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ITEM 5t- RADIOACTIVE MATERIAL AND i

ITEM 6: PURPOSE

BYEledHEt_MalcIlal Amguni Pgipggg

Ea, Materials in 35.100- As needed Ga. Medical use .

Eb. Materials in 35.200 As needed 6b. Medical use

ITEM 7: INDIVIDUALS RESPONSIBLE FOR RADIATION SAFETY PROGRAM

AND THEIR TRAINING AND EXPERIENCE.

7.1 Physicians previously authorized by license
number 47-21467-10.
Michael T. Hogan, M.D.
Carl C. Barger, M.D.
Timothy B. Hetzer, M.D.

7.3 Radiation Safety Officer

Timothy B. Hetzer, M.D.

ITEM 8: TRAINING FOR INDIVIDUALS' WORKING IN OR FREQUENTING'

RESTRICTED AREAS.

We will establish andfimplement the model training
program that was published in' Appendix A to Regulatory ,

Guide 10.8, Revision 2, and.have appended a table ATT 8.1
that identifies groups of workers who will receive
training and the method and frequency of training.
See ATT. 8.1.

ITEM 9: FACILITIES AND EQUIPMENT

9.1 Annotated Drawing See ATT. 9.1.
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ITEM 9 PACILITIES AND EQUIPMENT 1(cont.)
!
+

9.2 Surve) instrument' Calibration: , Wo -- (ou r . Con t r a c t or~)7 -;

will establish and implement.theamodel procedure- j
for calibrating survey instruments 1that was pub-1 l
lished in Appendix B ~ to Reg'. Guide. 10.8,|Rev. 2.

.

;

Contractor: Bicron Corporat'ioni:Licedse/No.34-13845-01..

<
,

9.3 Dose Calibrat'or Calibration: We'have" developed;a
dose.calibrationLprocedureDfor your review _that>isL ;r

appended as ATT. 9 .'3 .
.

,

9.4 Personnel Monitor Program: 'We will' establish and c.

implement the modelEpersonnelnexterna13 exposure.
monitoring program published i n .1 Append ix' D ' toi.
Reg. G u i d e' 10. 8,' Re v . J 2.'.

9.S' NA:

9.6 Other Equipment an'd:. Facilities: See ATT 9.61 ,

ITEM 10t RADIATION SAFETY PROGRAM
p-

10.1 Radiation Safety Committee / Radiation [Safetyfdffice:~

We will issue the model:.RadiationiSafety/ Committee.
Charter and Radiation Saf ety: Of ficer Delegation- of:
Authority that was>publishe'diin Reg.(Guide (10.8,JRev.;2.-

! h f YhN )._
-

10.2 ALARA Program: We willJestablish;and4 implement"the-
model ALARA- prog r am thatL:was;' published'. in' Appendix 1.G-
to Reg. Guide 10.8, Rev. 2.H

l
10.3 Leak' Test: We have.developeds a,leakytestLprocedure , 3

for your review that is appended as3 A T T . s1 0 1 3 .--
' '

x

b10.4 Safe use of Radiopharmaceuticals: Welwillfestablishi
and implement the model' safety rules published (in:
Appendix I to Reg. Guide 10'.' 8 , : : R e v . 2. 1

1

1

i

s',

: . .D
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ITEM los RADIATION SAFETY PROGRAM (cont.)

<

10.5- Spill Procedures: We have developed spill
procedures for your review that are appended as ATT.10.5.

10.6 Ordering and Receiving: We will establish and
implement th,e model guidance for ordering and re-
ceiving radioactive material that was published ;

in Appendix K to Reg._ Guide 10.8, Rev. 2._ . >

,

10.7 Opening Packages: We will establish and implement !

the model procedure for opening packages that.was ,

published in Appendix L to Reg. Guide 10.8,-Rev. 2. |

|

10.8 Unit Dose R6 cords: We williestablish and implement' I

the model procedure for a' unit dosage record system-
that was-published in Appendix M.1 to Reg. Guide 10.8,

!
Rev. 2.

10.9 Multidose Vial Records: We will establish and
implement the model procedure for a multidose-vial
record system that was published-in Appendix H.2,

Reg. Guide 10.8, Rev. 2.

10.10 Molybdenum Concentration Records: We have
developed a procedure for measuring.and recording
molybdenum concentration for your review that is-
appended as'ATT. 10.10.

<

,_

10.11 Implant Source Records: NA .j

10.12 Area Survey Procedures: . We have developed survey'
procedures for your review .that-are appended as
ATT. 10.12.

10.13 Air Concentration Control:

10.13.2 We will collect s pe ri t aerosol in'a shielded,
disposable trap.

10.14 Radiopharmaceutical Therapy: NA

- .
i.
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'
PROCEDURE FOR' CALIBRATING DOSE CALIBRATOR , .

"

+ s

1. - Test f or' the '. f ollowing f a t. the-| in' dica ted frequency. -Consider;
repair,- replacement;[:or-arithmetiejcorrection if':the dose'-
calibrator,fallsLoutside-thefsuggestedttolerances;- T h e|- ,

tolerances will never exceedL+10%, but.perferably:will||b'el f|'

. .
,

y
within: the: range of1+5%.

>
, s

a. Constancy'at-least'once1each| d ay| pr ior-:Eto-f.the L as s ay)
~

,

'
of patient doses.'

, :

:b. LinearityTat installati.on.and:atfleast.) quarterly,.
, ,

..
.

-
'

thereafter. . _

c. Geometry-dependence.at' installation. ..

