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NRC FORM 313M U.S. NUCLE AR REGULATOR Y COMMISSION Approved by OMB
aan

APPLICATION FOR MATERI ALS LICENSE - MEDICAL [", ,; g','30.g3
10 CFR 35

|N ST R UCT|0NS - Complete Irems 1 through 26 i/ this e an onotoalapplication or an application for renewal of a license use supplementalsheets
where necessory. Item 26 must be completed on allapolocations arwl sogned Retain one copy Submit onginal and one copy of entree
apolocation to : Director. Offoce of Nuclear Matenals Safety and Saleguards. US Nuclear Regulatory Commossoon. Washington, D C.
20555. Upon approval of this apolicatoon. the applocant will recorve a Marenals License. An NRC Matenals License is ssued in accord-
ance wrth the general requirements contained in Title 10. Code of Federal Regulations. Part 30. and the Licensee is subiect to Totle 10.
Code of Federal Regulations. Ports 19. 20 and 35 and the Iwense fee provosoon of Title 10. Code of Federal Regulations. Part 170 The
locense fee catryory shouid be stated m item 26 and the appropnate fee enclosed

1.a. NAME AND MAILING ADDRESS OF APPLICANT (institution, 1.b. STREET ADDRESS (ES) AT WHICH R ADIOACTIVE M ATERI AL
(irm, clinic, physician, etc.) INC LUDE ZIP CODE WILL BE USE D (t/ do/4 rent / rom 1.4) INCLUDE ZIP CODE

Central Michigan Community Hospital
1221 South Drive same as 1.a.
Mount Pleasant, Michigan 48858

TE LE. PHON E NO. : ARE A CODEl517 i 773 7941

2. PERSON TO CONTACT REGARDING THIS APPLICATION 3. THIS IS AN APPLICATION FOR: (Check appropnate stem) g
Tony R. Mason, M.S. a O NEW UCENSE p[ha"[[N d

tx { AMENDME NT TO LICENSE NO.
ARE A CODE ( )j)) ff p- 31 97 c.iM RENEW AL OF LICENSE NO. 21-08966-01

TE LE PHONE NO.;

4. INDIVIDU AL USE RS (Name individuals who will use or directly 5. RADIATION SAFETY OFFICER (RSO)(Name of person designated
supervise use of radioactive matertal. Complete Supplements A and B as radiation safety offucer. If other than ondividualuser. complete resu-
for each endavodual.) me of trasnong and expenence as on Supplement A.)

Peter Boss, M.D., Leonard Scherock, M.D.,
David Petrella, M.D., Ronald Moss, M.D. Leonard ScheroCk, M.D.

6.a. R ADIOACTIVE MATERIAL FOR MEDICAL USE
M A XIM UM' MARK MAXIMUM

ITEMS POSSESSION ITEMS POSSESSIONADDITIONAL ITEMS: D E SI RE D LIMITSR ADIOACTIVE MATE RI AL DESIRED LIMITS
LISTE D 1N. "X" (In milhcunes! "X" (In mollicunes)

IODINE 131 AS IODIDE FOR TRE ATMENT10 CFR 31.11 FOR IN VITRO STUDIES OF HYPERTHYROIDISM

10 CFR 35.100, SCHEDULE A. GROUP l AS NEEDED PHOSPHORUS 32 AS SOLUBLE PHOSPH ATE
X FOR TREATMENT OF POLYCYTHEMIA

VER A. LEUKEMIA AND BONE METASTASES
10 CFR 35.100. SCHEDU LE A, GROUP 11 AS NEE DED

X PHOSPHORUS-32 AS COLLOIDAL CHROMIC
PHOSPH ATE FOR INTRACAVITARY TRE AT-

10 CF R 35.100. SCHE DU LE A, GROUP lli MENT OF MALIGN ANT EFFUSIONS.
X 2000 GOLD 198 AS COLLOlO FOR INTRA-

CAVITARY TREATMENT OF MALIGNANT10 CFR 35.100. SCHEDULE A, GROUP IV AS NEEDED E F FUSIONS.X
IODINE 131 AS IODIDE FOR TRE ATMENT

10 CFR 35.100. SCHEDULE A, GROUP V AS NEEDED OF THYROID CARCINOMA
X

XENON 133 AS GAS OR GASIN SALINE FOR
10 CFR 35.100. SCHE DU LE A. GROUP VI BLOOD FLOW STUDIES AND PULMONARY

x 500 FUNCTION OTUDIES

6.b. R ADIOACTIVE MATERI AL FOR USES NOT LISTED IN ITEM 6.a. (Sealedsc.orces uo to 3mCiused for
calibration and reference standards are authorsted under Section 35.14fdl.10 CFR Part 35, and NEED NO T BE' LISTED.)

CH E MIC A L MAXIMUM NUMBER
E LEMENT AND MASS NUMBER ANDIOR OF MILLICURIES DESCRIBE PURPOSE OF USE, . .

PHYSICAL FORM OF E ACH FORM t j
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24. PE RSONNE L MONITORING DEVICES

SUPPLIE R EXCHANGE FREQUENCY
ICheck appropriate box)

*"x R. S. Landauer. Inc.
a.WHOLE

TLDBODY
-

OTHE R (Specify) Y

F I LM

b. FINGER tto
x R. S. Landauer, Inc. monthlv

OTHE n tSpectly)

FILM

c. WRIST TLD

OT H E R (Speci!vi

d. OTH E R (Spectly)

|

|

I

25. FOR PRIV ATE PRACTICE APPLICANTS ONLY |
|

a HOSPITAL AGREEING TO ACCEPT P ATIEN TS CONT AINING H ADIOACTIVE M ATE RI AL |

N AML OF HOSPIT AL b. ATTACH A COPY OF THE AGREEMENT LETTER '

SIGNED BY THE HOSPITAL ADMINISTRATOR.
|

c. WHEN REQUESTING THER APY PROCEDURES.
ATT ACH A COPY OF R ADI ATION SAFETY PREC AU-

Cl T Y STATE ZIP CODE TIONS TO DE TAKEN AND LIST AVAILABLE
R ADI ATION DETECTION INSTRUMENTS.

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

The appbcant and any of ficial executing this certificate on behalf of the applicant named m item la certif y that this apphcation is prepared in
conformity with Title 10, Code of f ederal Regulations. Parts 30 and 35, and that all information contained herein, including any supplements
attached hereto,is true and correct to the best of our knowledge and behef.

b. AP LICANT O CEFgFY G OF FICIAL IS1osturel
d. LICE NSE FE E REOUlHED

. " Y--

(See Section 170 31.10 CFR 170) '[t > N AME IType of Print)

Leonard Scherock. M.D.
11) LICENSE FEE CATEGORY (2) TITLE

7.b. Director of Radiology|
l c. DATE

G LICENSE FcE ENCLOSED S 150.00
NRC FORM 313M (9 80 -

Page 3 grin 0732'
- __ - __-__
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RADIATION SAFETY COMMITTEE MEMBERS

Leonard J. Scherock, M.D., Radiologist

David Petrella, McD., Radiologist

Hans J. Nowicki, M.D., Internist

Carol Temple, R.N.

Ronald A. Moss, M.D., Pathology

Arthur Homan, Administrative Assistant

Tamara Herbruck, Nuclear Medicine

|

EQUIPMENT LIST

1) Picker Dyna Camera 4/15
Head: Model #: 882696

Serial #: 225001

Control Panel: Model #: 615236

|
Serial #: 225901

2) Picker Whole Body Table (Omniview)
Model #: 617648
Serial #: 228408

3) Picker Thyrodyne Uptake System
.

Scaler: Model # 626970 |
Serial # 252237

|
Probe: Model # 621929

Serial # 253217

4) Picker Isotope Calibrator
Model #: 632-507 !
Serial #: 221-003 i

5) Victoreen Survey Meter
Model #: 6B Range: 0- .5 mr/hr.Serial #: 129777 0 - 50 mr/hr

G) Pulmonex Xenon System (Atomic Products)
OWhd "'Model #: 130-500

*
a
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EQUIPMENT LIST Page - 2

7) Dosimeter high range. survey meter
Model #: 3032 - 2 Range: 0 - 50 mR/hr
Serial No.: 134 - 1082 0 .5000 mR/hr i

i

.

|

Codd 110.0 7 S 3' 2
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' Radionuclides Users

Pe(ter Bosssee previous license 5r 21-08966-01)
- Radiologist

Leonard J. Scherock - Radiologist (RSO)(see previous license # 21-08966-01 and attached certification
for Group VI approval)

David Petrella - Radiologist
(see attached forms A and B)

Ronald Moss - Pathologist Director of Laboratory)
(see previous license # 21-08966-0(1)

1
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U ITEM 8
.

