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31.11, Sa,5b

,-

ATT . ' 7 . 3 ^

fd1[tr_1 es D. Chiomiin M.D. RSO Chief of Patholony,

. Arr . 8'.1 ~

Groups of workers who:will recieve training:
l' )' . Radiation; Safety-' Committee (al1 members)

'

2). Nuclear' Medicine Technologists
-3). Nurses
4). Ilousekeeping Personnel
5). Security Personnel

-The method of instruction'will be videotape presentations, handouts
:and on~the job tralnino. Appendix A wi11 be-followed. |

.The frequency will-be annually and upon initiation of employment.
'

1

ATf . 9 . 1 -:

-See attached annotatod drawings. |

|

:ATT. 9.2- j

!

The Nuclear Medicing Department will have._al.l the survey instruments |u
calibrated at'least annually and'after servicing by the Nuclear
Instrument' Company, 65 Grove St., Rockland, MA. Their NRC license
inumber 1s-20-16972-01. Caljbration and servicing of the survey meters
by.Gamm Diagnostic Laboratories ,P.O. 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 ,

exposure rate from an owner supplied check source shall be determined
and recorded with the avallabi1iLy of (3) survey meters, there wi111

be at least (2) meters available for use at- all times. ,

i
d2
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LATT. 9.3-

N he_will? establish and implement the model procedure for calib' rating
b our-dose calibrator'that was published in-Appendix C to the Regulatory.

: Guide 10.8 Revision 2--with the_following: modification,
ti Model Procedure C.5: ' Attached is the- instruction manual for *

Call-Check use which will be followed in its entirety. EXill BIT 9.
Appendix C Reg. Guide 10.8 Rev 2. wilI be fol1 owed.g..

ATT. 9.4

We will establ'ish and implement the model personnel external
exposure monitoringLprogram 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, _Ill.'NRC license number 12-00369-01._

.
;

Any -1ost or damaged badge wil1 precipitale an ' estimated : dose
C . ba s e.d on _ the work-load during that month and will be made a part

of. the permanent badge record.
_1

r

ATT. 9 . 6 '- i

See attachrient 9.6.

ATT. 10.1

We will issue the model Radiation Safety Committee Charter arid
Radiation Safety Officer Delenation of Authority that was published
-in Appendix F to Renulatory Guide 10.8 Revision _L

See Attachmant 10.1

A T L ._ 1 L 2

We will establ.ish and implement the model ALARA program that
-was published in Appendix G to the Regulatory Guide 10.8 Revision
2.

g t

ATT. 10.3

All sealed sources will be wipe tested by the Nuclear Medicine
Technologist and counted by Siemena Gammasonics, 2000 Nuclear Drive,
Des-Plaines, ILL. NRC 1icense number 12-00368-01. This procedure
will 'be done every six months and Siemens will provide us wi th 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 wj11 establish and implement the model safety rules publ1shed
in Appendix ! to Regulatory Guide 10.8 Revision 2.
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implement the model spil1 proceduresk ,_(We;wl11(establ1sh'and
~

published in Appendix JJto Regulatory-Guide 10.8 Revision 2.m

See' attached Exhlbits 10'and.11.

n

'ATT. 10.6p;
.

We will establish and' implement the:model guidance for ordering
.

and receiving radioactive material that was published in Appendix !

;K to Regulatory Gulds 10.8 Revision 2. I
'

, , ..

p
.

See attachment K .- 2 .{
,

1

ATT.^10.7

We will establish and implement t.he model procedure for opening-
Epackages.that.Lwas published in Appendix L to Regulatory. Guide-10.8
Revision ~2.

'See attachments =12a,-12b, 12c.

ATT --1 0 . 8

We will-est.ablish 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 i

Weiwil1 establish and implement the model procedure for a mult1-
dose-vlal record _ system that was published.in Appendix M.2 to Regulatory
Guide'10.8 Revision 2.

See. attachments, Exhibits 14a and 14b.

ATT.10.10

We wil1~ 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.

-

-ATT'. 10.12
1

We will. establish and implement the model procedure for area -

-

surveys.that was publ1shed in Appendix N to Regulatory Guide 10.8
Revision 2.

'See Exhibit 16 /l- e.,-

.

$ a -- -----. , - - - - _ __----
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APPENDIX A
,,

,

Model Training Program
.:

(See 6619.12 and 35.22) 1''

|
'

Ift

The following guidance may be used to develop a training program.
. ~ *

i r gram,
!

you'use the f requency and subject If stings to develop your train ng p o"We will establish and implement the mcdel '
4-

,

i Guide 10.8,
'you may say on your applicat on,
training program that was published in Appendix A to RegulatoryRevision 2, and have appended a table ATT 8.1 that h'entifies the groups oy of training."

f

workers who will receive training and the method and frequencYou may use lectures, video-taped presentations, or demonstrations, for examp e,.

'-

l
J
' '

t

;* as methods of training.

If you prefer, you may develop your own training program for review.l the features in the model
'

If you do so, you shoulJ consider for inclusion al Say on' your applica-
program and carefully review the-requirements of 619.12.

t
. '

is appended

tion, "We have developed a training program for your review thatBe sure to. include the table that identifies groups of workers,
;

-

the method of their training, and the frequency of training.as ATT 8.1."

~ It may not be assumed that safety instruction has been adequately covered
.

!

Site-specific
by prior occupational training, board esttification, etc. Ancillary personnel (e.g., nursing,

:
'

> training should be provided for all workers. in the
clerical, housekeeping, security) whose duties inay require them to workinformed
vicinity of radioactive material (whether escorted or not) need to be

.

All training should be
about radiation hazards and appropriate precautions.d

A training program
_(n)- . tailored to meet the needs of the individuals in atten ance.' that provides necessary instruction should be written and implemented.

>

.

U <
. .

" " .

.~si

'

MODEL PROGRAM.fj / <

.z
Personnel will be instructed:{ Before assuming duties with, or in the vicinity of, radioactive materials.

k ' 1.:
.

I.4 During annual refresher training.l -

2.
Whenever there is a significant change in duties, regulatior.s or the(

3.{~ terms of the license.
Instruction for individuals in attendance will include the following subjects:<f ;

.

~

Q ' 1. ,.pplicable regulations and ' license conditions.m

Areas where radioactive material is used or stored,w
2.

.

Potential hazards associated with radioactive material in each area whered 3.
the employees will work.

A'w ,.

- Of t Appropriate radiation safety procedures.
,

4.f g .

Licensee's in-house work rules.5.

2... .
.

A-1i

~

- .- .- - . -
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6. Each individual's obligation to report u.nsafe conditions to the Radiation
Safety Officer.

7. Appropriate response to emergencies or unsafe'condittons.

8. Worker's right to bo informed of occupational radiation exposure and
'bioassay results.

,
,,

9. Locations where the licensee has posted or made available notices, copies ,

of pertinent regulations, and copies of pertinent licenses and license
conditions (including applications and applicable correspondence), as
regt. ired by 10 CFR Part 19.

10. Question and answer period.

. k
g

e

a

.

'

I
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.g
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APPENDIX B

ig 'i
:=

'

Model Procedure for Calibrating Survey Irstruments'

~

(See $.35.51.)

Ycu er ycur contractor may use the following guidance to calibrate survey
; instruments. If you, or the contractor, follow all the guidance, y'ou may .say
'

on your application, "We will establish and impiement the model procedure for
calibrating survey instruments that was published in Appendix B to Regulatory

.Guidt 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 model and carefully review the requirements

of S 35.51. Say on your application, "We have developed a survey instrument
calibration procedu a for your review that is appended as ATT 9.2," and append
your survey instrug nt calibration procedure.

I
'

Radiation survey meters should be calibrated with a radioactive source.
Electronic calibrations alone are not acceptable. Survey meters nust be cali-
brated at least annually and after servicing. (Battery changes ue not con-'

,

sidered" servicing.")"

MODEL PROCEDURE

1.. The source must be approximately a point source.
x 1- .,

( ) - 2. Either the apparent source activity or the exposure rate at a given
distance must be traceable by documented measurements to a standard .

_
certified within 5 percent accu *acy by the National Bureau of Standards. .

;

[ 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 radioactive decay law must be used to.

correct for change in exposure rate due to changes in distance or source
decay.

J

) 6. A record must be made of each survey meter calibration.

1 7. A single point on a survey meter scale may be considered satisfactorily
calibrated i'i the indicated exposure rate differs from the calculated'

exposure rate by less than 10 percent.,

3

\ R.
E

', <x

[ (/
;

? B-1
?.



L'
~

' - ~ ~ . _ _ _ ,
"

'

%%Mn{:y23%%. Q.. p\qPPMW=g=,;i,
-

>w
-%,d* .

,[
,

. ;
+ w*, , ,e ,.

.

W

Three kinds of scales are frequently used on survey meters:8. -

;
'

Meters on which the user selects a linear scale must'be calibrate 0
at no less +han two point's on each scale. The poipts should be at

-a.
!

approximately 1/3 and 2/3 of full 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
- b.

on one of the decades. Those points should be at approxirtately 1/3
and 2/3 of the decade. i

*

Meters that have an automatically ranging digital display device foro-

indicating rates must be calibrated at no less than one point onc.

each decade and at no less than two points on_one of the decades. '

Thost points should be at approximately 1/3 and 2/3 of the t scade.
,

i '

:However, such scales
Readings above 1,000 mR/hr need not be calibrated.
should be checked for operation and approximately correct response. [9.

!
At the. time of calibration, the apparent exposure rate from a built-in or ,

owner-supplied check source must be determined and recorded.
;10.
.

.

;
11.' .The report of a survey meter calibration should indicate the procedure jused and the data obtained. The description of the calibration will

g
include:

|
The owne. or user of the instrument;

,

1a.
I

A description of the instrument that includts manuf acturer, model },b.
9 numbar, serial number, and type of detector;
I

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

c. y

;

i procedure; ,

For each calibration point, the calculated exposure rate, the indi-a

cated exposure rate, the deduced correction factor (the calculatedexposure rate divided by the indicated exposure rate), and the scale ' |
d.>

selected on the .nstrument; }d

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

The ancie between the radiation flux field and the detector (fore

external cylindrical GM or ionization-type detectors, this willf.
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 surf ace of the
instrument);

For detectors with removable shielding, an indication of whether the
^

shielding was in place or removed during the calibration procedure;g.

.
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h. The apparent exposure rate from the check source; and.
.

. .

i ! .

L V 1. The name of the person who perft,rmed the calibration and the date on; which the calibration was perfo'rred. ;
I 12. - The following information will be attached to the instrument as a calibra-

tion sticker or tag: -

a .' -The source that was used to calibrate the-instrument;
,

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

>

; c. For each scale or decade, one of the 'ollowing as appropriate:
i

| (1) The average correction factor,>

-

,

I (2) A graph or graphs from which the correction factor for each
t

'

scale or decade may be deduced, or 1
,

(3) An indication that t5e scale was checked for function but not
calibrated or an iniication that the scale was inoperative; '

;

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

(oV) The apparent exposure rate from the check source.
'

e. .

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

',I
see Exhibit 7 for a form you may want to use.
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APPENDIX C

Model Procedure for Calibrating Dose' Calibrator
<

(See S 35.5C.)
-

1

You or your contractor may use the folioving medel prcccdure for checkingand testing the dose calibrator If you, or the contractor, follow the model
procedure, you may say on your a.pplication, "We will e:tablish and implement
the model procedure for calibrating our dose calibrator that was published in

. Appendix C to Regulatory Guide 10.8, Revision 2."'

'If you develop your own dose calibrator calibration procedure for review,
you should carefully review S 35.50 and all the features in the model procedure.
Say on your application, "We have developed a dose calibrator calibration
procedure for your review that is appended as ATT 9.3," and append your dosecalibrator calibration procedure.

MODEL PROCEDURE -

1.- Test for the following at the indicated frequency. Consider repair, re-
placement, or arithmetic correction if the dose calibrator falls outsidethe suggested tolerances.

(The n recommended tolerances are more restric-
tive than those in the regulations to ensure that corrective action will be
taken before the dose calibrater is outside permissible tolerances.)

Constancy at least once each day prior to assay of patient desages
a.

( 5 percent).4 *

b. Linearity at installation and at least quarterly thereafter (15percent). *

'

' .

Geometry dependente at installation (::5 percent).c.
.

d. Accuracy at installation and at least annually theree.f ter ( 5
L percent).
4

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

!

3. Constancy means reproducibility in measuring a constant source over a
i

long period of time. Assay at least one relatively long-lived source
-

such as Cs-137, Co-60, Co-57,* or Ra-226* using a reproducible geometryeach 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 calibratora.
,p setting (i.e. , use the Cs-137 setting to assay Cs-137).

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

' ry is used.
a1 )

N *Co-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
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;

c. For each source used, either plot on graph paper or log in a book
the background level for each setting checked and the net activity
of each constancy sou,rce. 3

d. Using one of the sources, repeat the above pro'cedure for all commonly
~

,

used radioisotope settings. Plot or log the resul,ts.

e. Establish an action level.or tolerance for each recorded mecsurement
at which the individual 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 log
book or posted on the calibrator. The regulation requires repair or
replacemer. if the error exceeds 10 percent,, ,

4. In.pect the instrument on a quarterly basis to ascertain that the measure-
ment chamber liner is in place and that the instrument is teroed at:ording
to tne manufacturer's instructions.i' .