+- - -

e
d. Accuracy at-installation-orpat least annually,. |'

'

thereafter.

, , | ' f'

,

'

2. After repair,:| adjustment,. or-, relocation of.thebdose~ calibrator,~;J

-

'

repeat the above tests-as'. appropriate. .
, N t

'' .i

CThe results of these; tests will be!recordedJinglog:booksi
.

4

and retainedLfor.2 y' ears- J.
,

. .1
.b
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tATT, 9.3

3. DOSE CALIBRATOR CONSTANCY TEST:

Defore each daily use of the instrument, a test for the
~

constancy of operation will be performed using the Cs-137

standard. Constancy 1means reproducibility in measuring

a constant source over a long period of time.

a. The Cs-137 cource will be assayed using the Tc-99m,

I-131, and the Cs-137 settings. Back. ground levels

will be subtracted to obtain the net activity.

b. Readings obtained are recorded in an appropriate.

log book.

c. The activity should agree with the certified activity

of the standard'cource within 1 10% after decay

corrections. Calibration checks that are recorded- "

;

fand do not agree within 1 10%, indicate that the

instrument should be repaired or adjusted,

d. The action levels are listed in the log book. The

Radiation Safety Officer will automatically be (
notified .if there is a suspected malfunction of the -l

calibrator,

l
i !

!,
I
'

1
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|

;
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ATT. 9.3= - '
'

'

1

.1

The dose calibrator daily constancy check will be performed j

using the vial type "E" lon chamber gamma reference sourec. :|
,

l

MODEL: NES-356 NUCLIDE: Cs-137 q

Lot /Scrial No.: .3561283A-06 Contents. 0.218 mci (12-28-83)
s

,

,

DOSE CALIBRATOR G ECK-

, '"
3 ,, 3 Tc.99 T-331 Cs-137 ' ' I4K0*'Pc M

The source will y ,,

be stored in the
2

lead storage con-
3

tainer provided
4

with it and
5'

stored within
6

the lead stock- - |
7

ade, when not in - g

|
' 'use. 9

10

11

12
.-

11
]

14 -

15 1

|16

I7
Date:

18 .

19
20 ;

3

21 'l
22

23RSO (quarterly)
24

_,_

25 j
;

26 i

27 -

28' ,
, .;

29 '

30
_ ,_. ._ ,, . _ _ . _ _ _ _ . .

31

.. i

m.
.

-_ .
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A T T=, 9.3

4. INSTRUMENT LINEARITY TEST:

Linearity means that the calibrator is able to indicate

the correct activity over the range of use of that calibrcator. |

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. j
l

a. The 99m-Tc vial will be assayed in the dose-calibrator

and the background level subtracted to obtain the net. j
activity in mCis,

'

b. Step a will be repeated at intervals of 6, 24,.30, 48,

54, 72, and 78 hours or until the assayed activity ;

i
is down to 10 microcuries, j

c. Using the 30 hour activity measurment as a starting

point, the decay predicted activities are calculated ;

at 0, 6, 24, 28, 54, 72, and 78 hours'using the

following table -!
;

Asgay_Timg_Jhts 1 ggggggtigg_gaetor |2

0 31.633: |
6 15.853 ;

24 1.995 )
30 1 !
48 0.126 !

54 0.064 !
72 0.008. '!
78 0.004 j

d. The measured net activity for each time interval versus

the decay predicted activity is plotted on semi-log

graph paper.
i

!e. The activities plotted will not exceed 110%, _but per-

)ferably within 15% of the decay predicted curve if the

N/ instrument is linear and functioning properly.
g/b

-. }
l

i

-

q
;
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f. . Errors greater t h a n Ej; ~ 101.1- i n d i c a t eL t h e . n ee d f o r ' r e pa i r.: [.t
or adjustment of the instrument. ,;

<i.

jg. If the?-instrument linearity.cannot'be~ corrected, it|'
,

will be necessary in routine-assays 1to.eitherJassayr j
- ,

- an. aliquot of the cluate that can befaccurately=measuredf j
'

or to use the graph constructed-inq step.d"toirela'e,t

activkties((decay tpredicted ' '

measured. activities to true ;>

s .:
'

' ?'

_ activities)...
..4! - .. .n

.

h. . Put a aticker on'the dose calibrator.7thatisays:whentthe; :trr, ,,

next linearityLtest isLdue.' ]
'
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Shield Method -

;.-

if W u decide to use a set of " sleeves" of various thicknesses to test
for linearity, it will first be r.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 calibrated

)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.

c. Remove sleeve 1 and put in sleeve 2. Record the sleeve number and-
indicated activity.. -

''

d. Cont'inue for all sleeves., .

Complete the decay niethod' linearity tes't steps' b 'th' rough g abcive.e..
..: .~ ... ' . . . .. .

' .

f. Froin the graph made inn step -d o'f .the decay method, find the decay
time' associated with.the activity. indicated with sleeve 1 in. place.- ,

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

withthedatairecordedin'sted.'b.'
' '

'
. -

.

.'- >. . .
.

, .. . . . . ., .

g. Find the, decay time.associ.a'ted. with the activity..fridicated.with-
sleeve 2Lin place. .Thisi is. the;" equivalent: decay,'. time" for . sleeve 2. 5-

Record that time with..the data., recorded in st'ep c. -

, ,

.
. . . . ..4', - . '

* . .-' ,* '' e ,
,

h. , Continu,e. for all. sleev'es. : ' . .