U, S. NUCLE AR REGULATORY COMMISSION

FORM NRC 313M. SUPPLEMENT B
f,(8-76)

PRECEPTOR STATEMENT .

-

If more than one preceptor is necessary to document
Suoplement 8 must be completed by the applicantphysician's preceptor.

-

Eexpenence, obtain a separate statement from each.
KEY TO COLUMN C *

1. APPLICANT PHYSICI AN'S N AM E AND ADDRESS PERSON AL P PARTICIPATION SHOULO CONSIST OF:
.

d** *""'"' '"' '""' D'"' V ' I i
'P'''"'''"""""d"''*"*"" 3FULL N AME radioisotope diagnosis and/or treatment and recornmendation f or .

'

,

DAVID PETRELLA prescribed dosage. ?
r

in dose cabbration and actual administranon of dosi2 Collaboration .STREET ADORESS to the patient including calculation of the radiation dose,related .
*

measurements and plotting of data.

3-Adequate period of training to enable physician to manage radioactive117 S.Kinnou
| ST ATE | ZIP CODE patients and f ollow patients through diagnosis and/or course of

.

,
" '

CsTY
t reat ment,

"T 4RRnRMt. Pleasant
2. CLINICAL TRAINING AND EXPERIENCE OF ADOVE NAMED PHYSICI AN

NUMBER OF COMMENTS
CASES INVOLVING (Additional in formation or commen ts mayPE RSON AL

ISOTOPE CONOITIONS DI AGNOSED OR TRE ATE D PARTICIPATION be submotted in duplicate on separate sheets.)
D

C .

BA

10 I-123
Of AGNOSIS OF THY ROID FUNCTION

.

DETE HMIN ATION OF BLOOD AND g
BLOOD PLASM A VOLUME|

l131 LIVER FUNCTION STUDIES s

|or
1125 F AT ABSORPTION STUDIES er

KIONEY FUNCTION STUDIES 3 4

M,

IN VITRO STUDIES ,

9 CA-67 p

OTHER TUMOR LOCALIZATION
_..

1 125 DETECTION OF THRON!BOSIS

b131 THY ROID IM AGING 10 1-123 .

L

P 32 EYE TUMOR LOCAllZ ATION

Se- 15 PANCRE AS LM AGING

Y b 169 CISTE RN OGR APHY 1
.

3LOOO FLO?! STUDIES AND 10ggg
PULMON ARY FUNCTION STUDIES

10 CR-51
Red Cell Mass & SurvivalOTsER

Including blood flow (130)
BRAIN iM AGtNG 130

c ARoi Ac iM AGING 45

5 gTH Y HOI D IM A GING '

<

SALIV ARY GLANO IMAGING .
,

rc v9"' OLOOD POOL IM AGING 5 Plus wall motion ,

P L ACL N T A LOC AllZ ATION

LIVE R AND SPLEEN IM AGING _ 3 05
30LUNG IM AGING

. _
y.nM AGING 23

3 Tc-99m
Kidney ,

. . ,4

--._..___

M MC G13M&PPLE*.4 NT B ,'

00nW me. 0 7 8 3 5

_ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _



PRECEPTOR STATEMENT / Continued)
' -

2. CLINICAL TRAINING AND EXPERIENCE OF ABOVE NAMED PHYSICIAN (Continued) ~
NUMBER OF

CASES INVOLVING COMMENTS
PE RSON AL (Additionalinformation or comments may be '

ISOTOPE CONDITIONS DI AGNOSED OR TREATED
PARTICIPATION submotedin duplicate on separate shee tt)

A B C D

P 32 TRE ATMENT OF POLYCYTHEMIA VER A,
'

(So/uble) LEUKEMIA, AND DONE ME TASTASES .

'" ^^ ^" ^
(Colt da//

TREATMENT OF THYROID CARCINOMA
l 131

TREATMENT OF HYPERTHYROIDISM

Au 198 INTR ACAVITARY TRE ATMENT

CouO .NTC ROT!TI AL TR5 ATMENT
or

Cv137 INTRACAVITARY TREATMENT

l-12S .

INTERSTITI AL TRE ATMENTor
t r-192
C c> 60
or TELETHERAPY TRE ATMENT

Cs- 137

Sr90 TRE ATMENT OF EYE DISE ASE

R AOlOPH ARMACE UTIC AL PRE PA R A TI ON

$[9% GENERATOR 5

GENERATOR

Tc00m REAGENT KITS 5

0 ner

|

|
3. DATES AND TOTAL NUMBER OF HOURS RECEIVED IN CLINICAL RADIOISOTOPE TRAINING ;

i
December 1, 19/9 through February 2ff, 198U
520 hours

4. THE TRAINING AND EXPERIENCE INDICATED ABOVE c. PReceeTOws sign A rvaE

|WAS OBTAINED UNDER THE SUPERVISION OF: / - ,

I~~ '

Naue or suee nvison f' .; / f: ' :.

F. Carlyle Stebner, M.D. [ ,h/ M . if /{f

h NAME OF INSTITUTION 7. PRE CE PTOR'S N AVE (P/ece type orpnnt/

Detroit General llospital**
F. Carlyle Stehner, M.D.

c. M rO LING ADDR E 55

4201 St. Antoine
c. vi T Y 6. DATE
Detroit, MI 48201 /c,

S. MA TE RI AL5 LICE ME NuVSERiss ) [ / [j b
'21-00741-08

**Dh roit General llospital is now closed. Records are available at Detroit Receivingllospital and University llealth. Center at 11gdaddress.7
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Fomu NRC 313M SUPPLEMENT A U.S. NUCLEAR REGULATORY COMMISSION
' ' ' " '

TRAINING AND EXPERIENCE
AUTHORIZED USER OR RADIATION SAFETY OFFICER

1. NAME OF AUTHORIZED USER OR R ADI ATION SAFETY OFFICER 2. STATE OR TE RRITORY IN
WHICH LICENSED TO

DAVID PETRELLA PR ACTICE ME DICINE

Mchinnn
{3. CE RATIFICATION .

$PECI ALTY BOARD CATEGORY MONTH AND YE AR CERTIFIED |
A B C |

|
|

4. TR AINING RECEIVED IN BASIC RADIOISOTOPE HANDLING TECHNIQUES |

TYPE AND LENGTH OF TRAINING

LECTUR E / SUPE R VISE D i

FIELD OF TRAINING LOCATION AND D ATE (S) OF TR AINtNG LABORATORY LABORATORY |

A B COURSES EXPERIENCE
(Hours) (Hours)

C D

Detroit General Hospital and |a. R ^ '^ " AN
Detroit Receiving IIospital and 50 50NSTRU ENT T N
University llealth Center

"b. R ADI ATION PROTECTIOfJ 20 10
l

c. MATHEMATICS PE RTAINING TO
THE USE AND MEASUREMENT 10 10OF RADIOACTIVITY n

"d. R ADI ATION BIOLOGY 15 -

"e. R A0 LOPH A R MACE UTIC AL 5 25
CHE MISTR Y

5. EXPER|ENCE WITH R ADD ATION (Actualuse of Radioisotopes or Equivalent Experience)

! ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS G AINED DUR ATION OF EXPERIENCE TYPE OF USE
1

tio-99-,

Tc-99m .1000 mC1 Detroit General llospita] 3 no lluman|

| I-131 100 mci 3 mo lluman"

"P-12 20 mci 3 no llaman
'

Ga-67 50 mC1 3 mo lluman"

"1-123 20 mci 3 mo lluman
""Cr-51 5 mci 3 no Human

.

|
FORM NRC-313M Supplement A
t.m Page 5

Desha07835
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ITEM 104

CALIBRATION OF SURVEY INSTRUMENTS *

T
Check appropriate items.

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

.x 2. Calibration will be performed at two points on each scale used for radiation protection purposes, i.e., at least up
to 1 R/hr.

!

The two points will be approximately 1/3 and 2/3 of full scale. A survey instrument may be considered properly |
calibrated when the instrument readings are within 110 percent of the calculated or known values for each point |
checked. Readings within 120 percent are considered acceptable if a calibration chart, graph, or response factor
is prepared, attached to the instrument, and used to interpret readings to within i10 percent. Also, when higher
scales ase not checked or calibrated, an appropriate precautionary note will be posted on the instrument.

3. Survey instruments will be calibrated

a. By the manufacturer

b. At the licensee's facility !

(1) Calibration source

Manufacturer's name
Model no.
Activity in millicuries

or
Exposure rate at a specified distance
Accuracy

-

Traceability to primary standard

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

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

X
c. By a consultant or outside firm

(1) Name Medical Physics Consultants

(2) Location Suite B, 3200 W. Liberty, Ann Arbor, MI 48104

(3) Procedures and sources

X
have been approved by NRC and are on file in License No. 21-'I 7126-01 ND

have been approved by an Agreement State;a copy of the Agreement State license, the
procedures, and a description of the sources are attached, and the consultant's report will l
contain the information on

the attached " Certificate of Instrument Calibration."
the consultant's reporting form as attached. :

!

are described in the attachment, and the consultant's report will contain theinformation on
i

j
__ the attached " Certificate of Instrument Calibration." .

