefully review the requirements of § 35.204. Say
on your application, "We have developed a procedure for measuring and reccrding
molybdenum concentration for your review that is appended as ATT 10.10," and
append your procedure for mezsuring and recording molybdenum concentration.

MODEL PROCEDURE

Each time a generator is eluted, make a record of the:
1. Date the generator was received;

2. Date and time of elution;

3. Measured Mo-99 activity in microcuries;

4. Product of the measured Mo-99 activity and the correction factor noted by
the molybdenum breakthrough pig manufacturer;

5. Measured Tc-99m activity in millicur:
6. Ratio of the total Mo-99 microcuries pf 'licurie of Tc-99m and check-
mark that the ratio is less than 0.07 n ... .urie of Mo-99 per millicurie

of Tc-9%m. (If it isn't, stop and notify the RSO. In conformance with
paragraph 21.21(b) of 10 CFR Part 21, the licensee must notify the NRC if

M-3
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a leaking generator is detected.) [The 0.07 action level allows for the
quicker decay of the Tc through the day of use. It is assumed that the 6{
material will be used within 6 nours, at which time the concentration of

Mo-99 to Tc-99m would have doubled. ]

7.  1Initials of the person who made the record.

M.4 Keeping an Inventory of Implant Sources (§§ 30.51, 35,21, 35.406)

You may use the fellowing mode

record for implant sources. If you will follow th
sgy on your application, "We wi1] establish and implement the
for keeping an inventory of implant sources that was published in Appen

to Regulatory Guide 10.8, Revision 2."

our own procedure for keeping an inventory
and use record for implant sources. 1f you do so, you should cnnsider for
inclusion all the features in the mode) system and carefully review the reguire=-
ments of §§ 30.51, 35.21, and 3%.406. Say on your application, we have devel=
oped & procedure for keeping an inventory of implant sources for your review
that is appended as ATT 10.11," and append your procedure for keeping an
inventory and use record for implant sources.

procedure to keep an inventory and use

e model procedure, you may
model procedure
dix M. 4

1f you prefer, you may develop ¥y

MODEL PRCCEDURE

1. Use a locking installed cabinet or safe to store all im

plant sources.

2. Make a 1ist of names of those individuals you allow to handle implant
sources and have them initial besice their names.

draw a map of the storage drawer.and indicate the

activity of the source at each storage point. For short-1ived sources
that you store in the manJiacturer's shipping container, indicate the
area in the safe where you put the container. Also, be sure to add the

sources to the inventory log.

3. For long-lived sources,

4. Post the map and the list of individuals whom you permit to handle the

sources in the storage area or on the inventory log.

§. Each time you remove a source, make a record of the number and activity
of sources removed, the room number of use or patient's name, and the time
and date they were removed from storage; initial the record.

to storage, immediately count them to ensure
een returned. Then make a record of the
returned, the room number of use or

d date they were returned to storage;

6. Each time you return sources
that every source removed has b
number and activity of sources
patient's name, and the time an
initial the record.

ncy between the record and the number of

7. 1f you ever perceive & discrepa
notify the R0 immediately.

sources in use and in storage,

See Exhibit 15 for a sample form you may want to use.
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» EXHM/T.36
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® ’) SYNCON UNIT DOSE FRESCRIPTION RECORD
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INSTRUCTIONS

To mount first report, pull off the two paper
tabs indicated by the arrows. Positior report
edges to top and side guide lines, then press
the report down over the exposed adhesive,

The adhesive is pressure-sensitive: be sure
to press the report down over the exposed
adhesive

Press lightly to attach temporarily. Press firm-
ly to attach securely and permanently.

COPYRIGHT SYNCOR

PRESCRIPTIONS DISPOSAL RECORD

Place Top of Prescription #12 Here DISPOSED BY g DATE
: RETURNED TO SYNCOR ( )%R‘

" Place Top of Prescription #11 Here DISPOSED BY o L DATE
RETURNED TO SYNCOR( ) E)Fql

" Place Top of Prescription #10 Here o DISPOSED BY L DATE

| RETURNED TO SYNCOR () OF”.