'

. .

i. The table of s'leeve 'numifers 'and e'quiv'alent de2ay times constitutes
the calibration of the sleeve set.

,

-

'The sleeve set may now be used'to test dose calibrators-for linearity.
3

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

net activity.
4

; b. Steps c through e below must be completed within 6 minutes.
,

c. Put the base and sleeve 1 in the dose calibrator with the vial.
~

Record the sleeve number and indicated activity,

d. Remove sleeve 1 and put in sleeve 2. Record the sleeve' number and
indicated activity.

1

(
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e. Continue for all nieeves. ,.

f. On a sheet of semilog graph paperJor on a copy of the
!!

sample f orm ,-in ' Exh i bi t 8, ~1abel the _' log a r i thmic'.ver tical:
3

;

axis in mil 11 curies, and label the^line'ar' horizontal, axis 4

4

in hours elapsed. A t.. the' ti p_ of the; graph,.notel.the date, 6. {
'

and the model number and serial' number of'the dose-.

calibrator. '!
g .. Plot the data using the. equivalent decay:timecassociated:

,

.

'with'cach sleeve.

h.. Draw a "best-fit" straigh't''line through the-data points. *
'

For the point farthest from the line,Ecalculate its.

deviation from the value of the'line.
'

:$ !,
'

( A-observed - A-line)/A-line d =f deviation.E f eh' E; , J.. - sq%. .

i. If.the worst devihtion is more than-'+0.10,.theJdose!-~
.

.I
;[

calibrator should be vr epaired ' or fad j us ted .-: Iffthis
-

.. ..~

cannot be done, it will . bein eces s'a r yV t'o , mak e L ai cor r e'c t ion; !}.

table or graph that willLallowf.youfto-convertifrom'

. activity indicated by.th'e dose-calibrator!,to "true -

a
activity."

,
,|

j. Put a sticker on the dose calibrator-that_saysswhentth'e-
~

-next linearity test is~due'. M
,

i f.,:

t+

9
'!

$

=

|

,
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5.. gggmgtry_ingggggggggg me ans that the indicated activity does not

change with volume or configuration. This test should be done

using a syringe that is normally used for injectionn. Licensees.
who use generators and radiopharmaceutical kits should also

do the test using a vial similar in size, shape, and construction

to the radiopharmaceutical kit vials normally used. The following'

test assumes injections are done with 3-ce plastic syringes

and that radiopharmaceutical kits are made in.30-ec glass vials.

If you do not use these, change the procedure so that your

syringes and vials are tested,throughout the range of volumes

commonly used. -

a. In a small beaket or vial, mix 2 cc of aLsolution of-Tc-99m

with an activity concentration between'I and 10 mci /ml.

Set out a second small beaker or vial with nonradioactive

saline. You may also use tap water.

[b. Draw 0.5 cc of the Tc-99m solution into the syringe-and

assay it. Record.the. volume'and millicuries-indicated on
the Dose calibrator _ Geometry and Accuracy Form.

c. Remove the syringe.from the calibrator,--drawsan additional

0.5 cc of nonradioactive saline'or. tap' water, and assay
again. Record the volume and mil 11 curies-indicated.

d. Repeat the process until you1 have assayed'a 2.0-ec_ volume.

c. Select as a standard the volume closest'to'that normally.
used for injections. For all the'other volumes, divide the q,

standard millicuries by the millicuriesiindicated'fdricach- R

volume. The quotient is_a volume correctionffactor-.
Alternatively, you may graph the dateLand draw horizontal

10 percert error lines above and below;the; chosen

' standard volume."
f. If any correction factors are greater than?1.05 orjless than'

O.95, or any data points lie outside then107 percent 1 error

lines, it will be necessary to make a correction' table or'graphe
that will allow you to convert =from " indicated activity" to

1
a

-

'
b}
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L

"true activity." If this is'necessary, be sure to label

the table or graph " syringe geometry dependence;" and

note the date of the test and the model' number and

serial number of the calibrator.

g. To test'the geometry dependence for a 30-ce glass vial,

' draw 1.0 cc.of the Tc-99m solution into a syringe and then

inject it into the vial. Assay the vial. Record.the

volume and millicuries indicated.

h. Remove the vial'from the calibrator and,iusing a clean

syringe, inject 2.0 cc of nonradioactive saline.or tap

water, and assay again. Record the volume and mil 11 curies

indicated.

i.. Repeat the process until you have annayed a 19.0-ce volume.

The entire process must be completed within'10 minutes.-

j. . Select as a standard'the volume closest to'that normally

used for mixing radiopharmaceutical; kits. For'all the

other volumes, divide the standard millicuires by:ther

mil 11 curies indicated for'each volume. The' quotient is

a volume correction factor. Alternatively,_you'may

graph the data and draw horizontal 10 percent error-

lines above and below the chosen " standard volume."'
k. If any correction factors are greater than 1.05 or less-

than 0.95 or if- ar.y data pointa lie outside the 10 percent

error lines, it will be necessary to make a correction

table or graph that will allow you be convert.from
'

" indicated activity" to "true activity." Ifithis'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.

>

b
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Dose Calibrator Geometry and Accuracy . /...

"

Manufacturer: Model: SN: ,

Syrince Geometry Dependence _

Vial Geometry Dependence
u:

= !=...:. .
. .: p=
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.=

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

...q.
... - .

.-. . - . .

!.-====:= :n = ===un
0 0.5 1.0 1.5 2.0 0 5 10 15 20 25

i _ _ _ _

i

_ _ __

Date: By: RSO:

.