,
' the consultant's reporting form as attached. !

)
4 i

,

10.8-25 |
!

_ _ _ _ _ _ _ _ l



-- -- -

) h 1T E.' 1 10
-

.
.

;
,

p Medical Physics Consultants

Suite B
3200 West Liberty

,

Ann Arbor, Michigan 48104 |
'

(313) 662-3197
l

CERTIFICATE OF INSTRUMENT CALIBRATION j
!

1For: 1

Instrument:
Manufacture {
Type

___

Model No._ i

Serial No. I

Exposure Rate at Calibration
Nuclide Specified Distance Accuracy ;( )

<Calibration Source: '

l
Calibration Data:

Exposure Instrument Exposure instrument
rate reading rate reading i

'
Scale _ .__(mR/hr) (g1R/hr) (mR/_hr) [m_R/hr)

d
._

I
'

_ . . _ _ _ _ _

e+stesam en-e er- e

-.-

,

- ._ _-- .
|

| Comments:

|

,

k
t

-

Calibrated by
_ Date '

_ _ _ - - _ _ _ _ _ _ _ - _ _ _ _ _ .)
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.' APPENDIX D (Continued)

.

Section 2

METHODS FOR CAllBR ATION OF DOSE CALIBRATOR *

All radiopharmaceuticals must he assayed for activity to 3. Calculate net activity of each source subtracting
an accuracy of 10 percent. The most common instrument for out background level,
accomplishing this is an ionization-type dose calibrator. The
instrument naast be checked for accurate operation at the time
of installation and periodically thereafter. 4. For each source, plot net activity versus the day

of the year on semilog graph paper.
A. Test for the following:

5. Log the background levels.
1. Instrument constancy (daily)

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

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

thereafter)
7. Repeat the procedure used for the Cel37 source

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

B. Af ter repair or adjustment of the dose calibrator, repeat 8. Variations greater than 15 percent from the pre-
all the appropriate tests listed above (dependent upon dicted activity indicate the need forinstrument

[ the nature of the repairs). repair or adjustment.
1

C. Test for Instrument Constancy 9. Investigate higher than normal background levels
to determine their origin and to elin.inate them

Instrument constancy means that there is reproduci- if possible by decontamination, relocation, etc.
bility, within a stated acceptable degree of precision,
in measuring a constant activity over time. Assay at
least one relatively long-lived reference source such as D. Inspect the instrument on a quarterlybasis to ascertain
Cel37, Co 57," or Ra 226'' using a rep.uducible that the measurement chamber liner is in place and
geometry before each day's use of the instrument. that instrument zero is properly set (see manufacturer's
Preferably, at least two reference sources (for example, instructions).>

3-5 mCl of Co-57 and 100 200 yCi of Cul37 or 1-2
mg Ra-226 (with appropriate decay corrections) will
be alternated each day of use to test the instrument's E. Test of Instrument Linearity
performance over a range of photon energies and
source activities. The linearity of a dose calibratorshould be ascertained

over the entire range of activities employed. This test
1. Assay each reference source using the a ppropriate will use a vial of Tc-99m whose activity is equivalent to

instrument utting(i.e., Ce l37 setting for Cs 137). the maximum anticipated activity to be assayed (e.g.,
the first elution from a new generator).

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

*

See AN$1 N42.131978." celebration and Usaae or Dnse calibtsto, 2. Repeat step I at time intervals of 6. 24,30, and
innisataan Chambers for the Assay of Radionuclides" (American 48 hours after the trutial assay.National Standards Institute, Inc.,143o Droadway, New York N.Y.
l ool a).

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

\ Co-s1 and Ra.226 are not subject to NRC licensins; the respective ing point, calculate the predicted activities at O.pen th d coneutsed to determine 6ts requirements ros
6, 24, and 48 hours using the following table'

10.8 27

.



* O ,Q ITEM 10C U* Assay Time * fhr/ Correction Factor as in step 1. (Follow good radiation safety prac-.

tices to avoid contamination and to minimize,
*

O 31.633 radiation exposure.)
6 15.853 )24 1.995 3. Select one volume as a standard (such as the /

30 I volume of reference standard usedin performing
. 48 0.126 the test for instrument accuracy), and calculate
| the ratio of measured activities for each volume
| Example : If the net activitymeasured at 30 hours to the reference volume activity. This represents

was 15.625 mci, the calculated activities for 6 and the volume correction factor (CF).
48 hours would be 15.625 mci x 15.853 = 247,7
mci and 15.625 mci x 0.126 = 1.97 mci, respec- Example: If activitiesof 2.04,2.02, and 2.00 mci
tively, are measured for 4, 8, and 10 mi volumes and

10 ml is the reference volume selected.
4. On log log coordinate paper, plot the measured

net activity (for each time interval) versus the 2

4 ml Volume CF = g.00= 0.98calculated activity (for the same time interval).

5. The activities plotted should be within 15 percent
|

of the calculated activity if the instrument is 4 Plot the correction factors against the volume on
'

linear and functioning properly. Errors greater linear graph paper. Use this graph to select the
than 15 percent indicate the need for repair or proper volume correction factors for routine

|adjustment of the instrument. assay of that radionuclides. I

6. lfinstrument linearity cannot be corrected,it will 5. The true activity of a sample is calculated as
be necessary in routine assays to use either(a) an follows:

)
aliquot of the cluate that can be accurately mea- !
sured or (b) the graph constructed in step 4 to True Activity = Measured Activity x
relate measured activities to calculated activities. Correction Factor

|
F. Test for Geometrical Variation where the correction factor used is for the same |

volume and geometrical configuration as the j
There may be significant geometrical variation in activi- sample measured. /
ty measured as a function of sample volume or configu-

)ration, depending on the volume and size of the ioniza- 6. Similarly, the same activity of Co 57 in a syringe 1

tion chamber used in the dose calibrator. The extent may be compared with that of 10 mlin a 30-cc !of geometrical variation should be ascertained for vial, and a correction factor may be calculated.
]commonly used radionuclides and appropriate correc-
!

tion factors computed if variations are significant, i.e., 7 It should be noted that differences of 200 percent
greater than 12 percent. (Even though correction fac- in dose calibrator readings between glass and
tors may be provided by the manufacturer, the accu- plastic syringes have been observed for lower-
racy of these should be checked.)When available from energy radionuclides such as 1 125, which should
the manufacturer, certified data on geometrical varia- be assayed in a dose calibrator only if the relia-
tions may be used in lieu of these measurements. bility of such an assay can be established. Glass

tubes and syringes may also vary enough in thick.
To measure variation with volume of liquid, a 30-cc ness to cause significant errors in assaying 1 125.
vial containing 2 mci of Co 57 or other appropriate llence, adequate correction factors must be
radionuclides in a volume of I ml will be used. established.

1. Assay vial at the appropriate instrument setting, An alternative to providing syringe calibration
and subtract background level to obtain net factors is to simply assay the stock vial before
activity. and after filling the syringe. The activity in the

syringe is then the difference in the two readings
2. Increase the volume ofliquid in the vialin steps (with a volume correction if significant).

to 2,4,8,10,20, and 25 mi by adding the appro-
priate amount of water or kaline. Af ter each addi- G. Test for instrument Accuracy
tion, gently shake vial to mix contents and assay

Check the accuracy of the dose calibrator for several
radionuclides, including Cel37, Co-57. and Ba 133,*

Anar timn should be measured in whole hours and correction using appropriate reference standards whose activities i
rectors should be used to the shard decimat tuace as indicated. T he
more recent half-bre of T * 6,o2 hours has been used m calculating have been calibrated by comparisons with standard /
tsne correction factors.1/2 sources that have been assand by NBS and documented.

las-28
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NRC. License #21-08966-01
i

Gentlemen:

As an alternative to our present procedure (as. outlined
in Appendix D o.f Regulatory Guide 10.8) we will now be checking
the linearity of our dose calibrator with a device called
Calicheck. Calichech is produced by the Calcorp.Inc. .The
manufacturer's instructions for use as revised on March 2, 1982
will be followed. Test-results will be recorded and retained for
inspection. Corrective action will be taken if unacceptable
linearity is demonstrated. -Should there.be any. questions regarding
this matter, please contact me.

Sincerely,
1

/ .

u o (LC j
.

