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Defiance Hospital
"" 1206 East Second Street / Defiance, Ohio 43512 / Telephone (419) 782-6955

AptLE 16,1985

U.S. Regulatort) Conmission
Region i11
199 Roosevelt Road
Glen Ellyn, Illbtais 60137

RE: Control Number 17113 - License Number 34-15654-01

Dear Sir:

Enclosed is the adhtional informa. tion requested for your review of our
license application reneunt.
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Atike Reichfield,
Asst. Administrator
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CALIBRATION OF SURVEY INSTRUIENTS.. .,

Check appropriate items

X 1 Survey instruments will be calibrated at least annually and fol-
lowing repair.

lt -2. Calibration will be performed at two pionts on each scale used
for radiation protection purposes.'

The two points will be approximately 1/3 and 2/3 of full scale.
A survey instrument may be considered properly calibrated when
the instrument readings are within 1 20% if a calibration chart,
graph, or responce factor is prepared, attached to the instru-
ment, and used to correct readings to within Z 10%. Also, when
higher scales are not checked or calibrated, an appropriate pre-
cautionary note will be posted on the instrument.

3. Survey instruments will be calibrated;

X a. By the manufacturer

X b. By an outsido consultant: Schneider and Wuerst, Inc.
304 Mulberry St..

Perrysburg, Ohio 43551

1. Calibration source:

1 Manufacturer's name Radium Chemical Connany

Model No.. 10 me.

Activity 10 needles at 00 me. Ra each

Accuracy nlus/minus 5%

Traceability to primary standard see Iten 10 pace 2

X 2. The calibration procedures in section 1 of Appendir D will
be used.

X 3. The " Certificate of Instrument Calibration" is shown on
page 3 of Item 10. .

1 TEM: 10

DATE: 4-15-85
-
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Radium Scaled Source Calibration
. .

.

Date: October'13, 1983
By: Andrew J. Schneider

Instrument:Used: RadX, Mark V. s/n 3314-71-PS

Calibrated'on January. 25, 1983

,

-SOURCE
MEASURED ACTIVITY (cCi)

Ra-226 needles #5 10.4

Nc=ina'l Activity of 10 cs each #6 10.5

Number Indicates #7. 10.0

Location in Radium Safe #8 10.4

013 10.5

614 10.2

#15 10.4

#16 10.5,

021 _10.5
.

#22 - 10'. 3
9

Average 10.37 + 0.16.
Activity (mci)

.

.

. . .
.

ITEM: 10
DATE: 4-15-85
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CERTIFICATE OF INSTRUMENT CALISRArlora, ,

..

HOSPITAL: DEPT.

Instrument:

' Manufacturer

Type

Model No.

'. Serial No.
.

Calibra'lon Data:c
'

Exposure Instrument txposure. Ins t ru.een t Exposure Instrument.
rate- reading rate reading rate reading

I Scale (mR/hr) (-4/hr) (mR/hr) (mR/h r) - (mR/hr) ImR/hr)
*

.

<'

I i

.

- Comments:
,

!

,

Ca l ib rat ica
Nuclide Activity Accuracy

Calibration Source:
..

Low energy (Co-57) response factor is

Calibrated by Date
,

Reference readings: with 0.1 mci Cs-137 source in styrofoam holder.'

Date Reading Notes By,

TTElf: 10
DATE: 4-15-85

- Page. 3 of 3



m

2; ,.

. .

Item 10: Calibration of InstAumen.ts

Ai :The dose calibrator will be calibrated as fallows

1. - Seated ' sources win be used to establish accuracy and constancy.
.

.

They win consist of:

:NucLide. -Mannfactutet 'Model e Activity (mci) '

-Cs-137 Mattinckrodt '045-4DZ 1.0 on 5-1-74
,

Co-57-
'

Amersham CTC-VI 5.527 on 3-1-83
Co-60~ NEN Approx. 0.200

2. The. accuracy of khe assay of .the above standards will be at least
+ 5% and traceable to National Bureau of Standards sources._

3. The calibration procedure will be as follows:

a) The dose calibrator will be checked for accuracy a.t annual -

intervals and fallowing repait using seated sources having
energies which encompass uat portion of .tlie specttum of
energies for which the dose calibrator is used. Nuclides
that will be used are listed in item 1 above.

The activity displaed by be dose calibrator must agree with
the stated assay within 5%. This ertor may increase to 1 10%
but correction fact. ors will be determined. If .the unit displays
readings wit.h an error greater than 1 10%, it will be repaited or
adjusted.

-b): The dose calibrator will be checked for constancy each day of use.
This win be accomplished using de Cs-137 standard. The sealed
source will be placed in de chamber and .the unit set .to measure
hat nuclide. The activity displayed with background and decay
considered, must fali within 1 5% of de predicted activity based
on .the value obtained at .the time of he original accuracy test.

The daity constancy check will be extended to include verification
of displayed activities using the same standard but with he dose
calibrator set to measure each of de different nuclides 2.0 be
assayed on .that day. With background and decay considered, var <.ation '

'in displayed activities must ~ fall within 5% of he activity shown '

a.t de time of the most recent accuracy check.
,

The acceptable range of eAror for .the constancy checks may be extended
to 10%, however correction factors will be 'deteAmined. If variation
9 heater .than 1 10% are noted, ne unit win be repaired or adjusted.

c) The dose calibrator will be checked for activity linearity at quarterly
intervals and following repait. This . test will be. performed using ne
first elation from a new Mo/Tc genera. tor. After assay of the entire

ITEM: 10

DATE: 4-15-85
Page 1 of 3
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conteitts, de concentra. tion scitl be detchmined and an aliquot
containing 40 mCL taitt be drawn. The aliquot teill be assayed for
agreement with Bie calculated activity. In this my, de accuracy
of de unit will be asswted in ne measu.tematt of activities from
de madmum on hand to be quantity approximating ue maximum dose
used for a patient stady.