. Place Top of Prescription #9 Here ; DISPOSED BY___ & DATE
RETURNED TO 8YNCOR( ) 8;!

" 'Place Top of Prescription #8 Here DISPOSED BY DATE
RETURNED TO SYNCOR( ) 0&

g A Place Top of Prescripiion #7 Here et DISPOSED BY DATE

RETURNED TO SYNCOR ( ) OR

'Place Top of Prescription #6 Here " DISPOSED BY DATE.
RETURNED TO SYNCCR( ) OF\!

) Place Top of Prescription #5 Here i e DISPOSED BY DATE.
) RETURNED TO SYNCOR( ) O;?

" IPlace Top of Prescription #4 Here s DISPOSED BY % DATE.
‘ RETURNED TO SYNCOR ( )%)lR

% :Place Top of Prescription #3 Here DISPOSED BY_ _ DATE
RETURNED TO SYNCOR( ) 61

Place Top of Prescription #2 Here % DISPOSED BY N DATE
RETURNED TO SYNCOR ( ) OR

" Place Top of Prascription #1 Here ‘" DISPOSED BY DATE.
| RETURNED TO SYNCOR ( )0t

DELIVERY BOX SURVEYS

Delivery |Wipe Survey| syrtace

(mr/hr.)

1/M

;

2
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AFFIX DELIVERY BOX SURVEYS
PRESCR' PT' O N Delivery |Wipe Survey Sur?ac‘:" hv.)3 Feel
HERE
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APPENDIX N

Model Procedure fur Area Surveys
(See § 35.70.) A

You may use the following madel procedure to perform area surveys. If you
follow the mode! procedure, yo': nay say on your application, "We will establish
and implement the mode)l procedure for ares surveys that was publiished in
Appendix N to Reguiatory Guide 10.8, Revision 2."

You may develop your own procedure for review. If you do so, you should
consider for inclusion 2))1 the features in the mode’ procedure and carefully
review the requirements of § 35.70. Say on your application, "We have developed
survey procedures for your review that are appended as ATT 10.12," and append
your survey procedures,

MODEL PROCEDURE

Ambient Dose Rate Survevs

1. Survey Areas

a. In radiopharmaceutical elution, preparation, and administration areas,
survey at the end of each day of use with a radiation detection survey
meter. If diagnostic administritions are eccasionally made in patients'
rooms and special care is taken to remove al) paraphernalia, those
rooms need not be surveyed.

b. In laboratory areas where only small quantities of gamma-emitting
radioactive material are processed (less than 200 microcuries at &
time), survey monthly with a radiztion detection survey meter,

"R In radiopharmaceutical storage and radiopharmeceutical waste storage
areas, survey weekly with a radiation detection survey meter.

d. In sealed source and brachytherapy storage areas, survey guarterly with
a radiation measurement survey meter.

2. Immediately nutify the RSO if you find unexpectedly high or low levels.

Removable Contamination Survevs

1. Survey Areas

a. In radiopharmaceutical eluticn, preparation, and administration
areas, survey weekly for removable contamination. If diagnostic
administrations are occasionally made in patients' rooms and special
care is taken to remove all paraphernalia, those rooms need not be
surveyed.

b. 1In laboratory areas where only small quantities of ghoton-emitting

radioactive material are processed (less than 200 microcuries at a
time), survey monthly for removable contamination.

N-1



g, .30 radiopharmaceutical storage anu radiopharmaceut$C31 waste storage
areas, survey weekly for removable contamination.

2. The wipe sample assay prqcedure should be sufficiént1y gensitive to detect
the presence of 2000 dpm/100 cm® of removable contamination (200
dpm/loo cm? for isotopes of jodine). You must use a radicactive source

with a known amount of activity to convert sample measurements (usually

in counts per minute or cpm) to disintegrations per minute or dpm.