5. Linearity means that the calibrator is able to indicatt the correct
activity over the range of use of that calibre. tor. This test is done
using a vial or syringe of Tc-99m whose activity is at 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 the dose calibrator, and subtract
background to obtain the net activity in mil 11 curies. Record the -

r'

t cate, time to the nearest minute, and net activity on the Dese :
'

Calibrator Linearity Test Forni (see Exhibit 8). This first assay

should be done in the morning at a regular time, for example, 8 a.m.

b. Repeat the assay at about noon, and again at about 4 p.m. Continue
on subsequent days until the 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.

g

Convert the time and date information you recorded to hours elapsed'..; c.
since the first assay.

On a sheet of semilog graph paper or on a copy of the sample form in' c.>

Exhibit 8, 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.' '

, .

Draw a "best fit" straight line through the data points. For thee.
point farthest f rom the line, calculate its deviation from the value
on the line. (A-observed - A-line)/(A-li'ne) = deviation.

f. If the worst deviation is more than +0.05, the dose calibrator should
be repaired or adjusted. 11 this caiinot be done, it will be necessary'

%.'
>

,
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to make a correction table or grcoh that will allow you to convert|.
i

e from activity indicated by the dose calibrator to "true activity."
,

Put a sticker on the dose calibrator " st 'says when the next linearityg. '

L test is due.
,

,

4

Shield Method :
>,

\

If you decide to use a set of ds aves" of various thicknesses to test
_ for linearity, it will first be .ecessary to calibrate them.

Begin the linearity test as described in the decay method describeda.

above. After making the first assay, the sleeves can be calibrsteri
as follows. Steps b through d below must be completed within

-6 minutes.

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

1
i c. Remove sleeve 1 and put in sleeve 2. Record the sleeve number and'

indicates activity.
1

d. Continue for all sleeves. '
,

Complete the decay method linearity test steps b through g above.. e.

f. From the graph made in step d of the decay method, find the decay
,

time associated with the activity indicated with sleeve 3 in. place.
'

This is the " equivalent decay time" for sleeve 1. Record that time
~

with the data recorded in step b.
.

y J. Find the decay time associated witn the activity indicated with .

sleeve 2 in place. This is the " equivalent decay time" for sleeve 2.
4

Record that time with the data recorded in step c.*

*

I

h. Continue for all sleeves,
s

i. The table of sleeve numbers and equivalent decay times const. cutes
the :.alibration of the sleeve set.

,.

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

Assay the Tc-99m syringe or vial in the dose calibrator, and subtracta.

bcckground to obtain the net activity in millicuries. Record thenet activity.-

b. Steps c through e below must be ccmpleted within 6 minutes,m

Put the base and sleeve 1 in the dose calibrator with the vial.c.
g Record the sleeve numbe: and indicated activity.

d. Remove sleeve 1 and put ia sleeve 2. Record the sleeve numoer and.[g indicated activity.\

x):. .
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'3 ' Several important points must be undastood prior to using Calicheck.y$ -

*
'

The points are as folfows: 9. Do not use the tubes as shieldin;; devices. The black center tu
j

. of fers abso'utely no radiation protection since it is plastic with i_

MI-] 1. Calcorp performs thorough quality control on all kits. Ilowever,it lead in its side wall. The other tubes do .ontein varying amounts ;he is suggested that the kit be checked to ensure that the kit has not lead, but should never be regarded as a protective shield. ~

.q- ' been damaged in shipment. - 10. The entire kit should be stored in the mailing container in
I, 2. The components of the kit and/or the dose calibrator can be upright position when not in use. 'The black center tubeg damaged ;f misused, it is especially important that damage does not inserted upside down to avoid damage to the tubes.
g . occur to the ends of the tubes.

11. Typically. agulatory agencies, such as the Nuclear Regulato

e]
: 3. Should tubes become dpmaged or lost, replacement parts can be Commission or state licensing agencies, requite that rnethods t

ordered with the form found o, page 15 of this instruction manual. activity linearity evaluations be filed with them in the form 04,

id ! 4. Calicheck confirms activity linearity. It will not make your dose license amemiment application. Enclosed (see page 14 of 18
,M i calibrat< ,;rmar. instruction manual) is a model letter requesting authoritation-

. use Calicheck, to be sent to the regulatory agency. Simply fill.j 1 5.The dose calibrator must exhibit activity h.ncarity pn. to util. .mng
;M the Calicheck kit. Tlus must be accomplished by persorming an the blanks, transfer entire letter to hospital stationary, heve i-

i i si M| dd to m I' ming ww % '1 activity Encarity test using standard techniques ste:h as tiescribed in
; ,jt; your license application. For NI1C license holoers, this test shouhl emendment Ices, where applicable. Upon rLceipt of the ame.

,

,) be at a minimum equivalent to Appen.lix D of flegulainry Guide suent, Calicheck can be put to use.a

;j
'

10.8, Octnlmr,1980. If nenlinearity is demonstrated, the instru-
ment should be repaired. 12.1I you have questions regarding the kit, the directicns for its use,

the data generated, call (216) 663-1773 for assistar.ce.
,s 6. Calicheck must be specifically calibrated for each dose calibretor in
]

- tht:

"-) .!
facility since variations between manufacturers (and sometimes.

rnode' * are known to exist. Similarl r, kits should not be
- ! interchanged withrast first confirming calibration factors. Each tube g.

| ]j in the Calicheck kit must be calibrated and each time a tube is pc -.

! replaced in the kit, the new tutse must be calibtated. A procedure is,j * CAUTION: Calicheck should only be '
]j enclosed that describes the calilxation technique. ~

used by qualified personnel. Tubes

".l
. 7. ficadings obtained from Calicheck are not to be used for assay should be carefully placed into the dose

.{ | calibrator to avoid damage *o the tube*
purposes.

!-J- | 8. The radionuclide tred for testing must be Tc 99m, and it must be and/or chambe. .tself. ' . ~
*.,' ,

;y relatively free of Mo-P9 contarnination. The concentration of
'j Mo-99 in the sample should be less than .15 uCi Mo 99/ mci
.

.; Tc-99m. If a central radiopharmacy :s used as the source of
:W ~, Tc-99m, ask me radiopharmacist for his assay results.
', 2 - 5
I

'[
. . . . . - _ , . _ . . . . . _ _ . , _ _ _ . .. . . ., . . 3 . ,

-

%

v w - e w e - w wm-v--, +.e s-e w% - em ++a e- =% _..a _ _ _ _ ~ ,u_. m_______m___m_mu--_____. 2 -m=-m____.-.-s ,.
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Calibration of Calicheck -

.
*

.

*'
i .

*
. .

OBJECTIVE: If the unit har a manual range adjust, adjust tha range as necessary to
'

To. generate calibration factors for each tule in the Calicheck Kit, scriuire tlwee significant figures for each reading..
_

therr.by expressing the amount of attenuauon by each tube. n the activities displayed are at the uCi level (e.g., when the purple
PREPARATION- and possibly blue tubes are in place), dose calibtstor displays may " float"

.

'

All radiation sources in the'vicif ty of the dose calilwator should be - or vary on success ve measunn.ents. Be sure to reconl an avemge Hgum on'
8

shielded 'o avoid erroneous seadings, Further, the instrument may be a sheets. Record all values on the data sheets , mCl units. gmyou
sensitive to dosed patients in the vicinity. Move the pitients to another

I location before you start. Both the " Kit Calibration" and the " Activity Once the procedure is started, do not stop. All readings should br
recorded within a matter of minutes. Otherwise, the short half lif,e of

Linearity Procedure" must be performed in an environmentally stable Tc-99m will intrcduce unacceptable error.
4 background.

Syringe hangers and vial bokler assemblies supplied with Capintec, @hb M d W m2
;_ Nuclear Assoc,ates, and some Pickrr Jose calilwators must he removed.

Molded chamber liners as supplied by RadX and some Picker dose 1. Remove any syringe hanger or cha nber liner, if necessary, from ii
!

dose califwator.calitwators must be lif ted out. Calicheck w01 not fit the Mediac tk3se'

c;1ibrators because the chamber diameter is too small. 2. Set dose calitwato to trAasure Tc-99m.
!

|
Tha calibration source that 's used should be the largest activity 3. AdNst zero, beckground, etc., if applicable. Check rero on each
me:sured in the dose calitwator. This would normally be the M wlay range, if background is not "zero" on all ranges, zero on one range

|
j mordng elution in the case of the generator, or the largest dose and record values on all other ranges, to add or sulptract from final <

obtained from your radiopharmacy. results when those ranges are used.

In order to use Calicheck, a source of Tc-99m must be placed into the 4. Place calibration saurce into black tube and insert black tusse hto
1

| central lilack tube, if the source is in a top loading icad elution shield, slose calilwator CAREFULt.Y with the open end in the upward

| use extension tongs to transfer the source. If the s-)urce is in a bottom pos? tion. Read displayed activity.
'loatling elution shield, remove the base cover, put the open end of the 5. Record reading in appropriate positions on Data Sheet #1 "

~

black tube to the bottom of the lead shield and allow the source to Cal _uwau.on". (8 entn.es. See example on page 8.)
;

;

slide down into the black tube by tilting the tube et an angle. The Camfully ensure that, in the following stens, each tube is firmly
center tube accommodates vial sizes up to 20 ml. and syringes up to 10 seated against the lead at the base of the black tube,
ml. Proper technittue dictates that when using a syringe, a clean needle

G. Place red tube in the dose caiilwator over the Idack tulv. Recordbe used anel it should be no longer than 1-1/2" in length. When the ,

black tube is inserted into the dose calilwator, it should I,e done reading as the appropriate denominator on Data Sheet #1, Kit
carefully with the open end in the upward position. The black tube Catilwation Ferm.,

must remain in the dose calilxator throughcut ali steps in the 7. Replace red tube with orange tube. Record.,

cilitwation cycle. Once the source is placed in the dose calibrator, the
source must be kept in exactly the same position throughout the 8. ' Replace orange tube with yellow tube. Record.

;

test to insure consistent geometry. . g%g , %,,_ mg

1 4 , g5
,

~

.

e

,
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" DATA SilEET 01: (To be compdefed only ONCEP--

rp .
a
a
:a .

?a- Kit Cabtwation
)

' *

#> .
.

>
j .I y

.

5 |' ~ .

*
J *

.

[[. AII readings must be taAen al /oiwst range setting serailable '.T
.

' '
--

(I5
9. fleplace yellow tul$e with green *.u'>e. Ilecord.

andcornrened to mCitsnit[j,y,y ' " |-10. fleplace green tube with blue tube. flecord. .

f 11. fleplace blue it H with purple tube. Pecord. ~
. DISPLAYED CAtl8 RATION

'd 12. Hemove the Calicheck assembly and place source in a shieldc' TUsES ACT"'4 ; r FACTORS--

container. Place Calicheck in storage container prtrided. -

g 7 C

1
_ g-

B;ack Only MCI 1.00 '
! ,s

- Black Only_
., =

mci
4, . -

hl DATA Tf1EATMENT OF DA*I'A SilEET #1:
:id [ Black Only mci-d 1. Divide the numerator by the denominator in Column B to - = =

| ?f ' determine the Calibrstion Factor, and recced in Column C. fletain Black & fled mci
:d these values for tutt:re reference. These f.ctors will be used for all -
' [i future activity linearity tests provided all conditions of the test are Black Only mci, ,

s]b, met (i.e., same dose calibrator, same kit, same ts diomeclide, same IItack & O' range raCi
source configuration). !!ecalculation will be rer, aired following

| f. .|
repair of dose calibrator or Calicheck. .

Black Only MCI
: h '' 2. Compare results to chart of " Typical Calibration Factors"on pag" Black & Yellow - mci

, ,

j 9. Dif fering values may be due to variations in geometry, in the
,

response of the dose alitwator and/or ir6 the kit manufacturir gM i

Black Onjy mciN process itself.
. ..

, ,

, i'l Black & Green mci
|3 3. Trarnier determined Calibration Factors from Data Sheet #1 to gi;(j appropriate place in Column C of Data Sheet #2. (See e:.ar.iple on Black Only r.iCijy , 'page 13.) To confi m the accuracy of the determined factors, Black & BIE mci>y complete Data Sheet *2. If no error has been :nade, all values in j
j,h" .i
,; Column D (product o' B x C) shocid be the same. II values diller,

repeat the determination. ] Black Only . , ,

' mci
:@ Black & Pu.ple - mci -

:4 ,

sounCE cW o TM 'or fattowing repe8r of dose cetttwooer er Cent 9 e+..
'@

,

' :; ' - ' ' Kit. In set Instances strese factere een en8y i

N
. , '

!4 j.- C =
'' # V '

deserm3ned following proof of octivety linearley i
t' ' viel stenderd tectoreiryses KEEP . THIS FoM94 Fo.

' '* - FUTURE REFERENCEI
.$h . y

*
'

g
+ .

' +-!' ; < ,

-' ^a . . . . . .. . ... . .. .. . . . . . _ . . . . . '.- . . '
, -;

.

] .

. - .- . -.
_ .- _._._ .- _ - - _ __ - _- __
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g
d lypical Calibration Factors

'

d To tietermine the calitwation factors for a Brand X dose calibrator, a r

d source of Tc-99m was prepared. The source read 34.2 mci in the black
*

tube and generated the following data.
,

i
-

.. . . .
.