To reduce personnel exposwte from a whole vial measwtement of
activity, an alternate meuod af obtaining a source for tJte activitijLinearity check can be used. An aliquot such as 0.5 .to 1.0 ml scill
be tcLthdrawn from Bie elution vial and assayed in a syringe. The
concentration of .the etuant can be detchnined bij dividing .the displayed
activity by be volume h .the syringe. A 40 mci aliquot corttained
h Bie proper volume can be latthdratat from Die elation viat and used
for . tite linearity test. In Btis way, ne accuraci of .the dose cali-j
brator witi be assured in Die measurement af activitics approximating
.the maximum doses used for patient studies.

The linearity . test teilt be continued by repeating he as.sarj of Die
40 mci aliquot several times a day over a .bco .to uree daij period
until a measurement is made in which be activity displayed is less
Btan ne minimum dose tikely to be used in a patient studtj and also
less uan Die activity displayed daring de annual accuracij check
atilizing ue standard teith the energy sinitar .to na.t of Tc-99m.
In tJtis my ne accuracy of Bie dose calibrator will be assured in
the measurem,ent af individual doses uroughout the entite ranges of
doses drawn for patiertt studies. In ne evestt Technetium generator
systems are not used, die linearity . test described above will be
performed using a source (instant technetium or radiopharmact)
supplied) with an activity equal .to or exceeding the maximum anticipa.ted
activity received for .the performance of de clinical studies.

The above linearity . test teltl be plotted as a function of activitij
vs. time and compared to predicted activities vs. de same time. The
acceptable range of crtor will be 1 5% but mat) inchcase .to 10%
be1weat which cortection factors sc<it be determined. If measurements
indicate an error greater than 1 10% .the w14t will be adjusted orrepaited.

d) The dose calibrator will be tes.ted for geometrical variation at be
time of htstallation and following chambet or Linear repair orreplacement. This test sciLL be performed by placing an amowtt af
activitij of Tc-99m in a vial made of Bie same material and h tJie
same volume as ue Co-57 standard. This vial saitt be assatjed. Aliquats
of aetivity will be removed using synkges and volumes represattative
of tJiose to be used and drawn for patient studies. In addition,
aliquots will be drawn and Ltansfcrted .to kit vials representative
of .those kits .to be employed in synthesizing various Technetium com-
powtds. The siring aliquots and hit vials will be assayed.j

ITEM: 10
DATE: 4-15-85
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The stock vial volume will be reta.tned to its original volume using
wa.ter after cach withdrautti. The activitij reduction h he stock
vial deternbied on re-assay will be assumed quarttitively Ltansfeued
to be syringe atiquot or the kit vial. Corteetion factou forvarious geometties w ll be deternbted if he calcatated vs. measured
activities exceed 2% and wLil be considered in be settbtg of dose
schedales for Technetium-99m.

InLtial geomettical cortection factou will be established for other
nuctides beside Tc-99m which will be received bearb1g a manafac.tarer's
assay. These sources, in such configuration as capsules, ampates,
carttidges & etc, will be assayed and .the .btitial corteetion factou
will be established for source .to be received in geometties such as
capedes, ampales, carttidges, e,tc. These corteetion factors will be
deternined using the displayed assay vs. de manufaetatet's assay a.t
& c t we of receipt.

Acceptable cortection fac. tors maij be on .the ordet af S0% due .to .the
unusuai configura.tions associated with ucse geometties. The manu-
facturer's assay will be assumed to be corteet, however, and be
corteetion factor will be used only as a constancy va.tue to be
compared t.0 fu.ture shipments of these nueLides. In ne evestt the
constancij value varies by greater than 10%, de dose calibrator
will be adjusted or repaited.

In .the evatt de dose calibrator should fa.it or if it is anui forj
repain, ne nuelcar medicine program will be cortthtued .tittough Bte
implementtalion of one or more of .the following plan.st

1- A substitute dose calibrato.t will be acquited.

2- A new dose calibrator will be purchased and the ptesatt
one will be used as a back-up.

3- Technetium eluents will be assasjed and .the Mo-99 contanb1att
will be determined using a dose catibra.to.1 Located a.t be
neatest coopetatb1g .btstitution having a functional and
property calibrated wtit. If activities must be . transported
for this purpase, thei will be shielded with sufficiertej

lead .to reduce tevets to 2.0mR/hr or less on contact with
he shield, wtapped in sufficiatt absorbant towelbtg .to
absorb . ten times .the liqu.id volume costtabted .bt be vial
or syrbtge, marked with labels .b1dicating ue ptesence of
ratiloactivitij, and carried by one occupational person

-

assigned to .this task .tlvtoughout .the attite trip. , This
-

same person will pe.1 form .the assaij, reco.td .the data, and
return the activity .to .the location of auuori:cd ase.

B. Diagnostic insttumattation will be calibra.ted as follows:

1. The camera pulse height anali):c<t will be calibrated using Tc-99m
and wtifo.tm ftood check will be performed each day af use.
A quartetty calibration and ptevattive ma.intatance ptogram is
done by .the manufactater.

ITEM: 10

DATES 4-15-85
Page 3 of 3
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1. tem 21 Procedures and Precautions for Use of Radioactive Gases
,

1

1. Quasttlties to be usedt 10 Pa.tiatts/ week
10 mci /patiatt

. 5200 mCiltjear
Possession Linitt 200 mci '

2. Xenon will be used in .the shtgle cameta room as shown on ute drawing
h 1. tem i1. Xenon will be stored .in .the fume hood in the hot tab in
its sitielded tcad skipping containet. Spott Xaton filtets (from de
delivery system) taill aiso be stored in de fame hood behbtd lead bricks.

