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EXHIBIT A

FORM NRC.313M U.S. NUCLE AR REGULATORY COMMISSION
** Approved:

APPLICATION FOR MATERIALS LICENSE - MEDICAL GAO R0557
lo crR 3s

INSTRUCTIONS - Campete trans t enounk N if *is e as i"itos!entication or an avpricareos for rene~d of a !*conar. Un mocekm" tar sheets
maae nausev. Iten N must be corportar on an awricatens ont sivar. Reten one copy. susmor onomer and one copy or antar
aeo ication to : Dincer. office of Nuekar Merman safety amt Safepvarh, US Nucke Repuntory Commossoon. Wahongton, O C.r
20$$$. l%cn approvat of mis spatication, me anvlicarrt unia recei.e a Maternals Litense. An NRC Materian License is issued irr accord-
ance enth the generalrequeirements contamedas Turk 10. Code of Fehral Reputations. Part 30. auf the licenser as nobrect so Titk to,
Code of Fahrer Renuktions. Pats 19. N ant 36 and *e licene. fee prowesson of Totte 10. Code of Fehrst Regulatoons. Part 110 The
hcense he category shouht se storat hr item N auf the approprian fee enclosed.

1.e. NAME AND MAILING ADDRESS OF APPLICANT (instruoon, 1.lk STREET ADDRESS (ES) AT WHICH R ADIOACTIVE MATEHIAL
firm, clinic, physician, etc) INC LUDE ZIP CODE WILL BE USE D (11dif4 mat from 1.41 INCLUDE ZIP CODE

Parkview Hospital, Osteopathic
1920 Parkwood Avenut. Same as 1.a.
Toledo, Ohio 43624

ARE A CODE 419 ) 2 4 2-8 4 71TELErNONE NO.:

2. PERSON TO CONTACT REGARDING THIS APPLICATION 3. THISIS AN APPLICATION FOR: (Check appropriate /nmf
a O NEW LICENSE

James A. Tomlinson, M.S. It O AMENDMENT TO LICENSE NO.
* 8 RENEW AL OP LICENSE NO. D 13 N 3-M

TE LEPHONE NO.: ARE A CODE t 313612-319 7
4. INDIVIDUAL USERS (Nane endFeidia/s who willuse or directly !L R ADI ATION SAFETY OFFICER (RSO) (Narrw ofperson drsipated

arpervise use of radions tier manrial. Correkn Supplements A and B as ratontion safety offocer. If other man uncivkhmt unw, conskte resu-
for each indreidual.) one of training and examence as in swpkment A)

Gilbert Sullivan Bucholz, D.O.
Gilbert Sullivan Bucholz, D.O.James Bradley Beard, D.O.

6.at RADIOACTIVE MATERIAL FOR MEDICAL USE
MAXIMUM MARK MAXIMUM

ITEMS POSSESSION ITEMS POSSESSIONADDITIONAL ITEMS: DE SIRED Lgggy3RADIOACTIVE MATERIAL DESIRED LIMITS
LISTED IN: "X' fin eruMocuries) ~X" (In millicuriesl

LODINE.131 AS lODIDE FOR TREATMENT
10 CFR 31.11 FOR IN VITRO STUDIES

X 3.O OF HYPE RTHYROIDISM

10 CFR 35.100. SCHEDULE A, GROUP 1 g AS NEEDED PHOSPHORUS 42 AS SOLUBLE PHOSPHATE
FOR TREATMENT OF POLYCYTHEMIA
VERA. LEUKEMIA AND BONE METASTASES

10 CFR 35.100. SCHEDULE A. GROUP 11 AS NCCOCOy Plf0SPHORUS 32 AS COLLOIDAL CHROMIC
PHOSPHATE FOR INTRACAVITARY TREAT-
MENT F MALI N ANT E FFUSlONS.10 CFR 35.100. SCHE DULE A. GROUP 11I X 2,000
GOLD.19B AS COI.LOID F084 INTRA.
CAVITARY TREATMENT OF MALIGNANT

10 CFR 36.100 SCHEDULE A, GROUP IV AS t'EEDE D E F FUSIONS.
_

IODINE.131 AS tODIDE FOR TREATMENT
10 CFR 3.100. SCHEDULE A, GROUP V AS NE?DE D OF THYROID CARCINOMA X 200

_

XENON 133 AS GAS OR GASIN SALINE FOR
10 CFR 3.100. SCHEDULE A. GROUP V3 BLOOD FLOW STUDIES AND PULMONARY X 200

FUNCTION STUDIES.