.

adinfwerir.' lake. v. .. .. .n at,thb low &st ranse. setting .
. . . .

f-Q All N,.
. . . .

CAtlNTEC RADK FICKER
!!, ancihanverled to mCiunits:'');.}$fkj&Zfgff;,'possilste # ;

d
[ . * f}

*

{
4 VIAL. SYRINGE VIAL ShilNGE VIAL SYRINGE

D . cal.lBRATION Black 1.00 1 1.00 1.00 1 1.00 1.00 1 1.00
'

'd. - TUBES - READINGS FACTOR I I I

thC I I IA 3 *

Ocd 1.83 1.74 2.27 2.1G 1.73 ,

3 I I I
Black Only_ . 34.2 mci 1.00

.

;
. ,

j Black Only 34.2 mci
., . Grany 3.59 3.32 4.5B 4.24 3.31 3.49g g g

I I IBlack Only 34.2 mci
1.72 Yellow 10.9 I 9.74 14.4 ,1 12.9 9.71 1 9.96if Bhck & fled 19.9 mci'

j i I I

5 Black Only 34.2 mci Gree, 34.9 I 30.4 48.6 I 42.3 31.1 I 30.7
= = 3.23 I 'I I,^. x' --Black & Orange 10.ri mci

i .4'a
.' I I I

Blue 121 103 164 140 105 104
I I

I} Black Only 34.2 mci gg, ,,

|j Black & Yeilow 3.59 mci '

Purple 399 1 334 SG5 473 342 | 326,
:u . ,

'l i I I
| *i Black Only 34.2 mci

29~5' " "

't Black & Green , 1.16 mci
,' These factors were determined using Tc-99m in a 10 mi vial and ,. ;

I Black Only 34.2 mci syringe. TI ey sepresent an average of several determinations using the

-)
-- " " 9G.G r same kit m different dose ce!1rators of the same tspe as well as .'

Black & Blue .354 mci' dif ferent kits in the same dose calibrata, These fac; ors are not to he [
la used as a sub litnte for determined caliination factors. They are listed
iy Black Only 34.2 mci L here for comparison purmses only., ,

i/ Black & Purple .112 mci
|i !

,p . . . ,

.,o ;

fh. 'Ilead as 354 uCi ami converted to .354 MCI. Simila:Iy 112 uCilias been
I converted 1o .112 mci and 92 uCi would be converted to .092 mci.

,

!' 8 8
i' d. ,

.
-

,r
_

-.
_ . .,y

__

.
.

}1
L 1
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@ Activity Linearity Procedure -

r.

it
.

-

M
A .

kt ,

. *

OBJECTIVE: ''

'4 To determine if a dote calibrator can respond linearly to a variety of 10. Replace green tube with blue tube. Reco-d on " Black & Blue"
|t levels of radioact'ivity via the Calicheck Technique. blank.
3

11. Replace blue tube w.th purple tube. Record on .. Black & PurpleRg PREPARATION: . i

~ blank.
Same as described under " Calibration of Calicheck". See page 4. Use

j- the same source configuration as used in that ca!ibtation procedure. 12. Remove Calicheck assembly ami place source in shielded Q.
.

h ''lOCEDURE* -*
4 * - '

|@q 1. Remove any syringe hanger or chamber inner, ;f necessary, from DATA TREA(MENT OF DATA SilEET #2: (To be completed each !
|: dose calibrator. .

calendar quarter or at a frequency required by your license conditions.) '

t9 2. Set dose calibrator to measure Tc-Da:% m.
. t

|3 3. Adjust zero, backgrour.J, etc., if applicable. Check zero on e.och 1. Enter appropriate Calibration Factors from Data Sheet #1 for your

'd)W
range. If background is not "zero" on all ranges, sero on one range dose cabbrator it. Column C.
and record values on all other ranges to add or subtract from final 2. Muhiply tie value in Column B by the cc,vresponding value inr

: results when those ranges are used. Column C to determiae product of each entry for Coltimn D.. . ~4

iYj 4. Place source to be used for the activity linearity procedure into the Hecord values. (Ideally, these values will all be the same.)
! M black tube and insert tube into the dose calibrator CAREFULLY 3. Atki all products in Column D and divide by 7 to determine the
' K.i with the open end in the upward position. mean value. Multiply the mean by 1.05 and 0.95 as indicated. TheseIM ' 5. Record " displayed activity" on " Black Only" on Data Sheet #2 m tim upe'er and I wer limits i 15% variation.

" Dose C librator Activity Linearity Check", (see page 13).'4

.f ' If all values in column D fati betv.- m these two limits, y
}^ Carefully ensure th'at, in the following steps, each tube is firmly calitwator ha; acceptable activity linearity. The test i* complete,
;e seated against the lead at the base of the black tube. athlitional readings are required to check the microcurie range. If so,

continue the determination by w! hdrawing an aliquot containing 2-3
6. Place red tube in the dose calibrator over the hiack tube. Record mci more activity than the displayed activity in the last measurement.

9 " displayed activity" on " Black & fled" blank on Data Sheet #2. e test is then repeaml (Data Sheet #2 onM, using tlw sane source
;

'3 7. fleplace red tube with orange tube. Record on " Black & Orange" configuration as that used in detesmm, g the calibration factor on Datam*

i
blank. Sheet # 1.

'j 8. Replace orange tube with yellow tube. Record on " Black & If any values in Column D fall outside the f*mits, repeat the study to~

:$ Yellow" blank. rule out possible variations in the initial dat . Consistent results thet are
outside the limits imlicate that the ir.strument is nhibiting non-i( 9. Replace yellow tube with green tube. Record on " Black & Green" linearity. Corrective action is imlicated.>g blank.

h 10 '

.g . tJ 11
id' ' t*

-

--- -- .. . . . . . -

tk
. . . . _;

.. . _ _ _ - _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ ________t_______________ . _ _ _ _ _ _ _ _ _ _ _ _
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..

DATA SHEET 02 (t2 be completed each quarter)
&j

- Exampleg
d . .

:3
13 Dose Calibrator Activity Linearity Check A Moric gen-aior is eiuied and yieids 342 mci. The entir, eiotion is
: ?r placed in the close calibrator it.sk8e the black tube. Subsequent roodings*

" " ' ' * '* '"*'"9''** *

i Dose Cal.Mator Date
.:a *

aj Model Technologist -.-

Source Configuration (must be same as on Data' Sheet # 1) Dose Calibrator Activity Linearity Owckjg ,

'9'd I 'j'i All raadings must be. ts Hn.at lov.><irange setti sy available H.
**i - ;3; -i

''

.A ~., and,cortverted to mCitinits:i.W.m:i |1:.r:mn'y,k ; - -

; w .- ~: s. - 5:,All readings were taken at lowest. range setting available and ,g
^ '"" '' ' " ' " ''"I"'

'

... .
DA B C

~

F . DISPLAYED CAtt3f'.ATION PflCJUCT OF
I TUBE COLOR . ACTIVI!Y FACT 0ft 5XC A B C D

ntSPLAYED CALIBilATION PRODUCT OF'

It Black Only: mci X 1.00 =

d TUBE Coloft ACTIVIT ( FACToll BXC

mci X - =Black & Hed: 342Black Only: 342 mci X 1.00- =

346Black & Hech 201 roci X 1.72 =

Black & Orange: mci X =
342-4 Black & Orange: 106 MCI X 3.23 =

325Blat.k & Yellow: 34.1 mci X 9.53 =

'd Black & Yellow: mci X
'

=

301N Black & Green: 10 2 mci X 29.5 =

342Black & Blue: 3.54 MCI X 9G.GBlack & Creen: mci X ="

363Blacl< & Purple: 1.19 MCI X 305 ='

;;' Black & Blue: mci X =

2361SUM, =

m
'M Black & 8'anple: mci X =

M ^ 2361 377 h.

II4 i MEAN = 7
=

^ fh SUM ,=

UPPEtt LIMIT *MEAN X 1.05 = 354 =

1 63
-

SUM LOWER LIMIT *;y~ MEAN X 0.95 = 320 =MEAN = 7
=

j
in UPPER LIMIT *MEAN X 1.05 = -=

7,
LOWER LIMIT *MEAN X 0.95 = =

4

e' The readings for the yeen and purple tules are out.ide the limits.Tl

|h Compare Color.m D data to upper and lower limits to confirm linearity. gx ocedure should be repeated to confirm the (8ata. Hepair may I
i innlicated. Failure to account for a re-reroing problem between tong
ih i n o . . .=i.o c o ., i ss. , . e. . ne , . (see l'rocerAne Step #3) or an unstable background mey also ha-om.. ..eisos .. . n . ios,n ..es.io aoso.

9 ***''''"*"d'**"""''"- - produced this apparent non-linearity.

k,g 12 s
.

N -
.

* * 9 -M
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e. Continue- for all steeves.

f. On a sht.et of semilog grach paper or on a copy of the sample forn in
,

Exhibit 8, lace 1 tht' icgarithmic vertical axis in millicuries, and
label the linear hori: ental axis in hours elapsed. At the top of the,
graph, note the date and the model number and serial number of the i

{''dose calibrator. -

-

g. Plot the data using the ' equivalent decay time associated with each
sleeve.

i
h. Draw a "best fit" straight line through the data points. For the

point farthest from the line, calculate its deviation from the values
on the line. ( A-observed - A-line)/A-line = deviation,

i. If the worst deviation is scre than +0.05, the ecse calibrat:r
should be repaired or ac|usted. If this cannct be done, it will be
necessary to make a correction table or graph that will alicw you to
convert from activity indicated by the dose calibrator to "true
activity."

j. Put a sticker on the dose :alibrator that says when the next linearit;
test is due.

6. Geometrv indeoendence means that the indicated activity does not change
witn y lume or configuration. This test should be done using a syringe
that is normally usec for injections. Licensees who use geners crs and
radiopharmaceutical kits should also do the test using a vial similar
in si:e,- shape, and construction to the radiopharmaceutical kit vials -

normally used. The following test assumes injections are done wi n -

_
3-ce plastic syringes and that radiopharmaceutical kits are made in
30-ce gicss vials. If you do net use these, change the procedure so

,

that your syringe and vials are tested throughout the range of volumes

<s_
common'y used.

,

.

.

a. In a small beaker or vial, mix 2 cc of a solution of Tc-99m with an
activity concentration between 1 and 10 mci /ml. Set out a second-

small beaker or vial with nenradioactive saline. You may also use )
_

tap water.

h b. D aw 0.5 cc of the Tc-99m solution into the syringe and assay h.
Rec;rd the volume and millicuries indicated on the Dose Calibrator

;f - Gometry and Accuracy Form (see Exhibit 9).

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

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

e. Select as a standard the volume closest to that normally used for
injections. For all the other volumes, divide the standard milli-

i; curies by the millicuries indicated for each volume. The quotient
Li is 3 volume correction f actor. Alternatively, you may graph the
,

c.. .

c ;
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I
}- data and draw horizontal 5 percent error lines above and below the

chosen " standard volume."

If ~any correction factors are greater than 1.05 or less than
or if any data points lie outside the 5 preent error IInes, 0.95,

f.
it will

be necessary to make a correction table or graph that will allow you
to convert from " indicated activity" to "true activity." If this is
ner ssary, ce sure to label the table or graph " syringe geometry

L 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-ce glass vial, draw 1.0 cc
of the Tc-99m solution into a syringe and then inject it into the
vial. Assay tne vial. Record the volume and millicuries indicated.

L h. Remove the vial from the calibrator and, using a clean syringe,
inject 2.0 cc of nonradioactive saline or tap water, and assay
again. Record the volume and millicuries indicated,

i. Repeat the process until you have assayed a 19.0-ec volume. The
entire process must be completed within 10 minutes,

i j. Select as a standard the volume closest to that normally used for
mixing radiopharmaceutical kits. For all the other volumes, divide
the standed mil 11 curies by the millicuries indicated for each
volume. The quotient is a volume correction factor. Alternatively,

4 you may graph the data and draw horizontal 5 percent error lines
above end below the chcsen " standard volume." ;

.

k. If. any correction f actors are greater than 1.05 or less than 0.95 or
if any data points lie ouOide the 5 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." if this is
necessary, be sure to label the table or graph " vial geometry
dependence,",and note the date of the test and the model number and
serial number of the calibrator.

7. Accuraev means that, for a given calibrated reference source, the indi-
cated millicurie 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 suopliers. At least '

two sources with different principal photon energies (such as Co-57, Co-60,_

or Cs-137) should be used. The regulations require that one must have a
principal photon energy between 100 kev and 500 kev. The regulations also
recuire that, if a Ra-226 source is used, it must be at least 10 micro-
curies; other sources must be at least 50 microcuries. Consider using at
least one reference source whose activity is within the range of activi-
ties normally assayed.

a. Assay a calibrated reference source at the appropriate setting (i.e. ,
fN use the Co-57 setting to assay Co-57), and then remove the source
\.'f and meesure background. Subtract background from the indicated *

activity to obtain the net activity. Record this measurement on the

C-5.
,
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Dose Calibrator Geometry and Accurac
for a total of three determinations,y Form (see Exhibit fi). Rep

b.
Average the three determinations.