The hot Lab fame hood will run 168 hours per week a.t 600 CFbl. The
camera room will exhaust 168 hours per week at a rate of 600 CFbl. There,
will be no reeltculation of he exhaust ait from de hot tab hood or the
came,ta room. The air supptt) .to .the hot lab will be 550 CFbf, ne ait
supptt) to de camera room will be 550 CFbl. The rema.indet, (100 CFbf)
taill be provided by leakage around .the door. The nuelcar medicine area
will be under negative presswte. The exhaus.t for .the nacicat mediebte
area will be vented outside dctough a stack which is located 35 feet
horizontatitj away and 20 feet above .the nearest ait .bttake for ue hospital.

The air flow rates into and out af .the nuelcar medicine arca will be
measured semiannualtij .to assure hat &ct) are as sta.ted above.

3. Procedwte for Routbte uset
a. Peak .the gamma camera for Xenon. Sc.t s.tcot. in front of

camera and bring over Pulmonex st stem. Twtn on oxtjgen 3j

to 5 psi. Bring in paticutt, ciose all doors, and plug in .

Pulmonex. Position patient in front of camera. Insttuet
pa.tient as to what he/she saill be doing. Have a Ltail run
with he mask and nose clips. Be sure to check scal and a.ir
ftow. Turn on Pulmonex system bij settbtg .the time to 14
minutes. Set Pulmonex to 2 and allow a small amowtt of Og
into be bag () full), attach Xenon gun or hose. Air flow at
20. Next have the pa.tient take in a deep breath, blow it ou.t,
and take in anouet deep breath white injectbtg de Xenon. The
patiatt should hold his brea.th white .the pietwtes are statted.
Continue with rebreau. If using de Xenon injection stjstem,
be sure .to hold in ne button wttil Xenon is seen in be tungs.
Ait flow to 60. Turn the handle of de Pulmonex to 3 to
start washout. If .the patiett's bag 9ets too fall, twtn up -

.the ait flow of .the motor located in .the lower ttap. After
de study'is comptcted, twtn off the Pulmonex. Views htitial.
breath, 3 rebreaths, and 3 satshouts or wttit twigs are etcar.

1TEkft 21

QATEt 4-15-85
!
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b. The Xatoga.td for equ.ivatatt) ait mastitot toiti be used to measwtc
the concatttalion of Xoton .bt the room air. The ait mostLto.t teill
be used cach day Xenon is ht .the department and during eacit vattil- i

ation study. The results of the monitorbig teill be recorded.
We are ytesently ushtg .the manufacture's insttuctions for checking
our Xatogatd ait mortltor. The macitbte tats calibra.ted at the factory.

,

|

To ensure .the machbte is still calibrated toe test .the machine cach
day it is used for consistotcy of sensitivittj. The ptocedwte used
is as follotest The Xatogard ait monitor is twtned on. A Cs-137

\Check Sowtce (klallbickrodt 045-402) is placed on . top of the histtumatt
ditectly ovet the tabel lehich Acads " Place Check Sontce Here". The
metet readbtg telth the check source in place is recorded. Ant)
significant change bt .the readbtg may htdica.te a need for recaLibration.
If ant] question arises concetsting the overall calibration acentact) of
the Xenogard, .the unit is returned .to .the factort) (Victorcen Inc.) for
recalibration.
The Xenon-133 ttaps scill be . tested mortthly for stapping cffielence)c.
telth .the XenGard (or equivaiott) monito.t.

d. blanufacturets htsttuctions scill be follateed.
4. Emetgenct) Procedwtes

if .thete is an accidottat retcase of Xe-133, .the foltoteing ptocedu.tes
scill be donet

a. Notiftj all persons bt .the area to evacuate the room. Take
survet) metet owt of room seith tjou.

b. Natiftj .the Radiation Safett) 0fficet.
The door scill be scated scLth taide adhesive tape and locked toc.
ptevestt cittri .j

d. The room telli not be re-atteted fo.t 27 mbtwees. This scill petmLt
10 ait changes in the Nuctcar klediebte arca. Immedhttett) upon
esttethtg .the room, lite XenGard scill be checked .to assert .tha.t .the
Xe-133 a.it concettrations are betoto .the .'JPC.

5. Ait Concentrations of Xe-133 ht Resttieted Arcas
a. Hot Lab and Camera Room

100 mCL pet utek
0.tS escape fraction
1200 exhausted

C = (A x F)/V
C = |100 mCiflecek x 1000 uCL/ mci x 0.251/

8

(l200 CFbt x 2.854 x 10 ml/tek CFbt)
-8

C = 1.5 x 10 uCi/ml schich is betoto the b1PC for resttleted areas.

1TDft 21
OATEt 4-15-85
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6. Ait Concenttation of Xe-133 in unrestricted areas
a. ' The majoritt) of Xe-133 used for ventitation studies will be

absorbed on traps of the deliverij st stem. Assuming an escapej

fraction of 0.25:
C = (A x F)/V
C = (S200 mCL/ year x 1000 uCi/ mci x 0.25)|

(1200 CFM x 1.44 x 10'0Ci/ml)
#

C =' 7.5 x lb uCi/ml which is below .the MCP for unrestric.ted
areas.

b. A Xenogard (or equivalent) ait monitor wilt be used t.o . test for
efficience of .the Xenon ttaps of the deliverij system. Att)
manufacturers instructions will be followed. Satatated Xenon
filters will be returned to the Radiopharntcy for disposat.

ITEMS 21
DATE 4-15-85
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Survey Meteu :

Presently we are receiving all our radiopharmceut.icals from Syncore. We
wish to retain apptoval for tite use of a Mo-99/Tc-99m geneutor. We will
purchase a Victoreen 488 survey meter (measuring exposure rates from 0.05mR/hr
to 1 R/hr) ~ or its equivalent psior to ordering any Mo-99/Tc-99m generator.