6.b. RADIOACTIVE MATERIAL FOR USES NOT LISTED IN ITEM S.a. fsa/arsourcoup so 3mClusedfor
eelobretion and reference standartrs are authorized underSecton 35.14(d),10 CFR Part 35, and NEED NO T BE LISTEOJ

CHEMICA L MAXIMUM NUMSE R -
ELEMENT AND MASS NUMSER

PHY C L ORM OF H /
_

, -i i IV

| App! cant /.I Il . .[. j. .

c

M e?!!! esos>7 U.SGi .b |1...
~

34-1327y~01
wu |

?PDR

9 . (..g.nais check Rec'd i /n 4 ...
_

.T., nom u, .gg.......FORM NRC-313M

. _
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INFORMATION REQUIRED FOR ITEMS 7 THROUGH 23

For items 7 through 23, deck the appropriate box (es) and submit e detailed desalption of all the requested information. Begin
sech item on a separate meet. Identify the item number and the date of the application in the lower right corner of each page. If
you indicate that en appendix to the medical licensing guide will be followed, do not sunmit the pages. but specify the revhion
number and dote of the referenced guide: Regulatory Guide 10.8 . Rev. Date:

.

15. GENERAL RULES FOR THE SAFE USE OF7. MEDICAL ISOTOPES COMMITTEE RADIOACTIVE MATERIAL (Check Onel
^ " '

X Names and Specielties Attached; and X

Duties as in Appendix B;or Equivalent Rules Attached
X

(Check One)

Equivalent Duties Attached 18. EMERGENCY PROCEDURES (Check Onel

8. TRAINING AND EXPERIENCE X Appendix H Procedures Followed;or

Skippl8MWHF A S S 14tstfMd 4us eselsindleMoul elses;
Equivalent Procedures Attaded

X and n. rovi nn e l u. e n hm i m_ _ _ a_

Supplement A Attached for RSO. 17. AREA SURVEY PROCEDURES (Check Onel

9. INSTRUMENTATION (Check Onel Appendix I Procedures Followed;or

Appendix C Form Attached;or Equivalent Procedures Attached
X

List by Name and Model Number 18. WASTE DISPOSAL (Check Onel

10. Call 8 RATION OF INSTRUMENTS Appendix J Form Attached;ory
i Appendix D Procedures Followed for Survey EWh WMm MMX Instruments: or

fg ,c, gn,j

Equivalent Procedures Atte&ed;end 19' THERAPEUTIC USE OF RADIOPHARMACEUTICALS(Check One)
Appendix D Procedures Followed for Dose

Appendix K Procedures Followed;orX CaHhrstor or X
(Check One)

Equivalent Procedures Attached Equivalent Procedures Attached

11. FACILITIES AND EQUfPMENT 20. THERAPEUTIC USE OF SEALED SOURCES

Desalption and Diagram Atteded Detailed information Attached;and
X

12. PERSONNEL TRAINING PROGRAM Appendix L Procedures Followed;or
(Check One)*

X Description of Training Attached Equivalent Procedures Attached

93* l'ROCEDURES FOR ORDERING AND RECEIVING PROCEDURES AND PRECAUTIONS FOR USE OF
RADIOACTIVE MATERIAL 21. RADIOACTIVE GASES te.g., Xenon - 133)

Detailed Information Attachedy De'elled Information Attached y

PROCEDURES FOR SAFELY OPENING PACKAGES
22* RADIOACTIVE MATERIAL IN ANIMALS14. CONTAINING RADIOACTIVE MATERIALS

(Check Onel Detailed Information Attached

PROCEDURES AND PRECAUTIONS FOR USE OFAppendix F Procedures Followed;o'
23* RADIOACTIVE MATERIAL SPECIFIED IN ITEM 8.bX