Accuracy Sources 19 19
'

_

mci of. first _ assay: mci Y1rst assay: mci

Ho' del: 'second assay: mci second assay: mci
'

SN: third assay: ' mC1 third assay: mci

Calibration.date: : . average: mci average: mci
.

' mC1 dev: mC1' dev:-
,_

.

.

- .

m .

mci 'of __ ; first assay: mci first assayi mci

Model: .second assay: mci: second assay: , mci-

SN: third assay: mci third assay: mci

Calibration date: average: ' mci average: mci

mci dev: mci dev:-

.

mci of first assay:1 mci first assayf mci

Model: second assay: mci second assay: mci

third. assay: ' mci- third assay:' . mC,i.SN:- - ,

Calibration date: average: _ mci average: mci

mci dev: mci dev:
_

Name: -

Date:
t

..
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7. Aeguracy means that, for a given calibrated reference

source, the indicated millicurie value.is equal to the

millicurie value determined by the National Bureau of ,

Standards or by the. supplier who hasfcompared that cource

to a soutco that was calibrated by the NBS. Certified.

sources are availabic from the NBS and from many radio-

isotope suppliers. At least two sources with different

principal photon energies should be used.- The regulations-

require that one must have a principal photon' energy _between

100 key and 500' kev. The regulations also require:that, if

a Ra-226 source is used, it must be at least'10 microcuries;

other sources must be at least-50 microcuries. ConsiderL
using at least-one reference source whose activity is within-

the range of activities norma 11y' assayed.=

a.. Assay a calibrated reference source at the appropriate

setting and then remove'the source-and measureub'ackground.,

Subtract. background-from the-indicated activity to

obtain the~not activity._ Record'this measuremen't on the. '

Dose Calibrator Geometry and_ Accuracy-Form. _Re pe a t '

for a total of three determinations.-

b. Average the three. determinations. The' average value

will not exceed 110%, but perferably +5%;of'the certified

activity of the reference source, mathematically cor-

rected for decay.

c. Repeat the procedure'for other calibrated reference sources.

d. If the average value does not agree, within~10' percent,

with the certified value of the reference, source, the

dose calibrator may need to be repaired or adjusted.

The regulation requires repair or replacement-if the

error exceeds 10 percent.-

,

I

y
I

'l
q-

-
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e. At the same time the accuracy test is done, assay
the source that will be used for the daily constancy
test on all commonly used radioisotope settings.
Record the settings and indicated millicurie values

with the accuracy data,

f. Put a sticker on the dose calibrator that says when

the next accuracy test is due.

7. The RSO will review and sign the records of all geometry,
linearity and accuracy tests.

.

. -
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Dose Calibrator Geometry and Accuracy
..t o;

/.

'

Manufactu'rer: Model: SN: (

Syrince Geometry Dependence -

Vial Geometry Dependence
.: . a_. :.: .r.r - a :: sun = .n . . . =d. :.

. . .
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\
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0 0.5 1.0 1.5 2.0 0 5 10 15 20 25

_______

_ _ _ __

Oate: By: RSO:

.

Accuracy Sources 19 19

mci of.~ first assay: mci first assay: , mci

Mo' del; se'cond_ assay: mci second assay: ' mci'

SN:- third assay: mci third assay: mci-

Calibration.date::
~

mci average: mciaverage:.
-

, . ,

~ Ci dev: . mci .dev:-m,
.

...
,

3 mci 'of ._ first assay: mci first assayf mci

Model:' second. assay:' mci second. assay: mci
'

SN: third assay: mci third assay: mci

Calibration date: - average: mC1 average: mci

mci dev: mci dev:.-

.

.

Imci of first assay: mci first assay:' mci
,

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:
!
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The hot lab is located in a room separate f rom the scanning room. When a
generator is received it is intnediately taken to the hot lab where it is in-
spected and surveyed, then placed in a Icad shield. All radionuclides re-
ceived by the departmcut will be inmediately stored in the hot lab.

To enable personnel to work safely with unscoled radioactive materials
the nuclear medicine department must have the proper radiation handling equip-'

ment. The following 1:. a list of basic radiation handling equipment available-

to ensure personnel saf ety.
.

Equipment (shielding)
--lead syringe holders for transporting syringes containing radioactivity
--lead syringe shields for reducing exposure during injection of radio-

pharmaceuticals
--lead vial and container shields (pigs) for reducing exposure during

transport and storage of vials, etc. that contain radioactivity
--area enclosed by lead bricks for storage of radioactivity

Remote Handling
--remote handling tools .

Contamination Control
.

--disposable gloves ~

--absorbent pads (absorbent Icycr backed by non absorbent plastic mate-
rial) for covering work surf aces

. .
..

--decontaminating agents-kspecial agents commercia'lly available for
decontaminating hands,. utensils, work areas, etc.

--signs and labels indicating the presence of radioactive materials in
areas or rooms where they are being used or stored. Labels en con-
. tainers indicati'ng radionuclide activity and date. Labels indicating
where airborne ' radionuclides are being used.

4

Radioactive Waste Storage
--lead shicided " hot trash" can
--locked, inaccessible, radioactive waste storage area

'

preparation and Administration of Radiopharmaceut'icals
All radiopharmaceuticals are to be prepared in the HOT LAB ONLY. prepa-

ration must be done only on' the areas covered by: absorbent plastic backed
pads. Af ter the radiopharmaceuticals are prepared, they are to be labeled as
to type, activity, date, and time of preparation.and stored in lead pigs. The
lead pig must also be labeled'with a proper radioactive' materials ' label.