ITEM: 9
OATE: 4-15-85
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Item 17: Area Survet) Procedures

1. Att elution,; preparation, and injection areas taitt be survetjed daily with
our survey meter and decotttaminated if necessary. For daily survetjs where
no abnormai exposures 'are found, onty .the date, ne iderttification of de
person performbig he survey, and ue survey results will be recorded.

..

.2. Area surveys using de survey meter and taipe tests using a well counter
(ue well cowstet is found in the laboratory) will be performed weekly
or in any case where contamination is suspec.ted. If well cowster is
unavailable the survey meter may be substituted for ne taipe . test counting.
(The information for wipe tests using the suruey meter is fow1d in item: 14,
Step: 5, Dated:.4-15-85.)

3. The weekly surveys will consist of:
A measurement of radiation tevels with a survey meter sufficienttija.
sensitive .to detect 0.1 mR/hr.

b. A series of wipe tests to measure corttambtation levels.- The method
for performing scipg tests will be sufficientitj satsitive to detec.t

'

200 dpm per 100 cm for t.he contamatant involved. Wipes of etution
and preparation. areas _or cust "high backgrow1d" areas teilt be removed

' to a low background area for measuremett..

.4. A permanent record scitt be kept of att survey results, includb1g negative
results. The record will include:

Location, date and identification of eqaipment used, including de.a.
se,tial number and pertinent countb19 efficiencies.

b. Name of petson conducting ue survej.
Draicing of area surveyed, identifying relevant features such as activec.
storage a. teas, active waste areas, etc.

d. Measured exposure ra.tes, keyed to location on the dtawing (poistt ou.t
rates dat requite corrective action).
Detected contamination ieuels, keyed .to locations of drawbtg.. e.

f. Corteetive action taken in ne case of contambiation or excessive
exposure rates, reduced contambtation Levels or exposure rates after
cortective action, and ant) appropriate commentts.

25. Area will be cleaned if the contambiation level exceeds 200 dpm/100cm .

ITEM: 17
OATE: 4-16-85~
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Item 14: Procedures for Safety Openkg Packages Containing Radioactive
Materials

it is de policy and ptocedure of .this department to fattow de s.teps
listed below when receiving a radioactive package;

1. Visuatty inspec.t package for any signs of damage. If damage is noted,
stop ptocedure and notify Radiation Safety Officer.

2. Measure exposure rate at 3 feet from the case surface and record reading.
If more Bian 10 mR/hr, s. top ptocedure and notify Radiation Safety
Officer.

3. Measure surface exposure rate and record readbtg. If more Bian 200 mR/ht,
stop procedure and notify Radiation Safety Officer.

4. Put on gloves.
5. Opa1 case and wipe ettelutat surface of each lead contaker with a cotton

sattb. The wipe . tests are analyzed using Die survey meter and .then recorded.
If any readbtg are above background level, ne package will be treated as
contaminated.

Information for wipe tests using survey meter:
a. Sensitivity is 0 to 800 cpm on " Low" Range.
b. Efficiency is approtimately 2% at 600 Kev and 5% at 100 Kev.

Wipes are cowited in Low background area (counter space, item: 11).c.
d. Beta shield is removed before cow 1tb1g wipes.

The wipe is held I cm or less from de beta window protective grid.e.
f. - The response time is 5 sec. (Medium Selection). Wipes are held at

the cow 1 ting position for no less Bian 10 seconds.
g. Decontamination is performed if any readhtg is above background Level.

6. Check all Record of Receipt slips and comptte with order requisition.
Check Dia.t sitipment does not exceed possession limits. Inspect lead
containers for breakage and toss of liquid.

7. Monitor tite case for contamb1ation and store for repackaging. Att Lead
contabters received (used and unused) will be returned to .the radio-
pharmacy.

No.te: If a package is found to be contamb1a.ted, Lteat it like a spilt and
follow nie Emergency Procedures (Appendix H). These ptocedures are
posted on ute battelbt board by the ho.t lab.
The NRC Regional Office will be notified in accordance witig nie rega-
Lations if removable contamb1ation exceeds 0.01 uCi/100 cm or if
etternal radiation levels exceed 200 mR/hr a.t Die package surface or
10 mR/hr a.t 3 feet.

ITEM: 14

DATE: -4-15-85
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24. PERSONNEL MONITORING DEVICES

SUPPLIE Rg p g gj EXCHANGE FREQUENCY

~"*x TCN Dosintetru Service Montltlit
a.WHOLE

TLDBODY

OTHE R (Specify) .

FILM

b FINGER TLD

OTHE R (Specify]

"'"x ICN Dosimetry Service Monthly
c. WRIST TLD

OTHER (Specify] |

d. OTHER (Specify]

.

25. FOR PRIVATE PRACTICE APPLICANTS ONLY
a. HOSPITAL AGREEING TO ACCEPT PATIENTS CONTAINING RADIOACTIVE M ATERI AL

N AME OF HOSPITAL
11 ATTACH A COPY OF THE AGREEMENT LETTER

SIGNED BY THE HOSPITAL ADMINISTRATOR.
MAILING ADORESS

c. WHEN REQUESTING THERAPY PROCEDURES, .
ATTACH A COPY OF RADIATION SAFETY PRECAU.CITY

STATE | ZIP CODE TIONS TO BE TAKEN AND LIST AVAILABLE
I RADIATION DETECTION INSTRUMENTS.