Tamara Herbruck, B..S.R.T.(N.)
(517) 773-7941-Ext. 162

1
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IMAGING ROOM

1. The south side of the corridor to the south of the imaging
room opens onto the x-ray rooms.

2. There is no second story above the imaging room. The wallbetween the Ultrasound Department and the imaging room was
the exterior building wall before the hospital addition wasbuilt. It is now plaster over brick.

|

|

l

[gg: n' ", 0 7 0 T 5
.

_ - _ _ _ _ _ _ - _ __



.

..

O O
* ITEM 11.

'
* Radiology

Technician 's Lounge . Office

l'p t ake
I rna ge r Probe Camera Console Cornpu t e s Coun te r

Iffsddd

\
N

Imagins noom Ultrasound
1

Corridor '

i

Desk

I, _ h-m.,! ameraC

l

I

Counter.

Xenon Syait*/m

i~liSO CFM 1=;0 CFM4

)50CFM EXHA US[ ' N PllT i

33,,

! I F XHA UST
|

|
'

ammmmmmmmmmensman

w Corridor
S N

~

E

I

V.

Ladies Droseine Roon -a . Film Fila Donm--

.2



' * ~

[, o .oy ITEM 11-.
,

|.
.

.

45
?

WET LAB.

1. At.one time the Wet Lab and the Vie' wing Room'were combined'
as a single X-ray room. The north and south walls of the Wet
Lab and lead-lined.

2. There is a corridor centered' above 'the Wet Lab running
parallel with the East wall. _ Patient roon6 open- of f each side.
of the corridor. Below-the Wet Lab is foundation only.
3. The Hot Area counter is ' shielded with a lead brick wall
twelve inches high. All radioactive materials are contained
in this area or the refrigerator.

!
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PERSOMMEL TRAINING PROG RAM

. .

The training program will be of uufficient acope to

encure that all perconriel, including clerical, nurcing,
!housekeeping, and security perconnel, receive proper

instruction in the items specified in Section 19.12 of

10 CFR Part 19, including:

iAreas where radioactive material is used or stored.a.

b. Potential hazardo accociated with radioactive material.
Radiological cafety procedures appropriate to theirc.
respective duties.

d. Pertinent NRC regulations.

The rules and regulations of the license.e.

f. The pertinent terms of the licence.

g. Their obligation to report unsafe conditions.

h. Appropriate response to emergencies or unsafe conditions.
i. Their right to be informed of their radiation exposure

and bioascay resulta.

Personnel will be properly instructed: |

a. Before assuming their dutica with or in the vicinity
'

of radioactive materials.

b. During annual refrecher training.

c. Whenever there is a significant change in dution,
regulations, or the terms of the licence.

|

k. ,
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CENTRAL MICHIGAN COMMUNITY HOSPITAL
'

POLICY MANUAL ITEM 13
-

( SUBJECT: Ordering and Receiving Radioactive Material
DATE: Revised March, 1983

NUMBER: 704.67
DISTRIBUTION:
REFERENCE:

Original policy dated September, 1981

1. The Nuclear Medicine Technologist must place all
orders for radioactive material and must ensure that
the requested materials and quantities are authorized
by the license and that possession limits are not exceeded.
2. During normal working hours, carriers must be
instructed to deliver radioactive packages directly to
the Nuclear Medicine Department.

3. During off-duty hours, carriers must deliver the
radioactive packages directly to the Wet Lab. Carriers(' will go to the Radiology Office where the X-ray Technician

ii on duty will sign for the package and unlock the Wet |Lab for delivery.
|
;

4. If the package is wet or appears to be damaged,
immediately contact the Nuclear Medicine Technician on icall. He or she will then come in and make the idetermination as to whether or not the Radiation Safety I
officer should be called in. Ask the courier to remain I
at the hospital until it can be determined that neitherhe nor the delivery vehicle is contaminated.

i
l

ll

;

% '

M b ,e a [w [ E.%s

!ISSUED BY REVIEWED BY APPROVED BY j
% mem e. t
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PROCEDURE FOR OPENING PACKAGES I

CONTAINING RADIOACTIVE NATERIAL

1)' Wear disposable gloves when handling package. j
1

2) Survey package for leakage and contamination using - 1G-M survey meter and record readings in log book. j

Limits: surface - 200 mR/hr j
three feet 10'mR/hr-

1

3) If package is contamina ted store immediately in j
decay storage area to limit spread of contamination '

and notify Radiation Safety Officer.

4) If package is not contaminated open it and monitor
the packing material . Notify Radiation Safety

{ Officier if packing material is contaminated.

5) Wipo external surface of final source container
and remove wipe to low background area. Check
wipe with G-M survey meter set on the most sensitive
scale. Noti.fy Radiation Safety Officer if con- -

tamination i.s detected.
l

6) Store matori.al'in appropriate area for use and
|

record in log book.
..

-

d

1

( . .
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k APPENDIX G

GENE R AL htJLES FOR THE SAFE USE OF R ADIO ACTIVE M AT E RI AL

1 he.o laboratory coats or, ot her protective 7. he.ir pe r:.on n el, monitoring devices ilthn
oloihing at all tinue, ni areas where radio- badge or T1.D) at all t unes wlule in areas
active mat ri ials are use.l . w here radioactive ir.:it e rials ar e used or

s t ol ed These devices should be worn at
1 Wear d is po:.alde gloves at all times while che,t or waist level.

h..uolling radviactive inaterials.
B. Wear TLD finger hadge:, during elution of

3. Monitor hands and clothing for contamina- generator and p repa ra t ion , assay, and
tion at'ter each procedure or before leaving injection of radiopharmaceuticals.
the area.

9. Dispose of radioactive waste only in
" "

1. Use syringe shields for preparation of
patient doses and administration to patients 10. Never pipette by inouth.
except in circumstances such as pediatric
cases when their use would compromise the 11. Survey genera tor , kit p repa ra tion . and
patient's well-being. injection areas for cont;unination af ter tach

procedure er at the end of the day.
Decontaminate if necessary .

b Do not eat, d rin k , smoke, or apply
cosmetics in any area where radioactive 12. Confine radioactive solu tions in covered
matenal is stored or used. containers plainly ide n tified and labeled

with name of coinpou n d , radion uc hd e .
date, activit y , and radiation level . if

fi . Assay each patient dose in the dose cali- applicable.
b ra to r prior to administration. Do not uue

C any doses that differ from the prescribed 13. Always transport radwartive material in

dose by more than 10L shielding container u

,

.

10.8-35
s'v o 9 juor)" * * * ** **
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APPENDlX H .j

<(."

EMERGENCY PROCEDURES
,

Minor Spills 3. SHIELD.THE SOURCE: If possible, the spill should
be shielded, but only if it can be done without further

1. NOTIFY: Notify persons m the area that a spill has contamination or without significantly increasing -
occurred, your radiation exposure.

-)

2. PREVENT THE SPREAD: Cover the spill with absorb- 4 CLOSE THE ROOM: Leave the room and ' lock the j
] ent paper. door (s) to prevent entry, i

|- 3. CLEAN UP: Use dispsable gloves and remote handling 5. ' CALL FOR HELP.: Notify the Radiation Safety Offi-
tongs. Carefully fold the absorbent paper and pad. In- cer immediately. 1

sert into a plastic bag and dispose ofin the radioactive
waste container. Also insert into the plastic bag all other - 6. PERSONNEL DECONTAMINATION: Contaminated -
contaminated materials such ' as disposable gloves. clothing should be removed and stored for further evalu-

ation by the Radiation Safety Officer. If the spillison .
4 E' '.VEY: With a low range, thin window G M survey the skin, flush thoroughly and then wash with mild

meter, check the area around the spill, hands, and soap and lukewarm water.
clothing for contamination.

RADI ATION SAFETY OFFICER: L. Scherock,M.I
5. REPORT: Report incident to the Radiation Safety OFFICE PHONE: ( 917 I?7 %7941

Officer. HOME PHONE; (517)772-9554

Major Spills ALTERNATE NAMES AND TELEPHONE NUMBERS
DESIGNATED BY R ADI ATION SAFETY OFFICER: l

, I. CLEAR THE AREA: Notify all persons not involved
h,(

Tony Mason
in the spill to vacate the room. (3};3)662-3197 ~

(616)451-4635-
2, PREVENT THE SPRE AD: Cover the spill with absorb-

ent pads, but do not attempt to clean it up. Confine
,

the movement of all personnel potentially contamj. g ,T spgr h'$en"tr$'a f yd$ur (gcil y shou d supp edl ti n
nnated to prevent the spread. with the application.

:|

| !

j j

!

)

M
,

!

10.837
I
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,

AREA SURVEY PROCEDURES
-

i

1. All clution, preparation, and injection areas will be 5. A permanent record will be kept of all survey results,

surveyed daily with an appropriately low range survey including negative results. The record will include;

meter and decontaminated if necessary.*
Location, date, and identification of equipmenta.

| 2. Laboratory areas where only small quantitles of radio- used, including the serial number and pertinentj

|
active material are used (less than 200 pCi) will be counting efficiencies.

surveyed monthly.
b. Name of person conducting the survey.