All radiopharmaceuticals are to be prepared according to manufacturer's
instructions.

. A'l refrigerated mterials are to be stored in the refrigerator in lead
pigs.

All injection of radiopharaceuticals is to be done only by those
persons being approved by the hospital.

;

4
1

2 j
,



. _ _ _ _ _ _ .. .
. . .

.. . .. . -

ATT. 9.6

REF: HPC ilJti,,,,, I t err 11

F,,3( l_t,|,1 | QJ i' 4D, . (;O U lM1p.4,T,

: .. . ,, n . i e . q it c.'< o d (' t n e r a t or
,

in+ a .i t s t o' it thieloed on the rent b. i wrill of t t ated wd t i t e l* *d t'r t c 61
'eech ?* thict p. 4' wide X 8' longs or coueuelent. 1 h i s e'e l l it itret (3*

.

br a c t:t '.12 ' ) hioh and two (2) br i cl<.5 (16') long. Ini'ne di a t e l y adjoinino both
tidet of this rear Wall are side tvalls of leed bricks of t h e s ame c'iti'e n t i on s a t .

t h e * e t.'- wall. The front of.the oenerator area 15 thielded by an upricht
F r otec t ive Leed l'arrier 15' hiph X lb' wo oe r. UP thich, to prevent dir ec t
tcooture to t e' torinel cluting the gener stor. 'I h t other atoe area loc ation on
the hot l pb teorir bench it shtuen on the f a c i l i ty tkttch.

.

Itor,>ce end.ljn1,te,erea } tdt,1,gjiAct;

Ite 4.ctiot ttorece/ waste area is thielded cn all (ove (48 tidet by standerd
stre l a e d br i c 6',1 or eculualent.'.at described abovt t or the cenerator ar e a

shieldeno treect that a f ront lead bric+ Wall may be tubt tituted f or it e

c+ c. t e c t s "e l ' ad b arr i e r .') This t torace area is located on the hot lab nees isor6'
be ric h at sne ir or, the f acili ty' ske tch. Lle do not anticioate the use of tt0ny

f
t onicc ia"ec '.dionucl6det and the short-lived toas te compar tment . contents ctri et

'

"ere iscouet.t ty surveyed for disposal te evoid 69et te accumule t ion or ' the tiet c

eor an other radioacts"e storace,or waste areat. ,

t t

t.iot e. I f ear e t i.,93..!Etit

t h e- dose c. ret * ration area on the hot leb are a work bench as ti owt1 on the
n acili's ti e t ch, it shleided in the iront by an tipr icht Fr c tt t tive L.t ad Pert ist

'

t!P V lb* * I/2' thick) or ecuivalent. Discotatie ot w+ r . remote htndl in .
* r n c. t 'P tr ?* iongl. survey rneters, plastic bbcked absor bent (adt and all
t 'it ' tncilltry supplies mentioned in NRC Reoulatory GJide 10.8. d> t ed Oc i rbt *

l*t0. anill e s to be or. hand in this hot lab at ea.2

I ti+ t e irt sg.ta'oximate shielding descriptions which may be chanced as needed bi
t'a I+dictic' Saf ety Of ficer to assure ALARA e toosure tenels.

I

i

-

..
.. - .

, _ _ _ _ _ 1
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The shiciding requirements for the roo:ns u:,cd in the nuclear medicine
department are f elt to be adequate due to the small workload and low activity
and energies of radioactivity that is used.

Adequate distancer,are kept between technologist and patient being
scanned or imaged.
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SEALED SOURCE TEST.FOR LEAKAGE'

1. The scaled source (see attached. sheet for. required'information)

will be tested for leakage'before its'firstiuse and in

intervals of.six months.

2. Wipes were obtained from. Medical Physics' Service through.

Mallinckrodt, Inc. 'These wipes will!be dampened and wipedr
.

over the surface of the sealed source.- The wipe will.be

mailed to Medical Physics Servico,.Raymond'L. Kaczur, B.S., *

2722 Penn Ave.,-Pittsburg, PA. 15222 to be assayed.- ---

3. If the leakage test reveals the presence of .005'uci?or'

more of removable contamination, the sealed source will|be

immediately removed from use-and stored.

4. A report will be filed within five days tottheLNRC'in Atlanta,

and a copy to Director, U.S. Nuclear Regulatory' Commission,

Washington, D.C. 20555 describing the equipment involvedi

the test results, and the action taken.

Revised 10-4-88-

,
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!

CERTIFICATE OF RADIOACTIVITY cal.lBRATION
'

k~
.

;

Cesium-137 Reference Source- NES-356
'

| Half-Life: 30.0 0.2 years '
.

.

>

;

12/27/83-
The cesium 137 activity was determined to be 21 8 microcuries on

i for Source Serial Number 3561283A-06 .

I

-
' i

DESCRI PTION OF TH E SOURCE -The activity is uniformly distributed in a cast epoxy >J .

matrix equivalent to 20 milliliters of solution in a 27 milliliter polgttiylene vial. t

iDECAY SCHEME -Prindple Emissions

ENERGY (McV)
X-ray X-ray Way 0.6616 ;

.0.0318 0.0322 0.0364 , ;

INTENSITY (%) 2.0 .. 3.7 1.'34 85.0

Reference: A Handbook of AadoksMay Measuremenu hacedures NCRP Report No. 58, November 1978.' ' .
,

'

METH OD OF C^LIBRATION .The source was cainsate'd by direct measurement with an
ionization chamber whose response for the radionuclide and 6dnetry had been verified through3
the use of a secondary standaid.'The secondary' standard was prepared gravimetrically from a solution
whose activity was determined by, direct comparison to an NBS certified s'olutiort SRM 4233.
New England Nuclear participates in a Natiorial'8ureau of Standaids-Atomic industrial Forum measure.|((i

P. ment assurance progra'm in order to insure the continuing traceability of NEN's rydioassays to N85.
'

.
. .