26. CERTIFICATE -
(This item must be completed by applican t)

The applicant and any official executing this certificate on behalf of the applicant named in item la certify that this application is prepared in
- conformity with Title 10. Code of Federal Regutations, Parts 30 and 35,and that allinformation contained herein, including any supplements

attached hereto,is true and correct to the best of our knowledge and belief,

tx APPLICANT O CERTIFVtNG OF FICI Al. (Signature /

a. LICENSE FLE REQUIREC bl b(See Sectuon 17C31,10 CFR 170)
gn N AME IType of Prin|)

nike Reichfield
(1) LICENSE FEE CATEGORY: f 41 TIT E

170.31 - 78 O 19 k, M tM tor - Defu,Utce Hosp.
,

(2) LICENSE FEE ENCLOSED: $ 150.00 ' d-31-84
NRC FORM 313M (9-81)

Page 3
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CALIBRATION OF SURVEY INSTRUMENTS,

Check appropriate items

-X -1 Survey instruments will be calibrated at least annually and fol-
lowing repair.

X 2. Calibration' will be performed at two pionts on each scale used
for radiation protection purposes.

.

The two points will be approximately 1/3 and 2/3 of full scale.
A survey instrument may be considered properly calibrated when
the instrument readings are within 1 20% if a calibration chart,
graph, or responce factor is prepared, attached to the instru- '

ment, and used to correct readings to within S 10%. Also, when
higher scales are not checked or calibrated, an appropriate pre-
cautionary note will be posted on the instrument.

3. Survey instruments will be calibrated;

X a. By the manufacturer

X b. By an outside consultant: Schneider and Wuerst, Inc.
304 Mulberry St..

Perrysburg, Ohio 43551

1. Calibration source:

Manufacturer's name Radium Chemical Connany

Model No. 10 me.

Activity 10 needles at 00 me. Ra each

Accuracy ulus/minus 5%

Traceability to primary standard see Item 10 pace 2

X 2. The calibration procedures in section 1 of Appendir D will
be used.

3.The"CertificateofInstrumentbalibration"isshownonX
page 3 of Item 10. .

f

1 TEM: 10
DATE: 4-15-85

_
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Radium Scaled Source Calibration
.. .

.

.

. .

Date: October 13, 1983 By: Andrew J. Schneider.

Instrument Used: RadX, Mark v. s/n 3314-71-PS

Calibrated on January 25, 1983

.

SOURCE
MEASURED ACTIVITY (cC1)

Ra-226 needles #5 10.4

Nccina'l Activity of 10 mg each #6 10.5
-

Number Indicates 07 10.0

Location in Radium Safe 08 10.4

013 10.5

614 10.2

015 _10.4

016 10.5,.

021 10.5

622 10 3

Average 10 37 + 0.16
Activity (mci)

.

..
.

ITEM: 10
DATE: 4-15-85

Page 2 of 3



.t

CER?tFICATE OF INSTsuttiNT CAllBRAil0f4.
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Ins t rument:

Manufacturer

Type

-Model No.

Serial No.

Calibration Data:
Exposure Instrument '$xposu re Instrument Exposure Instrument

Scale (eR/hr) .
reading rate reading rate readingrate

(-A/hr) (mR/h r) (nR/h r) (r- A/h r) (M /hr)

I-

.

I I

I

I I

-Comments:

Catibration
Nuclide Activity Accuracy

,

~

' Calibration-Source:

|

' Low energy (Co-57) response factor is

I Calibrated by_ Date
).
!

Re fe rence . readings : with 0 A MCI Cs-137 source in styrofoam holder.

Date Readino Notes By

ITEM: 10
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e 1 tem' 10: Calibration of InstAuments
N IA.p The dose calibrator will be calibrated as follows:

Il Sealed sources will be used .to establish accuractj and constancy.
They will consist af:

{ Nuclide Manufac.turer 'Model W Activity'(mci)
, . Cs-137 Mallinckrodt 045-402 1.0 on S-1-74l.

.Co-57
'

Amersham CTC-VI S.527 on 3-1-83
Co-60 NEN Approx. 0.200'

2. The accuracy of the assay of he above standards will be at least
+ 5% and traceable to National Bureau of Standards sou.tces.

3. The calibration procedure will be as follows:

a) ^ The dose calibrator will be checked for accuracy at annual
intervals and fattowing .tepait using seated sources having

-

energies which encompass .tha.t portion of .the spechtum of
energies for which the dose calibrator is used. Nuctides
dat will be used are Lis.ted in item 1 above.

The activity displaed by be dose calibrator mus.t agree with
.the stated assay within t 5%. This ertor may increase to t 10%
but cortection fac. tors will be determined. - If de wtit displays
readings with an enror grea.ter .than 1 10%, it will be repaited oradjusted.

b) The dose calibrator will be checked for constancy each day of use.
This will be accomplished using .the Cs-137 standard. The seated

w

source will be placed in de chamber and the unit set .to measure
.that nuclide.;

The activity displayed with background and decayi-
considered, must fatt within t 5% of he predic.ted activity based
on the value obtained at the time of ne original accuracy . test.

The daily constancy check will be extended t.o include verification
of displayed activities using the same standard but with he dose .
calibrator set .to measure each af .the different nuclides 2.0 be
assayed on h at day. With background and decay considered, variation '

in displayed activities mus.t fall within 5% of .the activity shown
i.
~ *

at the time of de most recent accuracy check.
<

The acceptable range of eAror for the constancej checks matj be extended
to 1 101, however correction fac. tors will be detcrmined. If variation
greater than 1 10% are noted, .the w1Lt wilt be repaired or adjusted. .

f

c) The dose calibrator will be checked for activity linearlty at quarterlijintervals and fallowing repait. This . test wilt be perfarmed using the
first elation from a new Mo/Tc geneha. tor. After assay of h e entire

ITEM: 10
DATE: 4-15-85
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contents, de conce>stration will be detetunined and an aliquot -

contahting 40 mci will be drawn. The aliquot will be assayed for
agreement with he calculated activitij. In bits waij, ne accuractj
of tJte unit will be assured h tJie measuremen.t of activities from
he maximum on hand .to de quantity approxima. ting the maximum dose
used fo.t a patient study.