3. Waste storage areas and all other laboratory areas will
Drawing of area surveyed, identifying relevantc.be surveyed weekly,
features suc',1 as active storage areas, active waste

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

d. Measured exposure rates, keyed to location on the

a. A measurement of radiation levels with a survey drawing (point out rates that require corrective

meter sufficiently sensitive to detect 0.1 rnR/hr, action).
i'

Detected contamination levels, keyed to loca- '

h. A series of wipe tests to measure contamination e.

levels. The method for performing wipe tests will tions on drawing.

be sufficiently sensitive to detect 200 dpm per
100 cm for the contaminant involved. Wipes of f. Corrective action taken in the case of contamina-2

elution and preparation areas or other "high tion or excessive exposure rates, reduced con-
#

background" areas will be removed to a low back- tamination levels or exposure rates after correc-
tive action, and any appropriate comments.ground area for menurement.

date, et e dentIca i n$f the per$7pe'ero'r"nU 0t$eryey', anj'e 6. Area will be cleaned if the contaminationlevel exceeds
' i ' " " "

'(!
2

survey results win he recorded. 200 dpm/100 cm ,

MODIFIC ATION: Items 4.b. and 6. should be modified to read
that, "Any areas indicating removable contamination
uponwipetesting,wi1}becleaned."(eliminating
the 200 dpm per 100 cm statement)
Wipe tests will be checked with the G-M Eurvey Meter
on its most sensitive scale. A background reading will
be recorded with each wipe test result.

.

10.8-39
,
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'

WASTE DISPOSAL '

,

'
Note:

In view of the recent problems with shallow land burial sites used by commercial waste disposal
i

firms, NRC is encouraging its licensees to reduce the volume of wastes sent to these facihties,
important steps in volume reduction are to segregate radioactive from nonradioactive waste, to
hold short lived radioactive waste for decay in storage, and to release certain materials in the

,

sanitary sewer in accordance with Q20.303 of 10 CFR Part 20.

1. Liquid waste will be disposed of(check as appropriate) Disposed of by commercial weste disposal serv.
ice (see also item 4 below). 'iIn the sanitary sewer system in accordance withv

i. Q 20.303 of 10 CFR Part 20. Other (specify): i

,

?
.

! By commercial waste disposal service (see also .

i ltem 4 below).
* 3. Other solid waste will be (check as appropriate) .Other (specify):

x Held for decay * until radiation levels, as mea-
>

sured in a low background area with a low-level '

survey noter and with all shielding ternoved, have j2. Mo 99/Tc 99m generators willbe(check as appropriate) reached background levels. All radiation labels |

will be removed or obliterated, and the waster Returned to the manufacturer for disposal. will be disposed of in normal trash. .I
OR

Held for decay * until radiation levels, as mea- Disposed of by commercial waste disposal serv-
Y

( sured in b low background area with a low-level
ice (see also item 4 below).

survey meter and with allshielding rernoved.have
reached background levels. All radiation labels - _ Other (specify):
will be removed or obliterated, and the generatoa
will be disposed of as normal trash.** (

- - -

1

4 The commercial waste disposal service uwd will be,

Be sure that wute storage areas were described in item la and
that they are surveyed periodically (ltem 17).

es
These generators may contain long lived radioisotopic conismi. (Name) s

pants. Thererore, the sentrator columns will t>e segresased to that (City, State) '

they may be reonitored separately to ensure decay to background i

levels prior to disposal. i

NRC/ Agreement State License No. _

;

i

|

1

.tl .

i

.f- ~10.8-41
l'
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')( APPENDIX K

,

RADIATION SAFETY PROCEDURES FOR. 1
THERAPEUTIC USE OF RADIOPHARMACEUTICALS* 1

.

:1
4

1. All putients treated with | 131 or Au-198 will be placed 8. Nondisposable items used for these patients will be held |

in a private room that has a toilet. The large surfaces ' in plastic bagsin the patient's room and will be checked
in the room and toilet areas that are more likely to be for contamination by.the Radiation Safety Officer or j
contaminated will be covered with absorbent pads or. his designee. Items may be returned for normal use. ]
protective mate. !al us appropriate to the amounts of held for decay, or decontaminated, as appropriate. I
contamination to be expected. Attention should be

.. -]
given to objects hkely to be touched by the patient, 9. If urine and vomitus from I-131 therapy patients are ]
c.g., telephones, doorknobs, and other items that teould - collected, they will be stored for decay in the radioac- i

be difficult to decontaminate. Plastic bags or wrappings tive waste storage area. Such stored wastes will be re-
that are waterproof and easily disposable should be tained until they have reached background levels, as !

used on the smaller items. measured with s low-levelsurvey meter They will then -
be released to the sanitary sewer system. 1

2. The putient's room will be properly posted or attended '

in accordance with Q Q 20,203 or 20.204 of 10 CFR 10. Before a therapy patient's room is reassigned to another
Part 20. patient, the room will be surveyed for contamination

''
i

and decontaminated if necessary, and all radioactive
3. Surveys of the patient's room and surrounding areas waste and waste containers will be removed. 6

will be conducted as soon as practicable after adminis-
tration of the treatment dose. Exposure rates will be 11. Nursing instructions
measured at the patient's bedside and 3 feet (or 1 m)
frorn Ihe patient after administration and at the entrance a. Nurses should spend only that amount of time
to the room. The Radiation Safety Officer or his desig- near the patient required for ordinary nursing )) nee will then determine howlong a person may remain care. Special restrictions may be noted on the pre-

'

at these positions and will post these times on the caution sheet on the patient's chart. Nurses should
patient's chart and on his door. The results of daily read these restrictions before administering to i

surveys will be used to recalculate permitted times. the patients. Call the Nuclear Medicine Depart- >

which will be posted on the patient's chart and on his ment or the Radiation Safety Officer with any
door, questions about the care of these patients.

Nursing personnel who attend the patient will '
4 The form. Nursing Instructions for Patients Treated wear personnel monitoring devices as advised by

with Phosphorus-32, Gold 198, or lodine-131 (or a the Radiation Safety Office.
similar form containing all the requested information),
will be completed immediately after administration of h. Visitors will be limited to those 18 years of age or
the treatment dose. A copy will be posted on the over unless other instructions are noted on the
patient's chart, precaution sheet on the patient's chart.

5. Radiation levels in unrestricted areas will be maintained c. Patients must remain in bed while visitors are in
less than Ihe limits specificd in paragraph 20.10$(b) of the room and visitors should remain at least 3 feet ;
10 CFR Part 20. (or 1 m) from the patient.

'!
6. Alllinens will be surveyed for contamination tufore being d. Patients containing radioactive materials are to be

i
removed from the patient'sroom and.if necessary, will confined to their rooms except for special medi- '

be held for decay. cal or nursing purposes approved by the Nuclear
Medicine Department.

7 Disposable plates, cups, eating utensils, tissue, surgical
dressings, and other sirnitar waste items will be placed c. No nurse. visitor, or attendant who is pregnant |
in a specially designated container. The material will be should be permitted in the room of a patient who
rollected daily by the Radiation Safety Officer or his has received a therapeutic amount of radioactaity
designer, checked for contamination, and disposed of until the patient no longer presents a radiation
as normal or radioactive waste, as appropriate. hazard. Female visitors should be asked whether j

they are pregnant,
1m

. .
*
ne wee en suhmit a compleie responic so leem seh in and, tion in f. Attending personnel should wear rubber or dis-

referenons pimeauers in Append'a K. posable plastic gloves when handling urinals,-

10.8-43
,

j
1
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bedpans, emesis basins, or other containers having (3) Disposable plates, cups, and eating utensils
_

* any materialobtained from the body of the patient, will be used by patients who are treated*

Wash gloves before removing and then wash wit h ,1 131.

C
hands, The gloves should be left in the patient's g,
room in the designated waste container These (4) Vomiting within 24 hours af ter oral admin- \
gloves need not be sterile or surgical in type. Istration, urin ary incontinence. or e xcessive

'

sweating within the first 48 hours may result
g. Disposable items should be used in the care of in contamination of linen and floor. In any

these patients, whenever possible. These items situation where the patient's room may be
should be placed in the designated waste contain. contaminated or if radioactive urine and/or -
er. Contact the Radiation Safety Officer or his fcces is spilled during collection, call the
designee for proper disposal of the contents of Radiation Safety Officer or his designee,
the designated waste container. Ext. . Meanwhile, handle all con-

taminated matenal with disposabic gloves
h. All clothes and bed linens used by the patient and avoid spreading contamination. I

should be placed in the laundry bag provided and
should be left in the patient's room to be checked (51 Xcep all contaminated wastes and vomitus
by the Radiation Safety Officer or his designee. in plastic bags in the patient's room for

disposal by the Radiation Safety Officeror
i. All nondisposable items should be placed in a h:s designec. Feces need not be routinely

plastic bag and should be left in the patient's saved unless ordered on the chart. The same
room to be checked by the Radiation Safety toilet should be used by the patient at all
Officer or his designee. tirnes and it should be well flushed (3 times).