3. Immediately notify the RSO if you fi;d unexpectedly high levels.

Records

.13 Keep a record of cose rate and contamination survey results. It must

include the following information:

a. Tﬁe date, area surveyed, and equipment used.

b. The name OTr initials of the person who made the survey.

c. A drawing of the areas surveyed with contamination and dese rate
action levels as estanlished by the RSO. (Recommended removable
surface contamination action levels are published in Regulatory
Guide 8.23, nRadiation Safety Survey: at Medical Institutions." See
Regulatory Guide 8.23 or Table N-1 below for guidance in establish*
ing your action levels.)

d. Measured dose rates in mR/hr or contamination levels in dpm/

100 cm®, as appropriste.

e. Actions taken in the case of excessive dose rates or contamination
ancd followup survey information.

2. The RSO will review and initial the record at least monthly and also

promptly in those cases in which action levels were exceeded.

The following information is not part of the mode) procedure.

see Exhibit 16 for a sample record form.

N-2
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APPENDIX R

Mode) Procedure for Waste Disposa) )
(See §§ 20.301, 20.303, 20.306, and 35.92.)

The following general guidance and procedure may be used for disposal
of radioactive waste. If you follow ali the general guidance and procedures,
you may say on your application, "We will establish and impiement the general
guidance and model procedurss for waste disposal that were published in
Appendix R to Regulatory Guide 10.8, Revision 2."

1f you prefer, you may develop your own procedure for review. 1f you do
$o0, you should consider for inclusion all the features in the general guidance
and models and carefully review the requirements of §§ 20.301, 20.303, 20.30%,
and 35.92, Say on your application, "We have developed a procedure for waste
disposal for your review that is appended as ATT 11.1," and attach your procedure.

Querview

There are four commonly used methods of waste dispesal: release to the
environment through the sz7itary sewer or by evaporative release; decay-in-
storage (DIS); transfer to a burial site or back to the manufacturer; and
release to in-house waste. With the exception of the patient excreta (see
paragraph 20.303(d)) and generally licensed in vitro kit exemptions (see para-
graph 31.11(f)), nothing in these guidelines relieves the licensee from main-
taining records of the disposal of licensed material. (5ee paragraphs 30.51(a)
and 20.401(c)(3).)

General Guidance

1. Al radioactivity labels must be defaced or removed from containers and
packages prior to disposal in in-house waste. If waste is compacted, all
labels that are visible in the compacted mass must be defaced or removed.

2. Remind employees that nonradioactive waste such as leftover reagents, boxes,
and packing material should not be mixed with radicactive waste.

3. Dccasionally monitor all procedures to ensure that radioactive waste is
not created unnecessarily. Review al! new procedures to ensure that waste
is handled in a manner consistent with established procedures.

4. In a)1 cases, consider the entire impact of various available disposal
routes. Consider occupational and public exposure to radiation, other
hazards associated with the materia) and routes of disposal (e.g., toxi-
city, carcinogenicity, pathegenicity, flammability), and expense.

MODEL PROCEDURE FOR DISPOSAL OF LIQUIDS AND GASES

Liquids may be disposed c¢f by release to the sanitary sewer or evaporative
release to the atmosphere. This does not relieve licensees from complying with
other regulations regarding toxic or haiardous properties of these materials.

R-1
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1. Regulations for disposal in the sanitary sewer appear in § 20.303. Mate-
rial must be readily soluble or dispersible in the water. There are daily
and monthly limits based on the tota)l sanitary sewerage rele:se of your
facility. (Excreta from patients undergoing medical diagnosis or therapy
is exempt from all the above limitations; see paragraph 20.303(d).) Make
a record of the date, radionuclide, estimated activity that was releaced
(in millicuries or microcuries), and of the sink or toilet at which the
material was released.

2. Limits on permissible concentrations in effluents to unrestricted areas
are enumerated in Table Il of Appendix B to 10 CFR Part 20. These limits
apply at the boundary of the restricted area. Make a record of the date,
radionuclide, estimated activity that was released (in millicuries or micro-
curies) and estimated concentration, and of the vent site at which the mate-
rial was released.

3, Lliquid scintillation-counting media conteining 0.05 millicurie per gram
of H-3 or C-14 may be disposed of without regard to its radioactivity
(§ 20.306). Make a record of the date, radionuclide, estimated activity
(in millicuries or microcuries), calculated concentration in microcuries
per gram, and how the material was disposed of.