To reduce personnei exposure from a whole vial measurement of
activity, an alternate metitod of obtahting a source for de activitijLinearity check can be used. An aliquot such as 0.5.to 1.0 ml well
be withdrawn from ne station vial and assayed h a sijainge. The
concentration of .the etuant can be determined by dividhg Die displayed
activity by be volume in .the syringe. A 40 mci aliquot contabted,

'

bt .the proper volume can be withdratat from ne etution vial and used
for de linearity . test. In uis scaij ne accuracy of de dose cati-
brator will be assured in ne measure, ment of activities apptoximating
Bte maximum doses used for patiott studies.

The linearity . test will be continued bij repeating he assaij of Bie
40 mci aliquot several times a day over a two .to .three day period
until a measurematt is made in which he activitij displayed is less
btan ne ninimum dose likelij to be used in a patien.t study and also
less .than ble activity displayed during de annual accuracy check
utilizing ue standard with he energy sinstar to Diat of Tc-99m.
In btis way, de accuracy of de dose calibrator will be assured h
Die measurement of individual doses titroughout tite entire ranges ofdoses dratot for patient studies. In .the event Technetium generator
st stems are not used, .the linearitij . test described above will bej

perfarmed using a source thstantt technetium or radiopharmacy
supplied) witlt an activity equal to or exceeding .the maximum anticipa.ted
activity received for be performance of bie cListical studies.

The above lineariti . test will be plotted as a function of activitijj

vs. time and compared to predicted activities vs. ne same time. Theacceptable range of erto.1 will be 5% but mat) increase .to 10%
beheeen which correction factors will be deternined. If measuremottsindicate an error greatet .than 10% .the unit will be adjusted orrepaited.

d) The dose calibra. tor will be tested for geomettical variation at ne
time of installation and fallowing chamber or Linear repair or
replacemott. This test will be performed by placing an amowtt of
activity of Tc-99m in a vial made of de same material and h tJte
same volume as de Co-57 standard. This vial will be assated. Aliquo.ts 'j
of activiti will be removed ushg syrkges and volumes represettativej

of nose .to be used and drawn for pa.tiott studies. In addition,
aliquots will be drawn and transferred to k.it viats representative
of titose kits .to be emplot ed ht synuesizing various Technetium com-j
pounds. The st ring aliquota and hit viats will be assatjed.j

ITEM: 10
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The stock vial volume wiu be retatned to its origind volume asing
mtet aftet each withdraunt. The aetivity reduction in Die stoch
vial determined on re-a.ssay win be assumed quantitively .tta>tsfeued
to Die syringe aliquot or the kit vial. Coueetion factou for
various geometties will be determined if he catcatated vs. measured
activities exceed 2% and win be considsted in ne setting of dose
schedules for Technetam-99m.

Initial geomettical cortection factors will be established for other
nuclides beside Te-99m which wid be received bearing a manufacturer's
assay. These sources, in such configuration as capsules, ampales,
carttidges & etc, will be assayzd and Dte initial cortection factors
wiu be established for source .ro be received in geometties such as
capsules, ampates, cartsidges, etc. These. corteetion factors w<.lt be
determined using Die displayed asaay vs. Die manufacturet's assay at
Die time of receipt.

Acceptable cortection factors may be on ne order of 150% due to de
unusual configurations associated wiu Diese geometties. The manu-
facturer's assay wiu be assumed to be cortect, however, and Die
cortestion factor will be used outly as a constancy value to be
compared .to future shipments of uese nucLides. In d e evestt b e
constancy value varies by greatet .than 110%, ne dose calibra. tor
will be adjusted or repatted.

In .the event be dose cat.6tator should fali or if it is away for
repa. irs, Die nuclear medicine ptogram wiu be contbtued thtougit .the
implementation of one or more of he fonowing plans:

1- A substita.te dose calibra. tor Witt be acquited.

2- A new dose calibrator will be purchased and Die ptesestt
one will be used as a back-up.

*

3- Technetium eluents will be assayed and die Mo-99 corttaninent
will be determined using a dose calibrator toca.ted at ne
neatest cooperating institution having a functional and
ptoperly calibrated unit. If activities must be ttansported
for Diis purpose, bey will be shielded with suffielen.t
lead .to reduce tevels to 2.0mR/hr or less on contact with
he shield, wtapped in suf ficient absorbant . toweling .to
absorb ten times .the Liqu.id volume corttained .bt be vial
or syringe, marked with labels indicatbtg ue pteses
radioactivity, and cantied by one occupationai persotce of

.

n -

assigned to .this . task .throughou,t de entite Ltip. Tkis
same person witi perfarm the assay, record be data, and
retwut he activity .to de loca. tion of au.thorized use.

8. Diagnostic insttumentation wlM be cat.ibrated as follows:

1. The camera pulse height analyzer will be calibrated using Te-99m
and uniform flood check will be performed each day of use.
A quarterly calibration and pieventive maintenance pwgram 45
done by the manufastater.

ITEM: 10
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I. tem 21: P.tocedures and Precautions for Use of Radioactive Gases

1. Quantities .to be used: 10 Patiatts/ week
10 mCL/patiott

_ 5200 mci / year
Possession Limt: 200 mci

2. Xenon teill be used in ne shtgle camera room as shown on de drawing
in Item 11. Xaton will be s.tored ht .the fume hood in .the hot tab ht
its shielded lead shipphtg contabter. Spent Xaton filters (from de
delivery system) taill atso be stared in ne fame hood beltind lead bricks.

The hot tab fame hood will run 168 hours per week at 600 CFM. The
camera room will exhaust 168 hours per week at a rate of 600 CFbf. There
will be no recirculation of he exhau.st ait from Bte hot tab hood or he
camera room. The a.ir supply to de hot Lab will be 550 CFbt, ne ait
supply .to de camera room will be 550 CFbf. The remaindet, (100 CFbf)
will be provided by leakage around he door. The nuelcar medichte area
will be under negative pressure. The exhaus.t for Die nucleat medichte
area taill be vatted outside tJutough a stack which is toca.ted 35 feet
horizontally away and 20 feet above .the neatest air httake for ne hospital.