. .
. .

RADIO IMPU RITIES.-lhe solution from dict this'ieference soerce was p'repared 'was
,

'

examined for photon-emitting impurities.with a'Ge(ta spectrometer system. The radioimpurities were
determined to be <1% expressed as a percentage of the' gamma-ray + mission rate of the 661.6 kev.

s' ,.' '

gamma ray of cesium 137. ' .

,
, -
0

,

ERRORS . .

-

' '

Random Errors (99% confidence level)' '
Precision of the measurement'of the source i 0.6%'

Precision of the measurement of the NEN secondarystandard 0.6% ;

'

Systematic Errors
Accuracy of the NEN secondary standard (linear sum of the estimated
upper limits of errors involved in preparation), i 3.2%

Overall Error '

[(0.6)2 + (0.6)21% + 3.2 = 4.0% i4.0%

.

:

9

'( 1)115 VI AL "[ " Kl r( Rl NCl SOU RCI 15 lICtNS-

New Enaland Nuclear i\ (D BY THE U.S. NUCl[AR RlCULATORY
(.OMMi% TON t'UR5tJANI TO 10CI R 3 2.74 a

* 001 Treble Cove rks . Nor1h Hillerica. M A 0186?r O R Dlbl Rillt J ilON IO 14 RSON5 llCl NSt O
I'URstlANI lt ) 10 ClR 1514 Ot IQUtvA. Call TOLL -I'RE 800 ??b 1572 Telex:94 71?G
llNl A(;Rll MI NI $1 All llCIN$l= (In tAassacliusetts and loternahon.it G17 60 / %31)

~[/T . .. m c.i G r . ]c
- - - ~

w

, - . , , , , - , . - .,-....y..- , p - ,



ATT410.5

MINOk SPILLS OF LIQUIDS AND SOLIDS:

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

2. Prevent the spread of contamination-by covering the, spill.

with absorbent paper.

3. . Clean up the' spill using disposable glovos;and absorbent

paper. Carefully fold the absorbent paper with the clean

side out and place ~inJa plastic bag for transfer to a

radioactive wasto. container. Also,.put contaminated

gloves and any.other contaminated disposable" material in-
'

this bag.

4. Survey the area with a low-range. radiation' detector

survey meter. Check the area around the spill.- Also,

check your hands, clothing, and shoes.forJcontamination'.

5. Report the incident to=the Radiation- Saf ety Of ficer . -

6. The RSO will follow up on the cleanup of the spill.

The nuclear medicine technician will complete the

Radioactive Spill Report'and'the' Radioactive Spill'_ Con-

tamination Survey.

MAJOR SPILLS OF LIQUIDS AND SOLIDS:-

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

witn absorbent. paper, but;do not< attempt to; clean it up..
.

To prevent the spread of contamination,: 11miti the. movement

of all peopic.ho may be' contaminated.

3. Shield the source if.possible. 'This should;be;done only

if it can be done without further contamination;or.afsig-

nificant'incroace in-~adiation exposure.r

1

b_ 'd
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!

4. -Close the room and lock or otherwise secure'the area to

prevent entry. ,

!

5. Notify.the'RSO immediately. -j
1

6.- Decontaminate personnel by removing contaminated. clothing '!
;

'I-and-flushing' contaminated' skin with lukewarm water and:

then washing with mild soap. -If; contamination remains,-

induce: perspiration by covering,the a r e a- wi th ; plas tic . - -J-

Then-washsthe affected? area:again-to remove any contamination .j

that4 was. released by: perspiration. j
i

-7. The RSO will supervise the' cleanup'of the^ spill- and'will ;j
complete the Radioactive Spill: Report and the Radioactive' -

Spill contamination Survey. j
!

!

|

:-i
;

'!
i

).'* :--
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"*Radioactive Spill Report
,

am
i

The spill occurred at : pm on ,,__ room-
.

Instrument used to check for personnel contamination: .

Meter model: Meter S/N: Probe model: Probe S/N:

I
Personnel present Personnel contamination results*

|

|

*0n the back of the sheet, indicate any' personnel decontamination, additional |

monitoring, or' care instituted. |

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

finished, conduct la postcleaning contamination wipe-test.

Radioisotopes present or suspected in the spill,

mci'of as' 4

mci of as

mCiuof as ,

Give a brief description of t.he accident:

.

. . -
J

i'

'
' '

Give a brief descriptio'n of followup actions taken' to prevent recurrence: 4

.

,

Name:
Date:

,

%
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~ [sse

I
5

| /
- .Radioactive Spill Contamination Survey o .

i

S. E' i
!

$ on - - in room . Decontamination completed at :
The spill occurred at : i

k
o

pre- post-clean
clean dpm/

2
loc mR/hr mR/hr' 100cm

.

e

e

flane:

I

4, j

* ' ' - -- - - - _. _. ._ ,
_ _ _ , <
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I

| MOLYDDENUM-99 BREAKTHROUGH TEST
:

|

|
i

I The allowable IcVel of Molybdenum-99 contamination is not
| more than 0.15 microcuries per millicuries of Technetium at the

time of administration. (Within six hours of clution from generator.)