The Radiation Safety Officer will establish '
j. Surgical dressings should be changed only as procedures for disposal of wastes (see

directed by the physician. Au 198 leaking from a item 12 below).
puncture wound may stain the dressings dark red
or purple. Such dressings should not be discarded I. If a nurse, attendant, or anyone else knows or
but should be collected in plastic bags and turned suspects that his or her skin or clothing. includinp
over to the Radiation Safety Officer or his desig- shoes, is contaminated. notify the Radiation
nee. Handle these dressings only with tongs or Safety Officer or his designee immediately. This

( tweezers. Wear disposable gloves. person r,hould remain in an area adjacent to the fpatient's room and should not walk about the %
k. For I 131 patients: hospital. If the hands become contaminated, wash

them immediately.with soap and water.
(1) 'lo the degree possible with cooperative

patients, urine will be collected in special m. If a therapy patient should need emergency sur-
containers provided by the Radiation Safety gery or should die, notify the Radiation Safety
Officer or his designee. The patient should Officer or the Nuclear Medicine Department {
be encouraged to collect his own urine in immediately. i

the container. If the patientis bedridden, a
separate urinal or bed pan should be pro- n. When the patient is discharged, call the Radiation
vided. The urinal or bed pan should be Safety Officer or his designec or the Nuclear Medi-
flushed several times with hot soapy water cine De[urtment and request that the room be sur.
af ter use. veyed for contamination before remaking the room.

)

(2) If the nurse helps to collect the excreta, 12. Waste Disposal
disposable ginves should be worn. After-
ward, hands should be washed with the When contaminated wastes are transported to the Waste
gloves on and again after the gloves are re- Storage / Disposal area, precautions will be taken to
moved. The gloves should be placed in the minimize external irradiation of personnel. Stored
designated waste containct for disposalby wastes will be shichied to maintain exposure to per- .j
the Radiation Lfety Officer or his designee. sonnelin restricted and unrestricted areas ALAR A.

!

l0.8-44

_ _ - - _ _ _ _



.

i / 't /~N ITEM 19
-

V V
e I

Date
*

.

NURSING INSTRUCTIONS FOR PATIENTS TREATED YhTH
f PHOSPHORUS-32, GOLD 198, OR IODifJE 131

I
.

Patient's Name:
.

Room No.: _ . Physician's Name :

Radioisotope Administered:

Date and Time of Administration:

Dose Received: Method of Adtninistration:

Exposure Rates in mR/hr I

Date 3 feet from bed 10 feet from bed
,.

!

'

i

(Comply with all checked items)
!

1. Visiting time permitted: 1

2. Visitors must remain from patient,

j 3. Patient may not leave room.

.4. %sitors under 18 are not permitted.

5. Pregnant visitors are not permitted. |
]

6. Film or TLD badges must be worn.

7 Pocket chambers will be worn for supplementary personnel monitoring of individual tasks.

8. Tag the following objects and fill out the tag:

door chart

bed wrist

9 Disposable gloves must be worn while ettending patient.

'
10. Patient must use disposable utensds.

l 1. Allitems must remain in room until approved for removal by the Radiation Safety Officer or his designee.

12. Smoking is not permitted.

13. Room is not to be released to Admitting Office until approved by the Radiation Safety Officer or his designee.

14 Other instructions.

1in case of an emergency contact:

RSO

Name On duty /Off duty Telephone Number > I
*

1

10.845
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h APPENDIX L

#
R ADI ATION S AFETY PROCEDURES FOR

THER APEUTIC USE OF SEALED SOURCES *

!

All atients treated with brachytherapy sources will be be contacted to answer any questions about the!. f
placed in a private room that has a toilet. care of these patients in regard to radiation safety ,

precautions.
|

2. The patient's room will be properly posted or attended in 3

accordance with Q Q20.203 or 20.204 of 10 CFR Part 20. b. Nurses should spend only the minimum time I

necessary near a patient for routine nursing care.
;

3. Surveys of the patient's room and surrounding areas Obtain and wear a film or TLD badge or a pocket I

will be conducted as soon as practicable after sources chamber as instructed by the Radiation Safety |

are implanted. Exposure rate measurements will be Officer. |

l'taken at 3 feet (or I m) from the patient with sources
implanted, at the patient's bedside, at 3 feet (or I m) c. When a nurse is assigned to a therapy patient, a |

from the bed, and at the entrance to the room. The film or TLD badge should be obtained immedi- |
Radiation Safety Officer or his designee will then deter- ately from the Radiation Safety Officer or his
mine how long a perwn may remam at these positions designee. The badge shall be worn only by the
and will post these times and the exposure rate at 3 feet nurse to whom it is issued and shall not be ex. j

(or I m) from the patient on the patient's chart. changed among nurses. |
}

4. Immediately after sources are implanted, the form d. Pregnant nurses should not be assigned to the i

" Nursing Instructions for Patients Treated with Brachy- personal care of these patients.
therapy Sources" will be completed and attached to i

the patient's chart, e. Never touch needles, capsules, or containers hold- !
ing brachytherapy sources. If a source becomes !

Y 5. Radiation levels in unrestricted areas will be maintained dislodged, use long forceps and put it in the .

f less than the limits specified in paragraphs 20.105(b)(1) corner of the room or in the shielded container )
and (b)(2)of 10 CFR Part 20. provided; contact Radiation Therapy, the Radia- |

tion Safety Officer, or the Nuclear Medicine i

6. Nurses caring for brachytherapy patien ts will be assigned Department at once. !
film or TLD badges. TLD finger badges will also be i
assigned to nurses who must prov!de cxtended personal f. Ged hath given by the nurse should be omitted |
care to the patient. Pocket dosimeters may be assigned while the sources are in place. i

in addition to a film or TLD badge,
g. Perineal care is not given during gynecologic ,

7. At the conclusion of treatment, a survey will be per- treatment; the perineal md may be changed when !
formed in accurdance with paragraph 35.14(b)(5)(vii) necessary unless orders to the contrary have been
of 10 CFR Part 35 to ensure that all sources other than written,
permanent implants have been removed from the patient
and that no sources remain in the patient's room or in h. Surgical dressings and bandages used to cover the I
any other area occupied by the patient. At the same area of needle insertion may be changed only by I
time, all radiation signs will be removed and all film the attending physician or radiologist and MAY
and TLD badges assigned to nurseswill be collected. If NOT BE DISCARDED untildirected by the radi-

,

the patient is to be discharged, the final survey will ologist. Dressings should be kept in a basin until j
also include a notation on the patient's chart that the checked by the Radiation Safety Officer or his '

activity remaining in the patient meets conditions for designee. !

release from the hospital. j

Special orders will be written for oral hygiene for
'

8. Instructions to Nurses patients with oralimplants.

a. Special restrictions may tv noted on the precau- i. No special precautions are needed for sputum,
tion sheet on the patient's chart. Nurses should urine, vomitus, stools, dishes, instruments, or
read these instructions before administering to utensils unless specifically ordered, but these
the patient. The Radiation Safety Officer should items should be saved for a check v>ith a radia-

ue sure in subm.: compicie eesponses so liem 204 thrauch 20rin tion survey meter to ensure that no cources have* '

edamon to rereecncing pr.,cedures m Arreadia t.. been inadvertently displaced into them.

10.8-47
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ITEM 20
,

' ' j. All bed linens must be checked with a radiation o. ' fimergency Procedures
.

* survey meter before' being removed from the |
7

patient's room to ensure that no dislodged sources (I) - If an, implanted source becomes loose or j

are inadvertently removed. Separated from the patient, or

(2) If the patient dies or i

k. These patients must stay in bed unless orders to :

the contrary are written. In any event, patients (3) If the patient requires emergency surgery, l
will remain in their assigned rooms during the immediately call
treatment period.

Telephone No.(days)
1. Visitors will be limited to those 18 years of age or i

(nights)
over unless other instructions are noted on the
precaution sheet on the patient's chart.

p. At the conclusion of treatment,callthe Radiation
m. Visitors should sit at least 3 feet (or I m) from Safety Officer to(l) survey the patient and room,

the patient and should remain nolonger than the (2) count the radiation sources to be sure that all
time specified on the form posted on the patient's temporary implants have been removed prior to
door and on his chart. discharging the patient, and (3) record a summary

of the final survey results on the patient's chart. )
n. No nurse, visitor, or attendant who is pregnant If any permanent implants are to rcmain in the I

should be permittedin the room of a rutientwhile patient, the Radiation Safety Officer will brief
brachytherapy sources are implanted in the pa- the patient on precautions for minimiting radia-
tient. Female visitors should be asked whether tion exposure to others after discharge from the- 1

they are pregnant, hospital.