The a.ir flow rates htto and out of he nuclear meduine area talet be
measured semiannually to assure dat &cy are as stated above.

3. Procedure for Routbte use:
a. Peak he gamma cament for Xenon. Set stool .b1 frostt of

camera and brbtg over Palmonex system. Turn on oxygen 3
.to 5 psi. Bring .b1 catient, close all doors, and plug in
Pulmonex. Position patient in froost af camera. Insttuet
patiatt as .to what he/she taill be doing. Have a L1ait rwt
with .the mask and nose clips. Be sure .to check seal and air
flow. Turn on Pulmonex sys. tem by setting .the time .to 14
m inu tes. Set Palmonex .to 2 and atiow a sma.it amowtt of Og
.bsto .the bag (1 full), attach Xenon gun or hose. Alt flow a.t
20. Next have .the patient .take h1 a deep breath, blow it out,
and take in anouer deep breau while injectbtg the Xenon. The
patiott should hold Itis breau white .the pic.tures are started.
Contbtue with rebreant. If using ue Xenon injection system,
be sure .to hold .bt ne button wttil Xenon is seat in ne tungs.
Air floto to 60. Turn .the handle of de Pulmonex .to 3 .to
start washou.t. If de patiatt's bag gets 2.00 full, turn up -

he air flow of .the motor located ht de tower ttap. After
ne study is completed, turn off de Palmonex. Views: .btit<al
breath, 3 rebreaths, and 3 washouts or wttil twigs are etcar.
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b. The Xenoga.td (or equivaiott) ait monitor will be used .to measure '

ue concatttation of Xenon in Die room air. The ait monitor wili
be used each day Xenon is ht ne departmal and during each vaitil-
ation study. The results of he monitarb19 will be recorded.
We are ptesently ushtg .the manufacture's insttuctions for chectring
our Xenogard alt mostitor. The macitine tats cattbrated at the factory.
To atswte Die machine is still catibuted we test Die machine cach
day it h used for consista1cy of satsitivity. The procedwte used
is as follows: The Xatogard ait monitor is twated on. A Cs-137
Check Source (bfatth1chrodt 045-4DZ) is placed on . top of t.he histtumatt
ditectly over die tabel which reads " Place Check Soatee Here". The
meter readbtg sciu ne check source in place is recorded. Any
significa>tt change in ne reading may inkca.te a need for recalibution.

--

[If any question arises concernh1g the overall calibration acewtacy of
ue Xatogard, Die unit is retwuted to Die faetory (Victorcen Inc.) for .$recalibration.
The Xaton-133 ttaps will be tes.ted monuty for trapping efficiencyc.
with he XatGard (or equivalent) monitor.

d. blanufacturers histtactions will be followed.
4. Emergatcy Procedwtes

..

If nere is an accidental release of Xe-133, the followhtg ptocedwtes
sollt be done:

Notify all persons in ne area .to evacuate ne room. Takea.
survey meter out af room with you.

b. Notify .the Rahation Safety Cfficet.
The door will be scaled with taide adhesive . tape and Locked .toc.
ptevatt entty.

d. The room sciLL not be re-attered for 27 ninutes. This will petalt
10 air changes in de Nuclear tiedichte area. Immediately upon
eitterhig Die room, ne XenGard will be checked .to assert .titat titt
Xe-133 ait concatttalions are below be b(PC.

5. Air Concesttrations of Xe-133 in Resttleted Areas
a. Hot Lab and Camera Room

100 mci per week
0.25 escape fraction
1200 exhausted

C = (A x F)/V
C = (100 mCilweek x 1000 uCi/ mci x 0.25)/

8

(1200 CFAI x 2.854 x 10 ml/wk CFAI) '

-8

C = 7.5 x 10 uC.i/ml which is beiow the bfPC for resttleted areas.
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6. Air concentration of Xe-133 in uwtestricted areas
a. The majoritt) of Xe-133 used for vesttitation studies saill be

absorbed on traps of Die delivery system. Assuming an escape
fraction of 0.25:

C = (A x F)/V
C = (5200 mci / year x 1000 uCi/mCL x 0.25)/

(1200CFMx1.44x10'0Ci/ml)
E

C = 7. 5 x' 10 uCi/ml which .is below kJte MCP for unrestricted
areas.

b. A Xenogard (or equivaient) air monitor will be used to . test for
effiziency of tlte Xenon traps of ute detiverj system. All
manufacturers . instructions will be followed. Sa.tura.ted Xenon
filters will be retunned .to the Radiopharmacy for clisposal.
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' Survey Me,ters:

Presently we are receiving all our hadiopharmaceuticals from Sijncore. We
wish .to re.tain approva.t. for .the use of a Mo-99/Tc-99m ' generator. We will
purchase a Vic.toreen 488 survej meter (measuring exposure utes from 0.05mR/hr
to 1 R/hr) or 1.ts equivaleist pr.ior to ordering ant) Mo-99/Tc-99m genentor.

ITEM: 9
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Item 172 Area Survey Procedures

.1. All etution, preparation, and injection areas will be surveyed daily with
- our survey meter and decontambia.ted if necessary. For dailij surveijs where
no abnormal exposures are fowtd, onlij ue da.te, ne idattification of de

. person performing the surveij, and ne survey results will be recorded.

2. Area surveys using .the survey meter and wipe . tests ushtg a well counter
fue well coun.ter is fowid bt .the laboratortj) will be performed weekly
orin any case where contamination is suspec.ted. If well counter is
wtavailable ne survej meter may be substituted for ne wipe . test comtting.
(The information for' wipe . tests ushtg the survej meter is found in Item: 14,
Step: 5, Oa.ted: 4-15-85.)