MODEL PRCCEDURE FOR DISPOSAL BY DECAY-IN-STORAGE (DIS)

Short-1ived material (physicel half-1ife less than 65 days) may be dis~
posed of by DIS. 1f you use this procedure, keep material separated according
to half-life.

1. Consider using separate containers for different types of waste, e.8.,
capped needles and syringes in one container, other injection paraphernalia
such as swabs and gauze in another, and unused dosages in a third container.
Smaller departments may find it easier to use just one container for all
DIS waste. Becaus2 the waste will be surveyed with &ll shielding removed,
the containers in which waste will be disposed of must not provide any
radiation shielding for the meterial.

2. When the container is full, seal it with string or tape and attach an
identification tag that includes the date sealed, the longest-lived
radioisotope in the container, and the initials of the person sealing the
container. The container may then be transferred to the DIS area.

3., Decay the material for at least 10 half-lives.

4  Prior to dispcsal as in-house waste, monitor each container as follows:

a. Check your radiation detection survey meter for proper operation;

b. Plan to monitor in a low-level (less than 0.05 millirem per hour)
area;

¢. Remove any shielding from around the container;

d. Monitor all surfaces of each individual container;




Discard as in-house waste only those containers that carnot be distin-
guished from background. Record the date on which the container was
sealed, the disposal date, and type of material (e.g., paraphernalia,
unused dosages). Check to be sure no radiation labels are visible.

f. Containers that can be cistinguished from background radiation
levels must be returned to the storage area for further decay or
transterred for burial.

5. If possible, Mo=98/Tc~99m generators should be held 60 days before being
dismantled because of the occasional presence of a long-lived contaminant.
When dismantling generators, keep a radiation detection survey meter (pref-
erably with & speaker) at the work area. Dismantie the oldest generator
first, then work forward chronologically. Hold each individual column in
contact with the radiation detection survey meter in a low-background
(iess than 0.05 mR/hr) area. Log the generator date and disposal date for
your waste disposal records. Remove or deface the radiation labels on the
generator shield.

MODEL PROCEDURE FOR TRANSFER FOR BURIAL

Except for material suitable for DIS and some anima) carcasses, solids
must be transferred to a burial site. Foliow the packiging instructions you
received from the transfer agent and the burial site operator. For your record
of disposal, keep the consignment sheet that the transfer agent gave you.

MODEL PROCEDURE FOR RELEASE TO IN-HOUSE WASTE

Waste from in vitro kits that are generally licensed pursuant to § 31.11
is exempt from waste disposal regulations. Radioactive labels should be
defaced or removed. There is no need to keep any record uf release or make any
measurement,

MODEL PROCEDURE FOR RETURNING GENERATORS TO THE MANUFACTURER

Used Mo-85/Tc-99m generators may be returned to the manufacturer. This
permission does not relieve licensees from the requirement to comply with
10 CFR Part 71 and Department of Transportation (DOT) regulations.

1. Retain the records needed to demonstrate that the package qualifies as a
DOT Specificatien 7A container (see DOT regulations, paragraph 173.415(a) of
49 CFR Part 173).

2. Assemble the package in accordance with the manufacturer's instructions.

3. Perform the dose rate and removable contamination measurements required
by paragraph 172.475(i) of 4% CFR Part 173.

4. Label the package and complete the shipping papers in accordance with the
manufacturer's instructions.
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The Malden Hospital

ATTN: Charles D. Chipman, M.D., RSO
Hospital Road

Mzlden, Massachusetts 02148

Docket No. 030-01908

License No. 20-09214-02

Control No, 108870

SUBJECT: LICENSE RENEWAL APPLICATION
Gentlemen.

This is to acknowledge receipt of your application for renewal of the
material(s) license identified above. Your application is deemed timely
filed, and accordingly, the license will not expire until final action
has been taken by this office.

Any correspondence regarding the renewal application should reference the
control number specified and your license number,

Sincerely,

Doris J. Roster

John E. Glenn, Ph.D., Chief

Nuclear Materials Safety Section B

Division of Radiation Safety and
Safeguards
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