The average value should be-
mathematically corrected for decay.within 5 percent of the certified activity of the reference sourt

c.'
Repeat the procedure for other calibrated rkference sources

,

'

d.
If the average valu'e does_ not agree

.

wit
certified value of the reference sou,rce,hin 5 percent, with the !
need to be repaired or adjusted. the dose calibrator may ''

- or repit. cement if the error exceeds 10 percent.The regulation requires repair+

i

At the same time the accuracy test is done, arsay the source that
e.

will be used for the daily constancy test (it need not be a certi-fied reference source
W

Record the settings an)d indicated millicurie values with the accuron all commonly used radioisotope settings.
_ i

-

data. ,

s-
;

f.
Put a sticker on the dose calibrator that says when the next accurtest is'due..

8.
The RSO will review and sign the records of all geometryaccuracy tests. , linearity, an

See Exhibits 8 and 9 for some forms you may want to.use
.
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EXHIBIT 9 7 r G
"

1 --
.. . . . .

P **
_. ;

, ,.
..

_ . . . . . . .,

Dose Calibrator Geometry and Accuracy'
;. .

-
.

'

Manufacturer: .Model: SN: )c

.

4

' 'Syrince Geometrv Deoendence
_ Vial Geometrv Deoendence*

,

==+.e e.
-- ,- ;q=. j._ g.j= j _..-g.....___... - - - ~ -

,
g..

., ::n .
!'*-

--_
__

,,
.

.. . , _ _ ;. _
-- - -

. _- -_.-j _.- , . . __ _ _ .e j
*, --. .-

= _ _ .

- - - . .

; ,,,,_ _ |,,, -. ;
_ - -.

F 0. 5 1.0 ~~1.5 2.0 0 5 10 15 20 25
'

'

!
- _ _ _ .__ _ .__ _

i i

L r. __ __

Date: By: RS0:

, r

Accuracy Sourcas 19 19
, , _

!

mci of first assay: mC1 first assay: __, mci ,

Model: second assay: mci second assey: mci

SN: third assay: mci third assay: mci

Calibration date: averege: mci average: mci
~

'

mci dev: mci dev:

1
.- ,

mci of first assay: mci first assay: mci i

Model: second assay: mci secondassay: mci

SN: third assay: mci third assay:___ mci ,

, Calibration date: average: mci average: m"i

mci dev: mci dev:,_

. - ..

'

mci of first assay: mci first assay: mN

Model: second assay: mci second assay: mci

SN: third assay: mci third assay: mci

Calibration date: average: mci average: mci

mci dev: mci dev:

_

Name:
^

.

:

Date: --

EXH-16 -
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APPENDIX D

y ; y Model Personnel External Exposure Monitoring Program(f (See 6 20,.101.)s
~

You may use the following model program to monitor personnel ' external
,

If you follow the guidance in the program, you may say on your
,

application, "We will establish and implement the model personnel extstnalexposure monitoring program published in Appe dix 0 to Regulatory Guide 10.8,
exposure.'

n

Revision 2."
. . .

If you do,
If you prefer, you may develop your own program for review.

you should consider for inclusion all the features in the model program andSay on your application, "We
carefully review the reouirements of S 20.101.
have developed an external exposure monitoring program for your review that is
appended as ATT 9.4," and append your monitoring program.

y
j

~

_MODEL PROGRAM4

The RSO will promptly review all exposure reports to look for workers orThis proce-1.

groups of workers whose exposure is unexpectedly high or low. dure does not apply to backup monitor records, for example, pocket ioni:a-
tion chambers, when the monitor of record is a film or thermoluminescence
dosimeter (TLD).

'All individuals who are occupationally exposed to ioni:ing photon radia-
tion on a regular basis will be issued a film or TLD whole body monitor2.

((v) that will be processed by a contract service on a monthly basis..N
)

All-individuals who, on a regular basis, handle radioactive material that; '

emits ioni:ing photons will be issued a film or TLD finger monitor tnat3.
',

will be processed by a contract service on a monthly basis.
"

>

All individuals who are occupationally exposed to radiation on an occa-4.
sional basis, such as nurses caring for radiopharmaceutical therapy or:

implant patients, will be issued a whole body monitor when caring for such1
@y patients.

,

Other individuals who are exposed to radiation on an occasional basis: *

such as security personnel who deliver packages, secretarial personnelkd |;!! 5.

who work in the nuclear medicine clinic but do not wurk with patients,
and nurses who occasionally care for patients who have received diagnosticd J

I| ff dosages will not normally be issued exposure monitors.I
, W;ff

4

l.

-(
'

|
l
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i APPENDIX C * *

~

RTT 9 lt
INST RUME NT ATION

'

i. - - Survey meters '

' a. Manufacturer's na: - Eberline Instrument Corporation

Manufacturer's model number : E - C20

1 '

Number ofinstruments availab :
*

Minimum range: 0 ~ mR/hr to 03 nR/hr .

; Maalmum range: O mR/hr to pnnn mR/hr
'

* -

b. Manufacturer's name t
Eber1ine Instrument Corporation-

Manufacturer's model number: E-120
,]

Number of irstruments available : 1 ,

-

s .o. '

Minimum range: mR/hr to mR/hr**
,

,

Man!'mun$ range: O O '

mR/hr to mR/hr
/

. .

. ~

,

2. Dose calibrator - V
.

Manufacturer's'name t Caointec -

Manufacturer's model number : ' CR0 10-It .

~'
1

- Number of. instruments svailable :-
,

'

,,

'3. . Instruments used for diagnostic procedures -
o

Manufacturer's
Type of Instrument Name , 'Model No.

Mobile Gamma Camera Technicare h20/550 VIP computer !
. .

LF0V Oamma Camera Technicare h38/560 VIP competer

.

'

. . , 17
'

4 Other (e.g., liquid scintillation counter, area monitor, velometer) . j
Mini Monitor 125 Decontami nat ion Moni tor ,

.141 ne t i Cou n t 48 Vitek Gamma Counter i
.

Picker Compac 120 Gamma Counter PiCher Gamma Counter
Wipe Test Counter Victoreen Wipe Tester.

RiiM 5 Radiation Monitor
.

Item 9 ..

Page 8
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*APPENDIX F

Model Radiation Safety Committee Charter
~

and Radiation Safety Officer Delegation of Authority
(See SS 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 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."

If you prefer, you may develop your own statement of authority, duties,
administrative procedures, and delegation of authority. If you do so, you i

should consider for inclusion all the features in the model text and carefully
review the requirements of SS 35.22. Say on your application, "We will issue
the Radiation Safety Committee Charter and Raaiation Safety Officer Delegation
of Authority that are. appended as ATT 10.1," and append your charter and dele-
gation.

MODEL CHARTER

Charce. The Committee shall: *

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

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

-

'

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

4. Establish a table of investigational levels for individual occupational
radiation exposures; and

5. Identify 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 (R50), and the teletherapy physicist to determine
' that their qualifications are sufficient to enable the individuals to per- ,

form theia duties safely and are in accordance with the regulations and the
license;

,

i '

3. Review on the basis of safety ar.d approve or deny, consistent with the|

|| limitations of the regulations, the license, and the ALARA philosophy,
|J all requests for authorization to use re.dioactive material within the
;, institution;
(j - -

: _
~

,g - -
;

; : w. - ~. i . : u J.- ~.

I F-1 ' ' ' " . ' -
' ' ' ~

~ ' .
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Prescribespecialconditions_thatwillberequiredduringaproposed
'

<

11 -. FR
method of use of radioactive material such as requirements for bioassays,,J.:4

y$ . ' physical ~ exaniinations of: users, and special monitoring procedures;-
Review quarterly- the RS0's summary report of-the occupatibnal radiation
expmure records of all' personnel, giving attention to-individuals or[ !5..

groas if" workers whose occupational exposure appears excessive;
,

f Establish a program to ensure that all persons whose duties may require.d

; them to work in or frequent ' areas _ where radioactive inaterials are use(e.g. , nursing,; security, hossekeeping. physical plant) are appropriately
6. -

1[} instructed as required in S 19.12 of-10 CFR P>rt 19;-
.

,

Review at least annuallyf tb PSO's summary report of the entire radiation
,

safety. program to determine thst all activities are being conducted
;

g
if 7. 4

ii f the
safely, in- accordance wi+h' NRC egulations and the cond t ons od The
license, and ronsistent with the ALARA program and philosophy.| .j -

review must include an examination of records, reports from the RSO,rasults of NRC inspections, written safety procedures, and the adequacy
j,''

'J ' 1

of the management control system;

Recommend remedial action to correct any deficiencies identified in the
' 8.

radiation: safety program;. ,

- . .
< 2 ding members in.

Maintain' written minates of all Committee meet' attendance and membars absent, discussions, ac W u , iacommendations,jis
.

9..i
decisions,. and numerical results of all votes tmn; and

,

'

i d priorj

-10. ' Ensure that the byproduct material license is amendta) if requ reto any changes in facilities, equipment,_ policies, procedures, and
j-

' ;

:) -

,; personnel.-
,

,

1" ' Administrative Information its businessf :The Committee shall meet as often as necessary to conduct
but not less than once in each calendar quarter.$ - 1.

,

Membership must include one authorized user for each type of use authorized
,

'|
.

by the lice e, the RSO, a representative of the nursing service, and a2. RSO.
> @f,.c representative of management who is neither an authorized user nor an'te members to participate in meetings in the

,

n
embers and should consider appointing as

1'f Management may appoint P

[@i
case of absence of pri- s from security, physical plant, housekeeping,
adjunct members represc (Adjunct members should abstain from balloting on

,

in the
radiation safety technical questions such as Items 2 through 5and other departments.

%atf

$: " Responsibilities" section above.)

To establish a quorum, one-half of the Committee's membership, includingf ~'

4
the RSO and the management representative, must be present.9 3.36 i

' $om To the extent that they 'do not interfere with the mission of the Comm ttee,f[d4 tion

management may assign other responsibilities such as x-ray rasafety, quality assurance oversight, and research project rev 's anh 4. i d

h
approval.
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T HE MALDEN HOSPITAL'

A p-qqo ,

[. hbOSPITAL' ROAD, MALDEN, MA 02148 3591 * (617) 322-7560 -'
a

|$' y
[ APRIL' 22,1988!j

. .n
. 1 ,<

F

3 5 |

*f' 'MODELIELEGATION OF AUTHORITY
,

,

s, e

' )Il.

MDt0 TO:: 'ALL EMPLOYEES.'

. FROM ;
, .

STANLEI KRIGOdSKI, PRESIDENT' !
#-

_
,

. SUBJECT , IELEGATION OF AUTHORIT1

f. $

'

Charles D. Chipman M.D. has been appointed Radiation Safety Officer,

..

f and is responsible for ensuring the safe use of radiation. The Radiationo

| Safety: Officer is responsible for aanaging the radiation safety program;
. identifying' radiation safety problers; initiating, ~ recommending, or providing^

-corrective actions; verifying 12qplementation of corrective actions) and
' .' . ansuring. co'qpliance' with regulations. .. The . Radiation Safety Officer is

,- ' . hereby dalegated~the authoiity necessary to meet' those responsibilities.

i . | The' Radiation Safety Officer ~ is also responsible for assisting the
*

~

. Radiation) Safety Canittee in' the performance of its duties and serving
.as its secretary.

1
i 2

4( _ .|:

.

,

g:

'

#_
6 -

+

-i
!-j

* -
,

k

' 'AN hFFl ATE OF NORTH SUBURBAN HEALTH SYSTEMS,INC.:q;_ g
.

,
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iMODEL DELEGATION OF AUTHORITY-+

r
-

',

Memo To: A11 Employees
-- From: Chief Executive Officer-

7

-

Subject: : Delegation of Authority
.

,
. has been appointed Radiation Safety Officer and is .

". responsible 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; verifyingimplementation of corrective actions; and ensuring
comp _11ance with- regulations. The Radiation Safety Officer'is hereby delegated

-

the authority necessary to meet those responsibilities.

"The Radiation Safety Officer fs also responsible for assisting the. Radiation
Safety Committee in the performance of-its duties and' serving as its secretary

.

1
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-APPENDIX G lc

Model Program for Maintaining.0ccupational Raolation-Exposure {
'at Medical Institutions ALARA '

'

(See S 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."
~

|,j

I~ If you 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 model and
;

carefully review the requirements of 6 35.20. Say on your application, "We H
:

have developed an ALARA program for your review that is appended as ATT 10.2," '

. and; append your program,

'ALARA PROGRAMs

MALDEN llOSPITAL

(Licensee's Name)
* '

1 APRIL 22.1988.

7 (Date)

h
5 1. Management Commitment

"

a. 'We.. the management of this (medical facility, hospital, etc.), are
committed to the program described herein for keeping individual and
collective doses as low as is1 reasonably achievable (ALARA). In
accord with this comm'itment, we hereby describe an administrative
organization _ for: radiation safety and will develop the necessary

3 written policy, procedures, and instructions to foster the ALARA
concept within our institution. T'1e organization will include-a '

.

Radiat on' Safety Committee (RSC) and a Radiation Safety Officer (RS0).
c

b. We will _ perform a formal annual review of the radiation safety program,
including ALARA considerations. This will include reviews of perating io
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
,- so.ught, that modifications have been considered, and that they have -

'

been implemented when reasonable. If modifications have been recom-_m
mended but not implemented, we will be prepared to describe the

.,

reasons for not implementing them.
%

d. 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 maintaine6 at the lowest p atticable ;

:d \

h[ j
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' level. It would not be desirable, for example, to hold the highest I|'
,

~

~ doses to individuals to some fraction of the applicable limit if this :''

cinvolved exposing adcitional people and significantly increasing the ;

sum of: radiation doses received by all ir.volved individuals.
i

'

: 2. ' Radiation Safety Committee
-

.