The assay procedure is carried out by taking a reading of the ,l

j days elution of Technetium-99m using the Cal / Rad II dose calibrator.

I

PROCEDURE: ,

'

! 1. Switch to the 99-Mo setting on the dial. Make sure ;

there are no radioisotopes near the calibrator. 1

2. Insert elution vial into the 99-Mo shield and insert i

shield into the chamber and obtain reading.

3. Set calibrator back to normal range, remove the
,

generator elution vial from the chamber and read and
record the amount of 99m-Tc.

4. The reading obtained is the amount of 99-Mo (mci)

per the amount of 99m-Tc (mci) in the elution vial.

5. To obtain the amount of 99-Mo (mci) per mci of 99m-Tc,

divide the amount of 99m-Tc (in vial) into the amount
of 99-Mo present. |

6. The answer obtained is the amount of 99-Mo in mil 11 curies.
| Multiply this answer by 1000 to obtain the amount of

Mo-99 in microcuries per mil 11 curies of Tc-99.

7. The manufacturer was contacted. No correction-factor is

needed with this model.

The NRC will be notified in case of excessive Mo-99 concent-

ration. This would indicate a manufacturing defect. The records

obtained will be retained in an appropriate log book.

Revised: 9/13/88

|
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ATT. 10.12 ,
,

GRAFTON CITY HOSPITAL
NUCLEAR MEDICINE DEPARTMENT

PROCEDURE FOR ROOM SURVEY CONTAMINATION CHECK

1. It is the responsibility of the nucicar technologist to insure
the performance of this test and to maintain records of it''s
performance.

2. All radiopharmaceutical elution, preparation and administrative
areas will be surveyed ht'the.end of each day the department is
in use. The test will be done using a Bicron 2000 survey meter.
Readings will be taken on a scale of10.1 mR/hr.

3. The test will consist of:

A. Battery check

B. Readings taken at the following defined areas:

Area 1 - Background data, located in the hallway
adjacent to the nuclear medicine. room.

Area 2 - Background data, center of scanning room
9

Area 3 - Camera

Area.4 - Scanning cot

Area 5 - Hot lab, storage area (1 meter)

Area 6 - Hot lab, generator ~ - (1 meter)

Area 7 - Hot lab, preparation area (1 motor)'

Arca 8 - Hot lab, sink (11 meter)

Area 9 - Radioactive waste can

Area 10 - Nonradioactive waste can:

Area 11 - Area outside of used generator storage

Area 12 - Consoles

Area 13 - Hot lab, dose calibrator

Area 14 - Background data, conter of hot _ lab.

_



_ _ __;__ _ _ _ _ _ _ .-____ . - _ -_ _ __ _ .,_

,_ ,

hTT. 10.12 ;-
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,

'

4. Readings in excess of 2.0 mR/hr at 1 meter in Cuc100r CtorOge crea
and 0.1 mR/hr in the other areas of the Nuclear Medicine Depart- >

ment will require that corrective action be taken. The area will,

then, be resurveyed and the findings documented.~'

s

5. Weekly, wipe test will be done, to verify the absence or presence
of removable radioactive contamination in the hot lab.

;

6. Wipe test will be performed using a wetted.O tip4.thSt will be wiped i

over 20 cm X 60 cm area. Wipe tests performed in "high background- ,

areas will be removed to " low background" areas for measurement.-

7. Readings will be taken with the Bicron 2000 survey meter set at
.1 mR/hr., using the cpm scale. This will be converted to dpm !

.

using the following formulas
(Regulatory Guide, 10.8, rev. Aug'87 N-2, para 2)

:-

-

aceae a = = . = = i s.: meu.
,

;

.mu
m o s e... i.au eem :

.

o.o a u* - en...: n.
e.es u.e .e e.n a n' . en ,

e.es u .. a.: a n' . use
. .u n .. i., a u* . nee
...i n.. a. n'.am
..u .. .e. s.4 a n' == .

8
...: u.e a.. u . sue ans ease.

8. .u u.e 3.sau -s= w . va >

' .
...e m.e ., i. eau *.am mar u, un

e., a u; . nee
-

e.se ue.. - 4.3 n
,e.n a n.e .em .

i i..n su.e a.: a n .*um
,

3.u m . ., i., a u* . n'ese <

e.n ue.. a.:a u* . u m i

..n en.e s.. ne' . um '.. .n m .. s.. n'.sme
d-

e.n ue.e a.s e a . n ee.
i..n nu.e s.e a n . u m -

ai.a on. .. e.: a n . aen.

.

.

. .

Example: Activity - Background = Actual activity'

DG = .02mR/hr
wipe = .09mR/hr Not = .09 .02 = .07mR/hr

,

3.07mR/hr = 3.0 X 10 dpm
2 2 -

area wiped.= 20cm X 60cm = 1200cm = 12 X 100cm

3.0 X 10 dom 3000 250 dpm

12 X 10'Ocm 12 " 100 cm2
"

.

Decontaminate to 200dpm
'

, , . 100 cpm :,

,

.
,

%.

.
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8. Wipe test will be performed in-the following defined areas!
.

Area 5 - Hot lab, storage area
-

Area 7 - Hot lab, dose preparation area

Area 8 - Hot lab, sink

Area 9 - Radioactive waste can (surface)
Area 13 - Hot lab, dose calibrator

2 over. background'will re--Readings in excess of 200 dpm/100 cm9.
quire. that corrective action be taken, then, the area resurveyed
and the findings documented.