I
i

.

i,

o

.

i

|

i

:
10.44R
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NURSING INSTRUCTIONS FOR PATIENTS TREATED
, WITH BRACHYTHERAPY SOURCES I
|

Patient's Name: 1

1

1Room Number: Physician's Name:
i

hotope and Activity:

1
Date and Time of Administration :

- !
i

Date and Time Sources Are To Be Removed : Isotope: I
|

I
i

Exposure Rates in mR/hr j|
(

Bedside 3 feet from bed to feet from bed

1

)

|M'omply with all checked items.) '

l. Wear film or TLD badge. |
_

2. Wear pocket chambers for supplementary personnel monitoring of individual tasks.

3. Wear rubber gloves.

4 Tag the following objects and fill out the tag:

door chart

, bed wrist

5. Place laundry in linen bag and save.

6. Housekeeping may not enter the room. I_ '

7 Visiting time permitted:

8. Visitors must remain from patient.

_ _ _

9. Patient may not leave the room.

_ 10. Patient may not have visitors.

f l. Patient may u. t have pregnant visitors.

__ 12. Patient may not have visitors under 18 years of age.

13. Patient must have a private room,

__ 14 A disminal survey rnust be performed before the patient is discharged.

10.8-49
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ITEM 20. *. .

*; , * 15. All items must remain in the room pntil approved for disposal by the Radiation Safety Officer or his 1~ _

designee.
|,

- 16; Contact the Radiation Safety Office when temporary sources (nonpermanent implants) are removed to
perform a survey to be sure all sources are removed from the patient, to do a physical source count. and to
be sure no sources remain in the room.-

.. .

!,,, , , 17. Contact the Radiation Safety Office when the patient is dischstged to survey the room prior toits' assign-
i

ment to another patient, i

I 8. Other instructions.

I
;

-R50
,

-

:1
Name On-duty /Off-duty Telephone Numbers 1

-|

|

s

( ()
i
i

i

!

!

!

,
,

|
|

I

t

]

-
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The Cs-137 therapy implant sources will be stored in the room sketched J

below. The sources will be kept in a leaded pig in this locked and
posted room. Exposure rates to areas adjacent to the room will meet
requirements for unrestricted areas. Long forceps or handling tongs
will be used during transrer. Personnel monitoring for individuals I

that handle sealed acorces shall be the same as that listed in Item 24. j

Sources will be transported by a carrier and cart for personnel safety. l

e

jj. ., ,
. . _ . _ . . . . . - ._ _,

,

,

!

Copy Room Office Area -|
.

,

|

-. ..n... . . . . _ _

l ?

l

Locked Office of,

Corridor Storage j Maintenance

Room i Pirector i
; i

1

|

| ' y.''
r

(Proposed i

Cesium
Storage)

i

|<

'
! j'

> i
I 5

\
'

:
i
4

,- |

/ '

There is nothing abovo | ._...__ _ _ . . . - . . _ _ . _ _ _ . _ . _ _ . _ .

1

!
;

or below'the stornge
'

,.

'

| room. (single story) |
'

.

'

1

,%i
, f, I..': V 'l

:

Mechanical Room _4

i
j

i

. _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ . . _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ . - _ . _ _ _ . - - . _ .)



Ih1ATION IN SUPPORT OF XE-133 UO.-
I. tem 21* .

*
.

1) Quantities to be used
a. Patient info u tion

(1) 10 studies per week
.(2) 10 millicuries average activity per study

b. 200 mci possession limit

2) Use and Storage Areas

a. Xenon-133 will be stored in the storage area of the Imaging Lab and used
(administered, imaged, trapped, and exhausted) in the Imaging Area
(see Item 11),

b. Ventilation: The ventilation system in the Imaging Area is described in
Item 11. A minimum 10% negative pressure differential will be maintained
to insure airflow from hallways to the exhaust port located on the hospital
roof. This system will carry away a' major portion of any.Xe-133 contamination
to outside air. None of the ventilation air is recirculated. The exhaust
port to outside air is at least 40 feet from any other intake vent. No
changes in flow rates occur between heating and cooling seasons.

c. All areas where Xenon is used are under negative pressure. Semi-annual
airflow measurements will be taken either with a velometer owned by the
hospital or by outside consultants to assure that airflow (especially
exhaust) has remained stable.

3) Procedures for Routine Use
n. The Xe-133 unit dose ampules will be stored in their 1/8 inch thick lead

shipping tubes behind lead brick shiciding in the Imaging Area.
Individual " doses" will be assayed in the " dose" calibrator and admin-
istered using the NEN Calidose Gas Dispensing System. The ampule seal. ]will only be broken in the Imaging Area.

|b. Xc-133 will be administered to the patient and collected using the
Pulmonex Xenon System, Model 130-500 (includes both a delivery system and
built-in gas trap). For each patient atudy, the technologist will check
the tubing of the xenon delivery system for defects and familiarize
patients with the study. Nose clamps will be used tr reduce leakage of the 1

Xe-133 gas.

4) Emergency Procedures I

a. Notify persons in the room that a release has occurred. All persons should
vacate the room at once. Close the door to the room and prevent' entry.
Notify the radiation safety officer immediately. After 15 minutes * re-enter
the room. Survey with C-M survey meter to assure that exposure rates have
returned tu " normal" Icvels, i

*approximately 7 turnovers of room air

5) Air Concentrations of Xc-133 in Restricted Areas
510 mci / patient x 10 patients / week x 1x1C uCi/ mci = 1x10 uci/ week (A).a.

b. Assume a loss rate of 20% (f).
c. Airflow rate is area of interest = 700 CFM exhaust.

j
_ _ _ _ _ - - - _ _ _ - - - _ _ _ - _ _ - _ _ _ . _ _ _ _ _ _ _ - _ - - - - _ _ - _ - - _ _ - -



Information in support of Xe-133 use~

'O O" "8" 2
. Item 21 .!.

,

..,

-5d. V (required) = (A x f)/lx10 uci/m1'
3= lx10 uCi/ week x 0~.20 = 2.0x10 ml/ week

~5
| 1x10 uci/ml

2. m ek 6+ 1.7x10 ml/hr = 30 CFM.
Therefore, 700 CFM is adequate.

6) Methods of Xe-133 Disposal

Adsorption onto activated charcoal' traps will be the beginning of the -

disposal process. The Xe-133 will be disposed of by adsorption onto -

the Pulmonex Xenon. System - Gas Trap and then decayed to background.

Air concentration of Xe-133 in Unrestricted Aret
V(required)=(A'xfM3xl[uCi/ml

{5= 1x10 uCi/ week x 0.20 )
~73x10 uci/ml
10= 6.67x10 ml/ week

10 66.67x10 ml/ week t 1.7x10 m/hr - CFM = 233.4 CFM

ITherefore,.700 CFM is adequate.

(ii) Effluent from the trap exhaust will be tested monthly using.a five
liter sample collection bag that will be filled during washout phase
of ventilation testing. Counts.will be related to activity on the
uncollimated Gamma Camera. Given a 10 mci dose and assuming a 95%
trapping efficiency, with no residual Xe-133, a 500uci action level
for trap removal would seem reasonabic. However, experience dictates j
that effluent is significantly less than 500uci's.in a properly
operating system. Therefore, an action level of 100uci's will be {
set, 100uCi's being a small fraction of the assumed 20% leakage from )
all sources.

(iii) Saturated filters will be sealed (per manufacturers instructions) to
prevent leakage and stored in the " Decay-to-background" Radioactive

sWaste Storage Area.
i

!
i

!
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APPENDIX 0 -

MODEL PROGRAM FOR MAINTAINING OCCUPATIONAL RADIATION EXPOSURES
' AT MEDICAL INSTITUTIONS ALARA

Central Michienn Community Hnspien1

(Licensee's Name)

April 26, 1983

(Date)

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

n. We, the managernent 'of this (medical facility, s. Review of Proposed Users and Uses
hospital, etc.), are committed to the program
described in this paper for keeping exposures (1) The RSC will thoroughly review . the -
(Individual and collective) aslow as is reasonably qualifications of each applicant with .
achievable ( ALARA). In accord with this com. respect to the types and quantities of
mitment, we hereby describe an administrative materials and uses for which he has
organization for radiation stfety and will develop applied to ensure that the applicant will
the necessary written policy, procedures, and be able to take appropriate measures to
instructions to foster the ALAR A concept with- maintain exposure ALARA.
in our institution. The organization willinclude
a Radiation Safety Committee (RSC)' and a (2) When considering a new use of hyproduct
Radiation Safety Officer (RSO). material, the RSC will review the efforts

of the applicant to maintain exposure
h. We will perform a formal annual review of the ALARA. The user should have systematized

J' A..
_

( radiation safety program, including ALAR A procedures to ensure ALARA and shall
considerations. This shall include reviews of have incorporated the use , of special j
operating procedures and past exposure records, equipment such as syringe shields, rubber
inspections, etc., and consultations with the gloves, etc.,in his proposed use,
radiation protection staff oroutside consultants.