,

'

-a. Review of Proposed Users and Use's ;u

.(1) The RSC will thoroughly review the. qualifi ations of each appli-c

cant with respect to the types and quantities of nterials and
methods of use for which application-has 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-
VJ that individual and collective doses will be ALARA.

,

b .~ Dele'gation cf' Authority

. (The| judicious delegation of RSC authority is ~ essential to the .

enforcement ofLan ALARA program.)'

..

(1)' The RSC will delegate authority to the R50 for enforccment of g p'
the ALARA concept. .'m

m> r (2)' The 'RSC will support the RSO when 'it is necessary for the RSO,o
to assert authority. If the RSC has overruled the RSO, it will a!,> .

'

. record the basis for its action in-the minutes of the quarterly ;
>

b
h . meeting.

n .

I' c. Review of Al. ARA Program
p

(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 a quarterly review of occupational radiation*

exposure with particular attention to instances in which theg
e

investigational levels in Table 1 are exceeded. The . principal- 'c"

' 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 (seeW Section 6 be' low 'for a discussion of investigational levels).*

' *The NRC has emphasized that the invettigational levels in this program are~

notinew dose limits but, as noted in ICRP Report 26, " Recommendations of the
International Commission on Radiological Protection," serve as check points ), [i

~ ' above which the results are considered sufficiently important to justify
.

ny

Linvestigations.
<s-

,

-

=
6 /. j y
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E . t,^ Table 1-a
t ,

_

1;g' ' Investigational levels
H ,

m i

~

' investigational Levels
(inrems.per calendar quarter)

Level I Level II.

#

1. :Whole body; head and trunk; 125 375
active blood-forming organs;

ir lens'of eyes; or gonads
F*

2. Hands and forearms;-feet 1875
g and ankles - 5625

-

,

F 3. Skin of whole body * 750 2250
,

0
-

..
.

. L
-

*Not normally applicable to medical use operations except'those
!using significant quantities of beta emitting isotopes.

1
e

,

,

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

4 . maintai.ning doses'ALARA on en annual basis. This reviews
L /"s'j : will. include;the efforts of.the RSO, authori:ed users, and
| (fy : workers-as well as those'of management.

!.

L 3 .- Radiation Safety Officer-

-

'

-a. Annual and Quarterly Review -

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

~

: perform an annual review of tne _ radiation safety program for 1
adherence,to ALARA concepts. Reviews of specific methods of,o

4 ,' use may be conducted on a tr. ore frequent basis.
"'

' (2) Quarterly' review of occupational exoosures. The RSO will review
at least quarterly = the external radiation doses of autt.orizec'
users and workers to determine that their doses are ALARA inp accordance with~the provisions of Section 6 of this program and .fit will prepare a summary report for the RSC.

]*
(3)- Quarterly review of records of radiation surveys. The RSO will

review radiation surveys in unrestricted and restricted areas 4*

to determine that dose rates and amounts of contamination were
at ALARA levels during the previous quarter and will prepare a

;
_ s

summary report for the RSC.
-

b.% Education Responsibilities for ALARA Program,

(); -(1) The RSO will schedule briefings and educational sessions to,,

inform workers of ALARA program efforts. '

*n a' , . ., .
. . .

'
.

-
~ s
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D (2)1 The RSO will' ensure' that authorized users, workers, and ancillary* - personnel who may be exposed to' radiation will be instructed in- -
'1

'"
.the ALARA philosophy a.nd informed that management, theLRSC, and

'

the RSO are committed to implementing the ALARA concept.
,

,

- c. Cooperative Efforts for Developcent of ALARA Procedurest
-

,

.c .

Radiation workers will be given. opportunities to participate in
formulating the_ procedures that theysill be required to follow.

(1) 'Tha R$0 will be in close contact with all Users and workers in
ortler to develop ALARA procedures for working with radioactive
materials.

L

(2) 'The RSO will establish procedures for receiving and evaluating
'he suggestions of individual workers for improving health.

"
. physics practices and will encourage the use of.those procedures.

' d.- Reviewing' Instances of beviation 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 program tog ,

maintain doses ALARA.j
|

..4. Authorized Users
. ,

,

.

New Methods .of Use Involving Potential Radiation Doses (J Jia.
.

i -(1) . The ' authorized user Will consult.with the RSO and/or RSC durir.g
' '.the planning stage before using radioactive materials for new

.

j- .uses. .

:! - . .

(2) The authorized user will review each planned use of radioactive.

'B ' t materials to ensure that doses will be 'kept ALARA. Trial runs
.. may be helpful.
rp ,

b. At.thorized User's Responsibility to Supervised Individuals

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

'(2) The. authorized user will ensure that sti,;ervised individuals who
are subject to occupational radiatior, exposure are trained and
educated in good health physics pract. 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-
y ship to work procedures and work conditions.

,

:b. Workers will be instructed in recourses available if they feel that g )'
ALARA'is not being promoted on the job.

.G-4 -
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e 6. Establishment' of Investigational: Levels. in Order to Monitor Individual,

[
~

3 Occupational Externsl Radiation Doses ,

, ; ,

F '' .This institution hereby establishes investigational levels for occupa-
.

<tional external radiation doses which, when exceeded, will initiate review '

C or investigation by.the.RSC and/or the RSO. Tne investigational levels
that we have adopted are listed in-Table 1. These levels apply to the

-. exposure of. indivioual workers.4

The RSO will review and record on Form NRC-5, " Current Occupational
e . External Radiation Exposures," or an equivalent form (e.g. ,- dosimeter .
'

processor's report) results of'persor.nel monitoring not less than once
.in any calendar _ quarter as required by S 20.401 of 10 CFR nart 20. The
following actions will be taken at the investigational levels as stated '

in Table 1:

Personnel dos,e less than-Investigational Level-I.a.
,

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
values for the.In/estigationel Level 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 whose quarterly dose

(3 equals or exceeds Investigational Level I and will report the .results
). of the reviews at-the'first RSC meeting following the quarter when

v the dose wss recorded. If the dose does not equal or exceed Investi-
.

gational Level II, no action related specifically to the exposure is
e 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.

f c. 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 action. 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,

i

! ~ d. Reestablishment of investigational levels to levels above those
listed in Table 1.y .

L4
In cases where a worker's or a group of workers' doses need to exceed
an investigational level, a new, higher investigational level may,1 -

; be' established for that individual or group on the basis that it is
SN consistent with good ALARA practices. Justification for new

.h ji investigational levels will be documented.
u , .

n
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The RSC will review-the justification for and must' approve or
disapprove i n revisions of investigational levels.

7.- Signature of Certifying Official *

I hereby certify that this institution has implemented the ALARA Prog' ram
set forth above. .

.

N/S 47+

/51ghature //
.

STANLE" KRYOOWSKI
Name (print or type).

..

- . PRESIDENT

Title

.

.

.

.

1 .

.

-

.*
.

*The person who is authorized to make commitments for the administration of
1 the institution (e.g. , hospital administrator).
t

i
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b APPENDIX H

) '

m' Medel Procedure for Leak-Testing Sealed Sources
-

(See S 35.59.), ;
'

.

You'or your contractor. may use the following mooel procedure to ' leak-test
sealed sources. If you, or the contractor, follow the model procedure you may

'say on your application, "We will e tablish and implement the model procedure-

for leak-testing sealed sources that was published in Appendix H to Regulatory
*

. Guide ).8, Revision :'."

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 S 35.59. Say 'a your application, "We have daveloped a leak-
test procedure for your eview that is appended as ATT 10.3," and append your -'

leak test procedure. -

MODEL PROCEDURE
.

1. Make a list of all sources'to be tested. This shoula include at least '

the isotope, the activity on a specified date, and the physical form.
'

2 .~ If 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
rato.

/) 3. Prepare a separate wipe sample for each source. A cotton swab, injection
'V - - prep pad, filter paper, or tissue paper is suitable. Number each wipe so ',

tyou will know for which source it is to be used. Samples should be taken ~

as follows:

e. . For small sealed sources, it may be easier to wipe the entire acces-
sible surfree. 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.

.

j c. For teletherapy machines, take the wipe with the source in the off
' position. Wipe the area naar the shutter mechanism, taking care to
touch neither field . light and mirror nor crosshairs. Also wipe the
primary and secondary collimators and trimmers.

.
t
; 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.
1 This can be done by submerging the source in a vial of fine grained
h charcoal or cotton for a day. Then remove the source and analyze
,p I.he adsorbent sample as described below. A survey should be done to
~9 be sure the sources are adequately shielded during the leak-test
. ;i,4 period.
d h
p'

y. . . .

'
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APPENDIX f.
. m

4

/-
Model Rules for Safe,Use of Radiopharmaceuticals' '^'

(See S 35.21.)o
N . ;

You may use the following model rules as they appear here, saying on
;your application, "We will'esteblish and implement the model safety rules pub-lished in Appendix I to Regulatory Guide 10.8, Revision 2."

,

If you prefer, you may-develop your own rules for safe use of radio-pharmaceuticals for review.
If you do so, you should consider for inclusion

all the items in the model rules and carefully review the requiremants ofPart 35.
Say on your application "We have dueloped rules for the safe use .

of radiopharmaceuticais for your r,eview that are appended as ATT 10.4," and -
i

append your model rules for the safe use of radiopharmaceuticals.
-

jMODEL' RULES ~

: 1.
= Wear laboratory coats or other protective clothing at all times in areas '

i

'where radioactive materials are used.
2..

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

3.
.

_Eitner 'after each procedure or before leaving the area, monitor your hands
y q for contamination in a low-background area with a crystal probe or camera,

k ( 7~ 4.
Use syringe shields for routine preparation of multi-dose vials and

,

'

eriministration.of radiopharmaceuticals to patients, except in those circum- |

star.ces in which their use is contraindicated (e.g. , recessed veins,
,

-i nf ants).' In these exceptional cases, consider the use of other protective
methods such as remote delivery of the dose (e.g. ,- through bce of,a butter- !

.

4
fly valve).

1

5.
Do not eat, drink', smoke,-or apply cosmetics in any area where radioactive
material'is stored or used. j

,
.

6.
Do not. store food, drink, or personal effects in areas wnere radioactive

_.4

material it stored or-used.
'

7.
'

Wear personnel monitoring devices'at all times while in areas where radio-i
active materials are used or stored. Tnese devices should be worn es:( prescribed by the-Radiation Safety Officer. When not being worn to moni-4
tor occupational exposures, personnel monitoring devices should be storedi,

'in the work place in a designated low-background area.T
; 8.'

- Wear a finger _ exposure monitor during the elution of generators; during
the preparation, assay, and injection of radiopharmaceuticals; and whenholding patients during procedures,

a
.9.

Dispose of radioactive waste only in designated, labeled, and properlyshielded receptacles.
_

~ 10.
..

Never pipette by mouth.
t< ,

'v': ,

. 6
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Wipe-test byproduct material storage, preparation, and ac'ministrationareas weekly for contamination. ,1f necessary, decontaminate or secure,i :
.11.*

e
3:
" ,

the area for decay. i

12. With a radiation detection survey mett.r, survey the generator storage,,
.

If=necescary, ,

kit preparatior., and injection areas d3ily for contamination.'
-

...

decontaminate or secure the area for, decay as appropriate.
.'.-

13. ~ Confine radioactive solutions in shielded containers that are clearly
*

Radiopharmaceutical multidose diagnostic vials and therapy. vials
,

,

<

should be' labeled with the isotope, the name of the compound, and the date
.

labeled.
A log book should be used to record-

~

and time of receipt or preparation. i

the preceding information and total prepared activity, specific.activ tyas mci /cc at a specified time, total volume prepared, total volume rema n-i

-ing, the measured activity of each patient dosage, and any other appro-Syringes and unit dosages should be labeled with the
h ti ent's

priate information.radiopnarmaceutical name or abbreviation, type of study,,or> t e pa
-name.

N . ' Assay each patient dosage in'the dose calibrator before administeribg it.Do not use-a dosage if it is more than 10 percent off from the prescribed -
'

When

dosage, except'for prescribed dosages of less than 10 microcuries. measuring the dosage, you need not consider the radioactivity that adheres'

to the syringe wall or remains in the needle. . Check the patient's name
,

' and identification number and the prescribed- radionuclide, chemical forms
.3_

.

and dosage before administering. l i/

f)
15. ' Always keep flood sources, syringes, waste, and other radicadive materia

. "~

in shielded containers.
- - - - _ .,

.

Because even sources with small amounts of radioactivity exhibit a high dose
-

,.

rate on contact, you should use a cart or wheelcht.ar to move flood sources,16.

y, nste, and other radioactive material.
.

.
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Ol *s s APPENDIX J
j

1 .,N '

Model Spill. Procedures
(See S 35.21.)

'

You may use the [ollowing model spill procedures as they appear'here, .
'saying on your application, "We will establish and implement the model spill
procedures published in Appendix J te Regulatory Guide 10.8, Revision 2."