10. The signature of the Radiation Safety Officer.will be recorded $
monthly and upon corrective action.

11. Records of these surveys will be retained for;2 years.

.

+

--_____---_--.._..l
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ATT. 1-0.32 |,

3

#,

, |

! DAILY

' |)
'

n
Radiation Survey for the , , , , , ,

' " " " !
month of /gs ,_

. bby" . h,Y *

'!h~ ghInstrument: !!I C RON 2000 survey
,/ ~

qp
.-

Meter
** "~*r I K 3

-

A _

1
, i.

+

CD,

mR/hr at loedian
1 2 3 4 5 6 7 8 9 10 11 12 13 ~14 5ne,

; date
IR/hr tPlcoer .1 .1 .1 .1 5 5 5 5 5 .1 .1 .1 5 .1

.

#

4

6

%._ . _. . _. . - , ,. . _ - . .--
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,

GRAFTON CITY HOSPITAL
NUCLEAR MEDICINE DEPARTMENT

WEEKLY-

CONTAMINATION SURVEY REPORT .

Nuclideg commonly used: Survey Instruments Used:

99 Mm 131 137as Room: nicron 2000 survev Matarggj 7c, 7,

Swipe Tests: Bieron 2000 survey
Meter with conversion chart to dpm

Action Levels: Room Exposure Rate ' Surveys 5 mR/hr nuclide storage

.1 mR/hr other areas+- -
, ,

Removable Contamination Shipes: 200 dpm above backaround
^

'

CORRECTIONS: In case of excessive exposure rates / contamination, actions |
taken and follow up levels will be documented. .-

'

I
48

* * * * * * 'ea

b , ~b/Date

BKG mR/hr b'"
h~ - [DQ

/i hy8 __

a in-r Idpm A
- @*"a. -

J.L
moon suRver comasction **

3. tiackgrour.d Data
thallway) eqR /h1 mR/ht

2. Background Data me!Lr ma/hr
tscanning room)

* *3. Cameta mmIhr mR/hr,

4. Scanning cot mm/hr mR/h'r

5. Hot lab, storage a'rea mm/hr ma/hr
.

an dna_

'
6. Hot lab. generator mm/hr mm/hr_

7. Hot lab,
preparation area mm/hr mR/hr

d- d= Technician
8. Hot lab. sink mm/hr mR/hr

.

A ram dne ,

9. Radioactive waste can m.m /tr mR1ht

de dm RSO'
' 10. Nontadioactive waste can mm/hr mR1hr Monthly.and upon action

14. Area outside of used
- generator storage area mk/hr mPA r

12. Consons ap,fhr amt
83. aiot t ab, dose cal sbr ator m.tula p#ltr

it, tuc k g r ound Da t a
teenter of hot tabl r.lyhr affli:



. - - .. -.

* I ._' - 9 ' g.

h:~
-b

&
1

- ITEM los RADIATION SAFETY PROGRAM (cont.) _

10.15 Implant Therapy: LNA -

L -

10.16 Other. safety-Procedures: 'NA--

ITEM'll:L WASTE MANAGEMENT :c'

1

'

We have developed a procedure for' waste disposal''for:
_your review that i's appended as ATT=11.1.'-

'

1

f '5? ,
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WASTE DISPOSAL PROCEDURES

i

General Guidance:
1. All radioactive labels must be defaced or removed from con-

tainers and packages prior to disposal in in-house waste.
2. Nonradioactive waste, such as reagents, boxes, and packing

materials, will not be mixed with radioactive trash.
'

3. All procedures are occasionally monitered to ensure that
radioactive waste is not created unnecessarily. All new

procedures are reviewed to ensure that waste is handled
in a manner consistent with established procedure.

Procedure for disposal by decay in storage (DIS)'
,

Short lived material (physical half life less than 65 days)
may be disposed by DIS. The material is separated according to

half life.

1. Separate containers are used for different kinds of waste,
e.g., capped needles and syringes in one container, other
injection paraphernalia such as swabs and guaze in another
container, and unused dosages in a third. They are placed

within the lead stockade to decay, then to a lead lined trash'
can.

2. When it becomes full, the material is placed within another
container, scaled with string or tape and an identification
tag is attached that includes the date sealed and the . initials <

of the person scaling the container. The container is then
3

transferred to the DIS area and covered with a lead apron.

3. The material is decayed for at Icast 10 half lives.

4. Prior to the disposal as in-house waste, each container is
monitored as follows:

a. The radiation detection survey meter is checked for

proper operation.

b. The container is monitored in a low-level area,

t

i

i

l
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.

Any shielding is removed from around the container.c.

d. All surfaces of each individual container are
monitored. ,

i

Only those containers that cannot be distinguishede.

from background are discarded as in-house waste. The
;

others are returned to the DIS area.
C. The date on which the container was sealed, the

disposal date, the type of material, the survey
instrument used, the background, the dose rate

measured at the surface of tho' container and the name
of the person who performed the disposal will be
recorded and records will be (ept for 2 years.

.

Procedure for returning generators to the manufacturer.
,

Used Mo-99/Tc-99m generators are returned to the manufact-
urer two weeks af ter the expiration date.

1. The records demonstrate that the package qualifies as a
'

DOT specification 7A' container.

2. The package is labelled, and the shipping papers
are completed in accordance with the manufacture's
instructions. -

,
'

3. The dose rato measurements are performed por
>

instructions.
i4. A courier returns the' package to the manufacturer,

,

w-__
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