'(3) The RSC willensure that the userjustifies
Modification to operating and maintenance pro- his procedures and that dose will be ALARAc.
cedures and to equipment and facilities will he (individual and collectives
made where they will reduce exposures unless
the cost, in our judgment, is considered to be h. Delegation of Authority
unjustified. We will be able to demonstrate, if
necessary, that improvements have been sought, (The judicious delegation of RSC authority is
that modifications have tren considered,andthat essential to the enforcement of an ALARA
they have been implemented where reasonable, program.)
Where modifications have been recornmended ;

but not implemented, we will be prepared to (ll' .The RSC w 11 delegate authority to the
describe the reasons for not implementing them, RSO for enforcement of the. ALARA

concept.
d. In addition to maintaining doses to individuals

as far below the limits'us is reasonably achieva ble. (2) The RSC wdl support the RSO in 'those
the sum of the doses received by all exposed instances where it is necessary for the RSO
individuals will also be maintained at the lowest to assert his/her authority < Where the
practicable level, it would not be desirable, for RSO has been overruled, the Committee
example, to hold the highest doses toindividuals will record the haus for its action in the
to some fraction of the applicable limit if this minutes of the Committeci quarterly-
involved exposing additional people and signif- meeting.

j. icantly increasing the sum of radiation doses
i received by all involved individuals. j

]
) The RSO un private practice physician licenses will anume thePrivate practice phpician licenses do not (nclude an ItSC, responsihihties or the RSC under Section 2.

|
'

10.&57 *-
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c., Review of ALAR A Propam (2) The RSO willensure that authorized users,
workers, and ancillary personnel who may j

(I) The RSC will encourage all users to review be' exposed to radiation will be instructed 4I i
[ current procedures and develop new pro- in the ALAR A philosophy and informed Q' )'

cedures as appropriate to implement the that management, the RSC, and the RSO -j
A L A R A i.oncept. are committed to implementing the

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

of occupational radiation exposure with c. Cooperative Efforts for Development of ALAR A
qparticular attention to instances where Procedures t

investigational Levels in Table 0-1 below
are exceeded. The principal purpose of Radiation workers will be given opportunities
this review is to assess trends in occupa- to participate in formulation of the procedures
tional exposure as anindex of the ALARA that they will be required to follow.
program quality and to decide if action is
warranted when investigational Levels are (1) The RSO will be in close contact with all
exceeded (see Section 6).3 users and workers in order to develop

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

overall efforts for maintaining exposures
ALAR A on an annual basis. This review (2) The RSO will establish procedures for
willinclude the effortsof the RSO, autho- receiving and evaluating the suggestions of

,

nzed users, and workers as well as those individual workers for improving health |

of management. physics practices and will encourage the
use of those procedures. i

3. Radiation Safety Officer (RSO) I

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

(1) Annual review of the radiation safety pro. The RSO will investigate all known instances |( gram. The RSO will perform an annual re- of deviation from good ALAR A practices and, 4% view of the radiation safety program for if possible, will determine the causes. When the 4 ;

adherence to ALARA concepts. Reviews cause is known, the RSO will require changes
of specific procedures may be conducted in the program to maintain exposures ALAR A.
on a more frequent basis.

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

sures. The RSO will review at least quar- a. New Procedures involving Potential Radiation
terly the external radiation exposures of Exposures
authorized users and workers to determine
that their exposures are ALARA in accord- (1) The authorized user will consult with,and
anee with the provisions of Section 6 of receive the approval of, the RSO and/or
this program. RSC during the planning stage be7 ore using

radioactive materials for a new procedure.
(3) Quarterly review of records of radiation

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

the application of trial runs.
h. Educatinn Responsibilities fot AI.AR A Program

b. Responsibility of Authorized User to Persons
(li The RSO will schedule briefings and educa. Under His/fler Supervision

tional sessions to inform workers of
ALARA program efforts. (1) The authorized user will explain the

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

The NRC has emphastred that the investigational Levels in this
(' program are nnt new dose limits t>ut, as noted in ICRP Heport 26,i

| "H"""",".dati ni or the Internationni cornmission on Radiological (2) The authorized user wdl ensure that per-- Protec tion serve as check points above which the results are con-
Mdered sufficiently important in justiry further investigations. sons under his/her supervision who are

|

10.8 58



l'

1

g
. .

subject to occupational radiation expo- a. Quarterly expo *re of individuals to less than
* ' sure are trained and educated in good Investigational L.evel I.*

health physics practicesand in maintaining

.)C
exposures ALARA. Except when deemed appropriate by the RSO,

no further action will be taken in those cases ;

where an individual's exposure is less than ;
5. Persons who Receive Occupational Radiation Exposure Table 01 values for the Investigational Level I.

I
a. The worker will be instructed in the ALARA b. Personnel exposures equal to or greater than

concept and its relationship to working proce- Investigational Level I, but less than inveuiga- j

dures and work conditions. tional Level 11.
|1

b. The worker will know what recourses are avail- The RSO will review the exposure of each indi- j
able if he/she feels that ALARA is not being vidu al whose quarterly ex posu res equal or e xceed |
Promoted on the job. Investigational Levell and will report the results

of the reviews at the first RSC meeting following
,

6. Establishment of Investigational Levels In Order to the quarter when the exposure was recorded. If
Monitor Individual Occupational External Radiation the exposure does not equal or exceed Investiga- j

Exposures tional Level 11, no action related specifically to j
the exposure is required unless deemed appro-

{This institution (or private practice)hereby establishes priate by the Committee. The Committee will, ;
investigational Levels for occupational external radia- however, consider each such exposure in com- 1

tion exposure which, when exceeded, will initiate parison with those of others performing similar
review or investigation by the RSC and/or the RSO. tasks as an index of ALAP.A program quality
The investigational Levels that we have adopted arc and will record the review in the Committee
listed in Table 0-1 below. These levels apply to the minu tes.
exposure of individual workers. j

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

Table 0-1

The RSO willinvestigate in a timely manner the
In vestigational levels cause(s)of allpersonnelexposuresequalingor ex. q

/mrems per calendar quarter) cceding Investigational Level!! and,if warranted,
will take action. A report of the investigation, ac-

Levell Levell/ tions taken,if any,and a copy of the individual's [
Form NRC-5 or its equivalent will be presented jl. Whole body; head and 125 375 to the RSC at the first RSC meeting following

trunk ; active blood forming completion of the investigation. The details of
organs; lens of eyes;or these reports will be remrded in the RSC minutes.

{

3

gonads Committee minutes will be sent to the manage- (
ment of this institution for review. The minutes, j

,

2. If ands and forearms; feet 1875 5625 containing details of the investigation, will be
Iand ankles made available to NRC inspectors for review at !

the time of the next inspection.
3. Skin of whole body * 750 2250

d. Reestablishment of an individual occupational i
worker's investigational Leveill to a levelabove

Not normally applicable to nuclear medicine operations except *

those using significant quantities or beta <mattmg isotopes.

In cases where a worker's or a group of workers'
exposures need to exceed Investigational Level fl.
a new, higher investigational LevelIl may be

The Radiation Safety Officer will review and record established on the basis that it is consistent with
Form NRC 5, " Current Occupational External good ALARA practices for that individual oron

Radiation Exposures," or an equivalent form (e.g., group. Justification for a new Investigational
dosimeter processor's report), results of personnel Level 11 will be documenteJ.
monitoring not less than once in any calendar quarter
as required by @ 20.401 of 10 CF R Part 20. The follow- The RSC will review the justification for. and will

i ing actions will be taken at the Investigational Levels approve, a!! revisions of Investigational Level 11.
as stated in Table 0-1 In such cases when the exposure equals orexceeds

e
i
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' '-Jthe newly established investigational Level 11,,,,

those actions listed in paraFraph 6.c above will Signature
be followed, e -

Leonard Schernck. M.D. -

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

Director of RadiologyI hereby certify that this institution (or private prac-
tice) has implemented the ALARA Program set forth Title
above.

Institution (or Private Practice) Name and Address:
CMCil

1221 South Drive4 The person who is authorised to make commitments for the
administration of the institution (e s-. hospital administrator) or. Moun i>1easant* M1 46656
a the case of a pr6vate practice, the lesensed physiclan.
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