!. If you_ prefer, you may develop your.owa spill procedures for review. If- d
,

,)OJ-do so, you;should Consider for inclusion all the items in the model proce- i'

dures. Say on your application,. "We have developed spill procedures for your,,

review that are appended as ATT 10.5," and append your spill procedures.

:MODEL PROCEDURES

Minor 30 ills of Liouf'ds' and Solids'
. <

. l.' Notify persons in'the area that a spill has occurred.

,2.. Prevent the spreat of contamination by covering the spill with mbsornent j'

paper.
3

-q
-3.- Clean up the' spill using d..posable gloves and_ absorbent paper. Carefully.

fold the absorbent paper with the clean side out and place in a plastic
bag for transfer to a radioactive waste contafnar. Also put contaminatedm

. gloves and any other contaminated disposable material in tne bag.
;

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

_for contamination.

4 -Report the incident to the Radiation Safety Officer (RS0).
s

;- '

6. 'The~ RSO ~wil_l follow 'up on the cleanup of the spiil and will couplete the j
.Radioact' /e Spill Report (see Exhibit 10) and the Radicactive Spill Con-'

i

tamination Survey (see Exhibit 11).
,

Major Spills of Liouids and Sclids.

:.

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

2. Prevent the spread of contamina' tion by covering the spill with absorbent
-paper, tcut do not attempt to clean it up. To prevent the spread of con- ,

tamination, limit the movement of all personnt.1 who may be contaminated.
'

i3; Shield the source if possible. This should be done only if it car. be
:I done without further contamination or a significant increase in radiation i

.( _ exposure.

[ =4. Close the room and lock or otherwise secure the area to prevent entry.
?h
d , ~^/ ,- ; 5 Notify the RSO immediately.

4
, . , - -

'

,
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161 . Decontaminate personnel by removing contaminated clothing and' flushing F

, [p contaminated, skin with lukewarm water and then washing with mild soap.
'If contamination remains, induce perspiration by covering the ' area with _ ! b.i -

:n
~ ' plastic. Tht.: wash the affected area again to remove any c'ontamination d'

r ~ .:-A, that was released by the perspiration. -

[.

*

.y '7. The' RSO will supervise the cleanup'of the spill and'will complete the '

Radioactive Spill Report (see Exhibit 10) and the_ Radioactive Spill Con-
tamination Survey (see Exhibit 11). ".

- The following'is not part of the model spill procedure:

Major Spills and Minor Soi11s .'
'

The. decision to impleraent'a major spill procedure instead of a minor spill
- procedure depends on many incident-specific variables such es the number ofg x
individuals affected, other hazards present, ~1ikelihood of spread of contami-f' '

.,

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. .'

; f rocedure may be restricted access pending complete decay.
.

Table J-1, which may be used as general guidance to determine whether a major ;

spill procedu e or a minor spill. procedure should beLimplemented, was developed
based on a cr;mparision of information from the following sources:'' .

-

1. " Standards for Protection Against Radiation," Propcsed Rule, Part 20, g
pubiished January 9,1986, Appendix B, Table 1, Column 3 (Derived Air -

t-

Concentration Values). 51 FR 1092.-

h 2. " Gamma Radiation Levels for One Curie of Some Radionuclides," Radio-
~

loaical Health Handbook, January 1970 edition, Department of Hiealth,r

Toucation, and Welfare, Washington,'DC, p. 1?1 -

-

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

0
.

1964.
'

4. " Upgraded Emergency Preparedness for Certain Fuel-Cycle and Materials
- Licansees," Advance Notice of Proposed Rulemaking on ' arts 30, 40, and 70, '

46 FR 29712, Table 1, June 3,, 1981.

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

,

"\

i

- .

i

e
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_ TABLE J-1

Relative; Hazards of Common Radionuclides

Estimate the' amount of radio' activity spilled.
. procedure based en the following dividing line. Initiate a major or minor spillSpills above these,millicurie
amounts are considered major, below are considered minor. i

'

,

Radienuclide Millicuries Radionuclide Millicuries
P-3L 10 Tc-99m 100Cr-51 100 In-111 10Co-57 100.. I-123 10-Co-58 10 I-12b 1Fe-59 10' I-131 1Co-60 1 Yb-169 10

-

Ga-67 100 Hg-197 100
-

#

Se-75 10 Au-198 10e Sr-85 10 T1-?01 100

'

\
1

Spill Kit *; .

i, You may also want to consider assembling a spill kit that contains:
4

>

6pairsdisposa$legloves,1pairhousekeepinggloves
~'

2 disposable lab coats
*

2 paper hats
2 ~ pairs. shoe covers

_

1 ioil absorbent paper with plastic backing
6 plastic trash bags with twist ties .

'" Radioactive Material" labeling tape
1 china pencillor marking pen
3 p; estrung " Radioactive Material" labeling tags
Supplies for 10 contamination wipe samples
Instructions for " Emergency Proc 6dures"-

.

.

,

Clipboard with one copy of Radioactive Spill Report Form .

Pencil i-

'.

Forms i
t,

You may want to use Exhibit 10, Raoioactive Spill Report, and Exhibit 11,
.

i
Radioactive Spill Contaminatica Survey Forms.

'

. ,

I

o
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EXHIBIT 10 f.. ;
.

,

Radioactive Spill:Repbrt*

4
4

'

am ; .

The spill occurred.at. : pm on rosm _. . > i- ---

s: . .
.

Instrument used to check for personnel contamination: i <

Meter inodel: Meter S/.9 Probe model: Probe S/N: " '

--
. .

.,. Personnel present Personnel contamination results* ;.z

,

~
.

J. . <

.. ,

+ -
.

j-*
~

_.
,

p *0n the back of the sheet, indicate any personnel decontamination, additional
monitoring .or care instituted.

,

| 1

| Survey the spill area to identify hot spots, then begin decontamination. When|

finished, cor. duct a postcleaning contamination wipt-test.

Radioisotopes' present er suspected in the spill:

[L ' mci of as
'

L
'.%* ,'

-mci,of asP
-

<

mci of e.s
..

'

L .Give a brief description of the accident:'

.. t

_

.

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

6

..-$

.. i - -9
:.;

^ -

0
7
4,

Nane:~ ~

Date:

i

e > .

?' T
. . , . . .
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-- Radioactive Spill Contamination ' Survey ..f?l l.
'

.- 1

g,.-

,

M.. ' S-130 on - - in room -- Decontamination completed a't -
{3 ,:
[;- The spill occurred at : :.

-

,

) .-,

, _ ,e
-;

pre- post-clean - h' clean dpm/'2 ;
loc mR/hr mR/hr 100cm ;*

h,..
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APPENDIX K i

Model Guidance for Ordering and Reco ving
Radioactive Material '

(See SS 30.51 and 20.205.)..

.

You mey'use the following guidance to control.the ordering and receipt of-
radioactive material. If you follow all the guidance, you may say on your '

application, "We will ' establish and implement the model- guidance for ordering
and receiving radioactive material 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,

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 SS 30.51 and 20.205. Say on your application, '!We have developed a proce-

s

dure for. ordering and receiving radioactive material for your review that u
'

. appended as ATT 10.6," and append your procedure for ordering and raceiving
radioactive material.

RDELGUIDANCE i
,

1. The Radiation Safety Officer (R50) or a designee murt authorize each
order for radioactive materials and ensure that tha requested materials
and quantities are authorized by the license for use by the requesting

. authorized user and that possession limits are not exceeded.

2. The RSO will astablish and maintain a system for ordering and receiving
radioactive material. - The system must contain the following information:

.

a. For routinely.used materials !

. :(1) Written records that identify the authorized user or department,
L. 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 authorized user who will perform the procedure will make a
written request that indicates tha isotope, radiopharmaceutical,

,

activity. and supplier.
.

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

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

f 4. For deliveries during off-duty hours, the RSO sill tell security personnel
or' t.,ther designated persons to accept delivery of radioactive packages in

'i *
accordance with procedures outlined in the sample memorandum below.

4 -

4
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E w; T HE MALDEN' HOSPITAlf l'
'

.

d% M__ - 4 # % ;,f

$ HOSPITAL ROAD, MALDEN, MA 0214'8-3591 = (617) 322-7560 =,

,

fAPRIL 22,1968f ,

,

-

3
,

4

,

.

b W.MO T01 ' CHIEF 0F, SECURITI
;

FROM: RADIATION SAFETI 0FFICER--~ CHARLES D. CHIPMAN M.D. -

h.;' SUBJECT:' RECEIPT OF PACKAGES CONTAINING RADIOACTIVE MATERIAL (5pm to 7am)-

m . -

t

I ?. .

.

. . The1 security guard on duty shall accept ~ delivery of packaEes containing .

"radioactivs material that arrive during other than normal workia6 hours.
Packages should be placed en a cart or wheelchair and taken immediately:to- 3

* 7the. Nuclear Medicine Department Hot Lab. Upon arrival , unlock the door to,,

_ the Hot-Lab and place the-package behind the lead enclosure on top of the'

lead-lined work bench. Always elock the Hot Lab door and be certain . 1''

that the' area is' secure before rwing.

If the package appears to be'.aamaged, imediately contact one of. the- ,
''

| individuals-identified below.- Ask the= carrier to remain at the hospital untilL!- w
it can be-determined that neither the driver nor the' delivery vehicle is y'

Jcontaminated.1 ,

.If you have'any questions concerning this memorandum, please
c y call our. hospital _ Radiation Safety Officer Charles D. Chipm m M.D. at'_

extension 5205..-
'

. RADIATION SAFETI 0FFICER: CHARLES D. CHIPMAN N.D. EIT. 5205
'

*
,x .

- HOME - (617)< 729-6260
s

1 Chief, Nuclear Medicine Technologist: KEN /fH A. BROWN NM,NMT EXT. 5211 {
'

. HOME :. (617) 851-66h3

:

'
-

,

3'<'-.l
-

:W
,

.

W ,

= 'AN AFFILIATE OF NORTH SUBURBAN HEALTH SYSTEMS,INC.
<

_

r t
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Sample Memorandum ' '

,

'>

Chief of. Security
- '-

# HEMO TO: Radiation Safety Officer i Material
' Receipt of Packages Containing Radioact ve-

''

,

FROM:
,
.-i

SUBJECT: ining radioactive.

Ths security gur.rd on duty shall accept. delivery nf packages cca,taPackages shculd
material that arrive during other than normal working hours.be placed on a cart or wheelchair and taken immediately to theUnlock the door, place the package oni top of the counttr,

Nuclear Medicine
t,

Department, Room _ .
and relock _the door. f the individualsc

If the package appears to be damaged, immediately contact one oAsk the carrier to remain at the hospital until it can betaminated.

determined that neither the driver nor the delivery vehicle is conll our hospitalidentified beloG.
e

If you have any questions concerning this memorandum, please ca_, at extension _ .,
..-

'

Radiation Safety Officer, _ Home Telephone
-

y Name _

~~
-

Radiation Safety Officer: ~ _

Chief of Nuclear Medicine:Chief Nuclear Medicine Technologist:J'

Nuclear Medicine Technologist on call (call page operator at extension__,,)
-

Nuclear Medicine Physician on call (call page operator at extension _)c
r', ,

_

_f
"-j ):

r
|e '

,

,i.

'

| m

-:|;1-
,

['.i.

-

|
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i

, .

6
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i APPENDIX L

-Model. Procedure ~for! Safely Opening Packages Containing Radioactive Material
(See SS' 35.23, 30. 51, 20.203(f)(4), and 20.205. )-;

You may use.the following model procedure for opening packages.
Land implement'the model procedure for oper.ing. packages that was published infollow the model procedure,'you may say on your application,."We will establish

'I f you . ..

Appendix L to Regulatory Guide 10.8, Revision 2."t --

If you develop your own package opening procedure for review
,

'

consider for inclusion all the features in the model.Say on your, you should-
>

"We have developed a package opening procedure for your review that is appendedapplication,
: as ATT 10.7," and append your package opening procedure.
MODEL PROCEDURE

_ 1. Special

of radio. requirements must be followed for packages containing quantitiesactive material-iri excess of the Type A quantity limits sp :ifiedi~

.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

.

1

. Cs-137, Ir-192, I-125, or. more than 0.001 curie of Ra-226). , I-131 !

within.3 hours after receipt if received during working hours or withir.must be monitored for external radiation levels and surface contaminationSuch packages,
i.

-18 hours if received after working hours, in accordance with the require-.
,< . _ .

+
= ments of paragraphs 20.205(a) through (c).0' be notified if. removable contamination exceeds 0.01 microcurie (22 000The NRC Regional Office.must

I
dpm)/100 cme )

, t

D
2.

.for opening each package will be followed:For packages received under the specific liceise, the following procedure
, .

'

m'

M , Put on gloves' to. prevent hand cor.tamination.
.

a. '

;
'

b.
' Visually inspect the package for any sign of damage'(e.g. , wet or"
crushed).
tRadiation Safety Officer (R50)If damage is noted, stop the procedure and notify the[%

,x '
.y

.

Measure the exposure rate from the package at 1 meter and at the
c. ;'

package surface.
s

If it is higher than expected q
*

RSO.
.(The " transport index" noted on packages w,ith " Yellow II" orstop and notify theE

1

hour, at 1 meter from the package surface (see S 71.4 of 10 CFR" Yellow III" labels is the approximate dose rate, in millirem perm
E

200 millirem per hour.Part 71); the surface dose rate for such packages should not exceed$
The dose rate from packages with " White I" ri

labels should be less than 0.5 millirem per hour at the package sur- hface. (See S 172,403 of 49 CFR Part 172.))
d .-

Open the package wita the following precautionary steps:

(1) Remove the packing slip.
.

b.
,

! !