3. The weekiy surveys will consist of:
A measurement of radiation tevels with a survey meter sufficiotttya.

. sensitive to detect 0.1 mR/hr.
b. A series of wipe . test.s .to measure contamination levels. The method

for perfornbtg wipg tests will be sufficiottbj satsitive .to detect ''

200 dpm per 100 cm' for de contambtant b1volved. Wipes of etution
and preparation areas or ouer "high backgrowid" areas will be removed
to a low background area for measuremertt.

-4. A permanent record will be kept of all survey results, bretudhtg negative
results. The record will includes

l.ocation, date and identification of equipmast used, .btcluding .thea.
scrial number and pertbtatt courttb1g efficiatcies.

b. Name of person conductb1g .the survet).
Drawbig of area surveyed, .idattifying relevant features such as activec.
storage areas, active waste areas, etc.

. d. Measured exposure rates, keyed to toca. tion on ne drawing (poistt out
,- rates that requlte cortective action).

Detected costtanbtation tevels, keijed .to locations ~of duwbtg.c.
f. Corrective action taken b1 ue case of contanination or excessive

exposure rates, reduced corttambiation levels or exposure rates after
corrective action, and any appropriate comments.

25. Area will be cleaned if the corttanbtation tevel exceeds 200 dpm/100cm .
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Item 14: Procedures for Safety Openhtg Packages Contahtb1g Radioactive
Aktteriats

It is tJte policij and ptocedure of tJtis deparbnent to follow the Meps
listed below when receivbtg a radioactive package;

1. Visualtij inspeet package for any signs of damage. If damage is noted,
stop ptocedwte and notify Radiation Safety Officer.

2. Efeasure exposure rate at 3 feet from tJte case surface and record readb19
If more ntan 10 mR/hr, Mop ptocedure and notify Radiation Safett)
Officer.

3. Measure s.aface exposure rate and record readhtg. If more tJian 200 mR/Ivt,
Map procedure and notify Radiation Safettj Officer.

4. Put on gloves.
S. Open case and wipe ex.tetutat surface of each lead corttainer with a cotton

statb. The wipe tests are analyzed ushig Die surverj meter and titen recorded.
If ant] reading are above backgrow1d Levet, the package will be treated as
contambtated.

Information for wipe tests using survey meter:
a. Sensitivity is 0 .to 800 cpm on " Low" Range.
b. Efficiency is apptoxima.telt) 2% at 600 Kev and 5% at 100 Kev.

Wipes are cowtted bt low backgrowtd area (cowster space,1. tem: 11).c.
d. Beta shield is removed before cow 1tbtg wipes.
e. The wipe is held I cm or less from .the beta scindow ptotective grid.
f. The respostse time is 5 sec. (Medium Selection). Wipes are held at

the comttb1g position for no less than 10 seconds.
g. Decontanb1ation is performed if any reading is above backgrowid level.

6. Check att Record of Receipt slips and compare with order requisition.
Check Bla.t sitipment does not exceed possession limits. Inspect Lead
contahtets for breakage and toss of Liquid.

7. Monitor tite case for contanbtation and store for repackaging. ALL tcad
contabters received (used and wiused) will be returned to .the radio ,n
pharmact).

Note: If a package is found .to be contanbtated, treat it like a spill and
fottow the Emergency Procedures (Appendix H). These ptocedures are
posted on tJ1e bulletb1 board by t}ie hot lab.
The NRC Regional Office taitt be notified in accordance witi .the regu-flations if removable contamb1ation exceeds 0.01 uCi/100 cm or if
extelutal radiation levels exceed 200 mR/hr at tite package staface or
10 mR/hr at 3 feet.
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24. PERSONNEL MONITORING DEVICES

(Ch,ci a[[op,,,re e,o,)
"'

SUPPLIE R EXCHANGE FREQUENCY

'' "x ICN Dosimettu Service Molttit!r!
a.WHOLE

80DY TLD

OTHE R (Spectfy]

FI LM

b. FINGER TLo

OTHE R (Spectfy]

"'"x 1CN Dosimettij Se,tvice kfoitthttj
c. WRIST TLD

OTHER (Specifyl

d. OTHER (Specify)

25. FOR PRIVATE PRACTICE APPLICANTS ONLY
c. HOSPITAL AGREEING TO ACCEPT PATIENTS CONTAINING RADIOACTIVE M ATE RI AL

N AME OF HOSPITAL
tx ATTACH A COPY OF THE AGREEMENT LETTER

SIGNED BY THE HOSPITAL ADMINISTRATOR.
^' ^

c. WHEN REQUESTING THERAPY PROCEDURES,
ATTACH A COPY OF RADIATION SAFETY PRECAU.CI T Y

| STATE | ZIP CODE TIONS TO DE TAKEN AND LIST AVAILABLE
' '

R ADI ATION DETECTION INSTRUMENTS.

26. CERTIFICATE
(This itern must be completed by applicant)

The apphcant and any official executing this certificate on behalf of the apphcant named in item la certify that this application is prepared in
conformitg with Title 10, Code of Federal Regulations. Parts 30 and 35, and that allinformation contained herein, including any supplements
attached hereto,is true and correct to the best of our knowledge and belief.

tx APPLICANT OB CERTIFVtNG OFFICIAL (signaturel

a. LICENSE FEE REQUIREC bf bb l.(See Section 1/031,10 CFR 110)
gn Naur (fype of prmh
Mike Reichficed

ill LICENSE FEE CATEGORY: IT Eg dM L St %fo.t - Def AHCC Noop.

(2) LICENSE FEE ENCLOSED: s 150.00 ' N I-84
NRC FORM 313M (9 81)
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