~ ; v
*

|

. E, ,!"

L-1 I- t.'

# '

w.
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-(2): Open the. outer peckage following-the supplier's instructions, f, y] *# if provided,
, ,.

(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 [,

i,
broken seals or vials,: loss of liquid, condensation, or dis-,

coloration of the packing material.

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

If there' is any reason to- suspect contamination, wipe the externale.
surface of the final source conteiner and remove the wipe sample to
a low-background area. Assay the wipe sample to determine if there a

-is any removable radicactivity. [The licensee should specify in the ~e

k precedure manual which instrument, for example, a thin-end-window GM
' survey meter, a.NaI(Tl) crystal and ratemeter, a liquid scintillation-

counter, or a propertional flow counter, should be used for these assays.
The detection efficiency must be determined to convert wipe sample

~

counts per minute to disintegrations per minute. Note that a dosa .,

'ralibrator.is |not, sufficiently sensitive for this measurement.) Take
) .tcautions.against the potential spread nf 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 hr.
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 radiation labels
before discarding in in-house tr.uh.

;;. .
*

h. Make a record of the receipt.'

'- - 3. For packages received under the general license in S 31.11, the folloegn -

procedure for opening each' package will be followed:

Visually inspect the package for any sign of damage (e.g. , wet ora.:.

} crushed). If damage is noted, stop the procedure and notify the RSO.

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

- See Exhibit 12 for a sample record form you may want to use. ;
.
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AFFIX _

DELIVERY BOX SURVEYS

PRESCRIPTlON oe""n *'"S=" s ad"bi :
.

HERE 1

2 .

3 !
5 5 f.h. h . hfs 2h4

'

6-i(N w a 4. . .n c . x . : . . ..v e.,c u ~e v43&e.

.a c- N 'e %. '

' : m .... N .N .s
.

,

3..5. 's 5;-%h. i aus92 . _ f[/,Nb. .s,s sm .s. ,

. h .- ha;h*
. .

N%pg1. ^ ;r

DISPOSAL RECORD

DISPOSED BY
.

RETURNED TO NPI ( )OR-

VOLUME RETURNED

DATE

Date Time Use/ Patient Activity Read Volume Vol. Remaining initial

|-
'

.

AFFIX DELIVERY BOX SURVEYS

| PRESCRIPTION o.nmy wm. smo son y m ,,,,3

i HERE
1L . ....._......_c. . .. .-. ...

k h,
4

| Bkg.
'

DISPOSAL RECORD

DISPOSED BY
.

RETURNED TO NPI( )OR

VOLUME RETURNED

@ nte4 DATE
T~

Date Time Use/ Patient Activity Read Volume Vol. Remain 6ng .initsal

-

I

. _-_ ___ _____ __ __ _ ___ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ . - ._- . _ _ _ _ _ _ _ _ _ _ _ _ ,
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PRESCRIPTIONS DISPOSA1. RECORD
Place Top of Prescription #12 Here DISPOSED BY ~* DATE

FiETURNED TO SYNCOR ( )hR
Place Top of Prescription #11 Ht.re DISPOSED BY DATF- , ,

D4
RETURNED TO SYNCOR ( )OR

Place Top of Prescription #10 Here,

'
DISPOSED BY . - ~ . DATF

; RETURNED TO SYNCOR ( )05
~

Place Top of Prescription #9 Here DISPOSED BY DATF

f RETURNED TO SYNCOR ( )OR

Place Top of Prescription #8 Here DISPOSED EV - DATF
n

RETURNED TO SYNCOR ( )OR

Place Top of Prescription #7 Here DISPOSED BY DATF

RETURNED TO SYNCOR ( )08
~

Piace Top of drescription #6 Here l
DISPOSED BY DATF

rii .

)OR| RETURNED TO SYNCOR (
~

! Place Top of Prescription #5 Here DISPOSED BY DATF
l .i4

, .} j RETURNED TO SYNCOR ( )OR

Place Top of Prescription #4 Here DISPOSED BY - DATE
#1.1

RETURNED TO SYNCOR ( )08,

Place Top of Prescripilon #3 Here D!SPOSED BY . DATFs

; j RETURNED TO SYNCOR ( )0
._

' Place Top of Prescription #2 Here DATEDISPOSED BY m
' /'

RETURNED TO SYNCOR ( )OR

: Place Top of Prescription #1 Here i
DISPOSED BY - DATF

I
RETURNED TO SYNCOR ( )OR

. , _ _ . . _ .

8 8

INSTRUCTIONS DELIVERY BOX SURVEYS
To mount first report, pull off the two paper Delivery Wipe Survey Surface 1/M
tabs indicated by the arrows. Position report
edges to top and side guide lines, then press q
the report down over the exposed adhesive. 5

The adhesive is pressure sensitive; be sure g
to press the report down over the exposed |'O adhesive.

3
Press lightly to attach temporarily Press firm-
ly to attach securely and permanently. -

gCOPYRIGHT SYNCOR
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i: APPENDIX M
1

Records.-of Byproduct Material Use ]

;
General-

Many- suppliers include pressure-sensitive stickers or forms that have muchYou may use these in yourof the'information required by- the regulations. Be sure to write down. records and need not duplicate the information on them.
whatever' additional information is required but is not cued or printed on them.
.Information does not have to be recorded in the order given in these procedures.

~For example, if you prepare a ,

~ Also', you do not have to replicate entries.
multidose vial for use one day, 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 to list 'each seed individually.

M.1 Records of Unit Dosaae Use (SS 30.51, 35.21, 35.53)
. .

You may use the following model procedure to keep a record of unit dosage
If you will follow the model procedure, you c.ay say on your application,~

"We will establish and implement the model procedure for a unit dosage recorduse.
1

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

{
;'

If you prefer, you may develop your own unit dosage record system forIf you do so, you should consider for inclusion all the features in
-

~

30.51, 35.21,-review.
the model procedure and carefully review the requirements of SSSay on your application, "We have developed a procedure fcr a_ unit

1

3)) dosage record system for your review that is appended as ATT 10.8'," and appendand 35.53.
'

your unit dosage record procedure. .' "'

MODEL PROCEDURE

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

1. Radionuclide;

2. Generic name or its abbreviation or trade name;

1 3. . Date of receipt;

N - t- ' 4. Supplier.;

5. Lot number or control number, if assigned;
| d,<.

Activity in millituries or microcuries as recorded on the unit dosage ora-
| 6.

packing slip and its associated time;i '

|",';

5 7. Date of administration or disposal;
9.

$ 8. If administered,
i

k Prescribed dosage (unless already recorded in clinical procedure/ ;; <

a.| y p manual),
.4g - +* . .

i
.

, w _,

. a
M,

4

Ldm
M-1 *

, '
,

. .

.1

- . . - - , -- . - - - - , , - - ,
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~ Measured activity in millicuries or microcu ies and date and timel' R '
4

b.

Patient name and identification number if one has)been assigned;.
-

of measurement, ;,.

e 1

c .'
-1

If' discarded; the date'and method of disposal; and-
*

3 ;.

; 9. .

Initials. of the individual who made the record.10.

See Exhibit 13 for a Unit Dosage Receipt and Use Log Form you may want to
-

-

,

use.
'

Records of Multidose Vial Use_(SS 30.51,35.21,35.53)
M. 24

You may use the following model procedure to keep a record of multidoseIf.you will follow the model procedure, you may say on your applica-'

il
tion, "We will establish and implement the model procedure for a multidose v avial use.,

i

record system that was published in Appendix M.2 to Regulatory Guide 10.8,
j
t

Revision 2."
If.you prefer, you may develop your own multidose vial record system for

If you do so, you should consider for inclusion all the features in30.51, 35.21, and
the model system and carefully review the requirements of SSreview..

vial record system for your review that is appended as ATT 10.9," and appendSay on your application, "We have developed a procedure for a multidose35.53.'

your multidose vial record procedure. .

MODEL PROCEDURE ''

For each multidose vial that you receive from a supplier or that you prepare,
,

make a record of the: I"
,

# 1, Radionuclide; :
?

Q Generic name or its abbreviation or trade name;
,

2.e
. i. Date of receipt or preparation;:

3..

.j
Date and time of initial assay and amount in both millicuries and

,

t

Y cubic centimeters (cc) or milliliters (ml);4.''

4 l
& 5. Supplier or kit manuf acturer; i

.

..g
:.t

6. If administered,j
Prescribed dosaae (t.nless already recorded in clinical procedure.O a.
manual),

Date and time dosage was drawn and measured, Calculated volume that is needed for the prescribed dosage,
;;
3 b.o

Measured activity in millicuries or microcuries, Patient name and identification number if one has been assigned;
c.

~] d.
/ .:e.

| }5 If discarded, the method of disposal and date; and| 7.M
Initials of the individual who made the record.ti:

8.m
M" *

4.
H-2

t ;
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See Exhibit 14 for a Multidose Vial Preparation and Use Log Form you may,

e want to use. .
,

M.3' Measurino and Recogding Molybdenum Concentration (S 35 204)o

The regulations require that each licens_ee who uses a technetium generator
- to prepare radiopharmaceuticals must test each elution ,or extraction for its.

molybdenum concentration. (This does not 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-99 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." Your 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 photon.s. The manufacturer will specify the Mo-99
correction factor to convert fees measured Mo-99 to total Mo-99.

The~following model procedure may be used to measure the molybdenum concea-
tration in Mo-99/Tc-99m genera $r- elution. If you will follow the model proce-
dure, you may say on your appligation, "We will establish and implement the
model procedure for measuring and recording molybdenum concentration that was

y _ published in Appendix M.3 to Regulatory Guide 10.8, Revision 2." '

' >
-If you prefer, you may develop your own molybdenum concentration procedureo *

for review. . If you do so, you shoulc consider for inclusion all the features
U,

in the model procedure and carefully review the requirements of S 35.204. Say
on your application, "We have developed a procedure for measuring and recceding
molybdenum concentration for your review that is appended as ATT 10.10," and

-append your procedure for meesuring and recording molybdenum concentration.
V

MODEL PROCEDURE
'

Each time a generator is eluted,'make a record of the:
o ,

1. Date the generator was received;.

4j 2. Date and time of elution;
' .; *
\

'

3. Measured Mo-99 activity in microcuries;
; l

''

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

.| 5. Measured Tc-99m activity in millicuriu :

L' 6. Ratio of the total Mo-99 microcuries prc 11icurie of Tc-99m and check-

4 mark that the ratio is less than 0.07 t,cmurie of Mo-99 per millicurie'

of Tc-99m. (If it isn't, stop and notify the RSO. In conformance with
I. paragraph 21.21(b) of 10 CFR Part 21, the licensee must notify the NRC if
|3
1
'

M-3,
.

.

,, .- ,-n - .m, , , , , ,.
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a leaking generator is detected.) [The 0.'07 action level allows for the
'

("- g
.

-It is assumed that the )'quicker decay of the Tc through the day of use.
' material. will be used within 6 hours, at which time the concentration of

.

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

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

'

M.4 Keepina an Inventory of Implant Sources (69 30.51, 35.21, 35.406)-

You may use the fc11owing model procedure to keep an inventory and use -''

If you will follow the model procedure, you may; record for implant sources.

.say on your application, "We will establish and implement the model procedurefor keeping an inventory of implant sources that was published in Appendix H 4
to Regulatory Guide 10.8, Revision 2."

If you prefer, you may develop your own procedure for keeping an inventory.
~

If you do so, you should consider forand use record for implant sources.
inclusion all the features in the model system and carefully review the. require- |

ments of 56'30.51, 35.21, and 35.406. Say on your application, "We have devel-
oped a 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. y

MODEL PROCEDURE

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

Make a list of names of those individuals you allow to handle implant
<

2. <

sources and have them initial beside their names.
|For long-lived sources, draw a map of the storage drawer.and indicate the '

3.- For short-lived sourcesactivity of the source at each storage point.
that you store in the manufacturer's shipping container, indicate the
area in the safe where you put the container. Also, be sure'to add the

i

sources to the inventory log.
f

-

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

sources in the storage area or on the inventory log.
4

~

''

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|- 5.

and date they were removed from storage; initial the record. .]

Each time you return sources to storage, immediately count them to ensure
Then make a record of the6.

that every source removed has been returned. !

number and activity of sources returned, the room number of use or
patient's name, and the time and date they were returned to storage;,

initial the record.<

If you ever perceive a discrepancy between the record and the number of7.
sources in use and in storage, notify the R';0 immediately.

See Exhibit 15 for a sample form you may want to use.

. 1
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.

t

-u

n -+f' SynCOVUNIT DOSE PRESCRIPTION RECORD

,''

v]
PRESCRIPTIONS DISPOSAL RECORD >

Place Top of Prescription #12 Here i DISPOSED BY DATE--

d /,,

! RETURNED TO SYNCOR ( )OR,

Place Top of Prescription #11 Here DISPOSED BY
'

DATE,

a4 <

RETURNED TO SYNCOR ( )OR .

. _.

Place Top of Prescription #10 Here DISPOSED BY DATE'-

RETURNED TO SYNCOR ( )OR,
~

| Place Top of Prescription #9 Here DISPOSED BY DATF
,

" ew
i RETURNED TO SYNCOR ( )OR

' Place Top of Prescription #8 Here DISPOSED BY
>

DATE-

n
RETURNED TO SYNCOR ( )OR

''

Place Top of Prescripilon #7 Hero l
DISPOSED BY ~ DATF

r
RETURNED TO SYNCOR ( )OR

.

Place Top of Prescription #6 Here DISPOSED BY DATF
. A

RETURNED TO SYNCOR ( )OR
f~~ .-

( | Place Top of Prescription #5 Here DISPOSED BY DATF
,

-,

RETURNED TO SYNCOR ( )OR,
,

.,_

Place Top of Prescription #4 Here DATEi DISPOSED BY -

AS,

RETURNED TO SYNCOR ( )OR
.

Pla, e Top of Prescription #3 Here | DISPOSED BYc DATFs

RETURNED TO SYNCOR ( )O

' Place Top of Prescription #2 Here DISPOSED BY DATF~

i .s'

| RETURNED TO SYNCOR ( )dA

; Place Top of Prescription #1 Here DISPOSED BY
'

DATF~

' 8
RETURNED TO SYNCOR ( )OR

-

- .

.

INSTRUCTIONS DELIVERY BOX SURVEYS
To mount first report, pull off the two paper Delivery Wipe 3urveY Surface ( 1/M

'
tabs indicated by.the arrows. Posillor' report
edges to top and side guide lines, then press y
the report down over the exposed adhesive, s

The adhesive is pre _ssure-sensitive; be sure }p to press the report down over the exposed
adhesive.

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

COPYRIGHT SYNCOR Bkg.
. . . _ _ __
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APPENDIX N

I,|9 -

.

~ Model Procedure for Area Surveys
'

-(See S 35,70.) '

"
'You'may use the'following undel procedure to perform area surveys. If you

follow the model procedure, you nay say on your application, "We will establish
and implement,the model procedure for area, surveys that was published in
Appendix N to Regulatory Guide 10.8, Revision 2?'

.

You may develop your'own procedure for review. If you do so, you should
consider for inclusion all the features in the model procedure and carefully
review the requirements of S 35.70. Say on your epplication, "We have developed.

survey. procedures for your review that are appended as ATT 10.12," and append
i your survey procedures.

8

MODEL PROCEDURE -

Ambient Dose Rate Survevs

1. Survey Areas
r

In radiopharmaceutical'elution, preparation, and administration areas,a.

survey at the end of each day of use with a radiation detection survey
-- meter. ~ If diagnostic administrctions are occasionally made in patients'
rooms and special care is taken to remove all paraphernalia, those

,

{f e 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 a
time), survey monthly with a radiation detection survey meter.

'

In radiopharmaceutical storage and radiopharmaceutical waste storage-c.
areas, survey weekly with a radiation detection survey meter.

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

~4

1 2. Immediately notify the RSO if you find unexpectedly high or low levels.
U -

.,

Removable Contamination Surveys.

i

| 1. Survey Areas -

Et
'

In radiopharmaceutical elution, preparation, and administrationa.
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. In laboratory areas where only small quantities of photon-emitting

- )I, O
? radioactive material are processed (less than 200 microcuries at a

time), survey monthly for removable contamination.
.

'
|

. 1

i

N-1
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|In radiopharmaceutical storage an6 radiopharmaceutical waste storage1 .
'

,-

areas,. survey weekly for removable contamination. 'Ic.
4 f'

The wipe' sample assay procedure should be sufficiently sensitive-to detect
- .

,'

.

2 of removable contamlnation (2002 .'
the presence of 2000 dpm/100 cm You must use a radicactive source

'

-

2 for isotopes of' iodine). ( lly

with~ a known amount of activity to convert samole measurements. usua.dpm/100'cm

in c6unts per minute or cpm) to. disintegration's per minute or dpm.
,

Immediately notify the RSO if you find unexpectedly high levels.
'

. 3. .

Records
4

Keep a record of dose rate and contamination survey results. >It must4

,

|1. include .the following information:

The date, area surveyed, and equipment used.
~

a.

The name or initials of the person who made the survey.
.

' b.

A drawing of the areas surveyed with contamination and dose rate (Recommended removable
action. levels as established by the R50.c.

Guide. 8.23, " Radiation Safety Surveys at Medical Institutions." surface contamination action levels are published in RegulatorySee
lish-

Regulatory Guide S.23 or Table N-1 below for guidance in estab
.

'

ing your action levels.)
'Q

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

100 cm , as appropriate.2

Actions taken in the case of excessive dose rates or contamination .
iT

y e.
i. and followup survey information.

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

promptly in these cases in which action levels were exceeded.
a 2.
['

The following information is not part of the model procedure.4
I

See Exhibit 16 for a sample record form.'

t

*
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APPENDIX R
j

,

+
>>

d, Model Procedure for Waste Disposal
'

(See SS 20.301, 20.303,- 20.306, and 35.92. ) ' J
~

1.

The following ~ general- guidance and procedure may be used for ' disposal,

Lof; radioactive waste. If you follow all the general guidance and procedures,
you may'say on-your application, "We will' establish and implement the general'

guidance and model proceduras .for waste disposal that were published in-

* * , Appendix R' to Regulatory Guide 10.8, Revision 2."

If you prefer, you may develop your own procedure for review. If you do'

so, you should consider for inclusion all the features in the general guidance
and models.and carefully review the requirements of SS 20.301, 20.303. 20.306,
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.

Overview-
.

There are four commonly used methods of waste disposal: release to the
environment through the st7itary sewer or by evaporative release; decay-in-1

storage (DIS); transfer to a burial site or back to the manuf acturer; 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. (See paragraphs 30.51(a)
and 20.401(c)(3).)

9 - General Guidance
.

,
,

1. . All 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 radioactive waste.

.

t 3. Occasionally monitor all procedures to ensure that radioactive waste is
j not created unnecessarily. Review al1~new procedures to ensure that waste'

,

is handled in a manner consistent with established procedures.*
<

-[
uM 4. In all cases, consider the entire impact of various available disposal

ro'tes. Consider occupational and public exposure to radiation, other'

ui
-j hazards associated with the material and routes of disposal (e.g. ,- toxi-

. city, carcinogenicity, pathogenicity, flammability), and expense.

MODEL PROCEDURE FOR DISPOSAL OF LIOUIDS AND GASES. .

. Liquids may be disposed cf by release to the sanitary sewer or evaporative
a release to the atmosphere. This does not relie've licensees from complying with

other regulations regarding toxic or hazardous properties of these materials.J

'
'

.

.

_g , .

,

-

]..-
' -

. R-1
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Regulations for disposal in the sanitary, sewer- appear in-S 20.303.
<

-

There are daily ,JL trial must be readily soluble or dispersible in the water. '

'and monthly limits' based on the total- sanitary sewerage relesse-of your
~

facility. -(Excreta from patients undergoing medical _ diagnosis or therapy
is exempt f rom all the 'above limitations; see paragraph' 20.303(d).)_ Make-y

a record of the date, radionuclide, estimated activity that'was releasedG' .

(in millicuries or_ microcuries), and of the. sink or toilet at which the
, ,

)'

.

material |wasreleased.-
,

...

Limits on permissible concentrations in effluents to unrestricted. areas
. 2. , ; are enumerated in Table II of Appendix B to 10-CFR Part 20. These limits

Make.a record.of the date,6
' apply at the boundary of the restricted area.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 2

Liquid sciritillation-counting media containing 0.05 millicurie per gram .

3. 4

of H 3-or C-14 may be disposed of without regard to.its radioactivity
(S 20.306). -Make a record of the date, radionuclide, estimated activity
(in millicurics or microcuries), calculated concentration in microcuries
per gram, and how the material was disposed of.J;-

MODEL pRCCEDURE FOR DISPOSAL BY DECAY-IN-STORAGE (DIS) ,

Short-lived material (physical half-life less than 65 days) may be dis-'

<
~ If you use this procedure, keep material separated according-posed of by DIS.

_

to half-life. .

Consider using separate containers for different types of waste,~e.g.,
-

capped needles and syringes in one container, other injection paraphernalia
- 1.

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
'

Because the waste will be surveyed with all shielding removed,DIS waste.
the containers in which waste will be disposed of must not provide any,

4

radiation shielding for the material.

When the container is' full, seal it with string or tape and attach an'T 2. 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.
'

.

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

Prior to disposal as in-house waste, monitor each container as follows:7
"' * 4.

.

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

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

<,

Remove any shielding from around the container;c.

d. Monitor all surfaces of each individual container; (

on -

'3' R-2
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e. . Discard as in-house waste only those containers that car 4not be distin--,

' ' guished;from background. Record the date on which the container was
sealed, theLdisposal date, and type of material (e,g,, paraphernalia,-
unused dosages). Check to be sure no radiation labels are visible.

' Containers ' hat can be distinguished from background radiation- f. t

. levels must be returned to the storage area for further decay or-
transferred for burial.

5. If possible, Mo-99/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 a speaker) at the work area. Dismantle the oldest generator
first, then work forward chronologically. Hold each individual column in
contact with the" radiation detection, survey meter in a low-background j

(less 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 j
i

Except for material suitable for DIS and some animal carcasses, solids
must-be transferred to a burial site. Follow the packaging 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 S 31.11 -

is exempt from waste disposal regulations. Radioactive labels should be
' defaced or removed. There is no need to keep any record of release or make any
measurement;-

,

b MODEL PROCEDURE F0fi RETURNING GENERATORS TO THE MANUFACTURER

Used Mo-99/Tc-99m generators may be returned to the manufacturer. This
,.,

permission does not relieve licensees from the requirement to comply with !
u .

; 10 CFR Part 71 and Department of Transportation (DOT) regulations.
L ;|
' L; 1. Retain the records needed to demonstrate that the package qualifies as a

'
El DDT Specification 7A container (see DOT regulations, paragraph 173.415(a) of
T 49'CFR Part 173).
| i

L1 2. Assemble the package in accordance with the manuf acturer's instructions.
'

'n
j '3. Perform the dose rate and removable contamination measurements required
if by paragraph 173.475(i) of 49 CFR Part 173.
| 4. Label the package and complete the shipping papers in accordance with the

manufacturer's instructions.y
;- - ,

'

1

.
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4: JNUCLEAR RESULATCRY COMMISS i

,

'

#ji . ;
- - REGION |

,' * 1 :: E' f( 475 ALLENDALE ROAO-*

1.% /f '. KING OF PRUSS4 A, PENNS WANIA 19408 ~ 'f-
.

:24 MAY11988; !
^*

r
t , ,

b The'Malden Hospital' ,:-

G" LATTN: E ' Charles D. Chipman, M;D. - RSO 4

>

' LHospital Road; . ,

Mt.1 den,; Massachusetts 02148-
,3:,

,

Docket No. '030-01908-

- License No.- 20-09214-02g ,

,. 4

v., y'
4 Control No. 108870 |

'

,

..

, SUBJECT:. (.ICENSE RENEWAL; APPLICATION
-

' Gentlemen:, -|

.This is to ackno'wledge 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- :
'

: controlf number specified and your license number.
..

Si.ncerely,,

.

Ortshed 51snetDrt.
>

b Daria J.Rister
'

John E. Glenn. Ph.D., Chief :

L Nuclear Materials' Safety Section B.

. Division of Radiation' Safety.ando
' -Safeguards

u

t
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? : (FOR-LFHS USE)--~-

y .: INFORMATION FROM LTS'

#$ETWEEN. .
'

:a ,

M.ICENSE FEE:MANAGEMtiNT BRANCH, ARML : . PROGRAM CODE: 02120
IU :AND : ST ATUS CODE: . 2

REGIONALcLICENSING SECTIONS: : FEE. CATEGORY: 7C
: EXP. DATE: 19 E0630
: FEE COMMENTS: .....................

::::::::::::::::::::::::::::::::::::::

- E LIC E N S b.I FEE TRANSHITTAL'

|A.3 R E GI0 fl -

' -1.' ' A9PLI C ATION ATT ACHED
AP PLI C ANT / LICENSEE : MALDEN HOSPTTAL

'

'

R ECEIVED ' DATE: 860509
-- DOCKE T ' NO :- 3001708.
CONTROL NO.:- 10$$70

- LICENSE NO.: 20-09214-02
' ACTION T Y PE: RENEWAL

-2. FEE AT1 ACHED-

AMOUNT: ..@dQ ..
C H E CK N 3'. : : Q.M]h,..

<
.

:3. COMMENTS

SIGNED .09
.NE%..................DATE ..................

[b. LICENS E FEE M AN AGEMENT ERAtlCH (CHECA WHEN MILESTONE 03 IS ENTERED /.
n YF E E C A T E G O R Y ' A N O A H O U N T : . .}. .L ,, .. . . . . . . . . . .. . . . . . . . . . .f.'. .Q. .d. .|.| f.7

l'2.- ' CORRECT. FEE PAID. APPLIC ATION MAY BE PROCESSED FOR:
AMEH3 MENT . . . . . . . . . . . . . .

' RENEWALt
............

" LICENSE-

..............
.

3.I OTHER- .................................. ,

. 2.

..................................

@-stanEv
uTe :::::::::::::- .I .~ f r..:.: :

. . . . . - - - - . . . - - . . . . . .