Equivalent Procedures Attached Detelled Information Attaeed

FORM PeRC-313M
IS-7e) Page 2
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24. PERSONNELMONITORING DEVICES

SUPPLIE Rg _ j EXCHANGE FREQUENCY

" ' "
X ICN Monthly

a.WHoLE
TLOBODY

OTHE R ISpecofy)

FILM

b. FINGER TLO
y ICN Monthly

OTHE R (Specs!yl
_

FILM

c. WRIST TLO

OTHER (Specify)

d. OTHER (Specifyl

Bioassays will be performed in accordance with

Regulatory Guide 8.20 when applicable.

25. FOR PRIVATE PRACTICE APPLICANTS ONLY
a. HOSPITAL AGREEING TO ACCEPT PATIENTS CONT AINING RADIOACTIVE MATE RI AL

N AME OF HOSPIT AL tt ATTACH A COPY OF THE AGREEMENT LETTER
N/A StGNED BY THE HOSPITAL ADMINISTRATOR.

^
c. WHEN REOUESTING THERAPY PROCEDURES.

ATTACH A COPY OF RADIATION SAFETY PRECAU-
Cl T Y STATE ZIP CODE itONS TO BE TAKEN AND LIST AVAILABLE

RADIATION DETECTION INSTRUMENTS.

26. CERTIFICATE
IThis item must be completed by applican t)

The applicant and any officiel executing this certificate on behalf of the applicant named in item 1a certify that this application is prepared in
conformity with Title 10, Code of Federal Regulations, Parts 30 and 35, and that att information contained herein, including any supplements
attached hereto.is true ord correct to the best of our knowledge and belief,

tt APPLICANT OR CERTIFYING OFFICIAL (S ofum)

a. LICENSE FEE REOUIRED ,e@k
tsee Seenm ora 3r. ro cen tro) ,,, nan, g 7,,, ,gp v -

n nho r t- Luchsi t
sti ttCENSE FEE CATEGOnY: '"T'''' W

7C Administrator w M1
(2) LICENSE FEE ENCLOSED: $ _cign _00

FORM NRC.313M (8 78)
Page 3
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PRIVACY ACT STATEMENT

l'uuuant to 5 U.S.C. 552 ale)(3), enacted into law by section 3 of the Privacy Act of 1974 (Public Law 93-579), the following
statement is furnished to individuals who supply information to the Nuclear Regulatory Commissbn on Form NRC 313M.
This information is maintained in a system of records designated as NRC 3 and described at 40 Federal Register 45334
(October 1,1975).

1. AUTHORITY Sections 81 and 161(b) of the Atomic Energy Act of 1954, as amended (42 U.S.C. 2111 and 2201(b)).

2. PRINCIPAL PURPOSE (S) The information is evaluated by the NRC staff pursuant to the criteria set forth in 10 CFR
Parts 30-36 to determine whether the application meets the requirements of the Atomic Energy Act of 1954,as amended,
and the Commission's regulations, for the issuance of a radioactive material license or amendment thereof.

3. ROUTINE USES The information may be used: (a) to provide records to State health departments for their information
and use; and (b) to provide information to Federal, State, and local health officials and other persons in the event of inci-
dent or exposure, for their information, investigation, and protection of the public health and safety. The information
may also be disclosed to appropriate Federal, State, and local agencies in the event that the information indicates a
violation or potential violation of law and in the course of an adininistrative or judicial proceeding. In addition, this in-
formation may be transferred to an appropriate Federal, State, or local agency to the extent relevant and necessary for
a NRC decision or to an appropriate Federal agency to the extent relevant and necessary for that agency's decision about
you. A copy of the license issued will routinely be placed in the NRC's Public Document Room,1717 H Street, N.W.,
Washington, D.C.

4. WHETHER DISCLOSURE IS MANDATORY OR VOLUNTARY AND EFFECTONINDIVIDUAL OF NOT PROVIDING
INFORMATION Disclosure of the requested information is voluntary. If the requested information is not furnished,
however, the application for radioactive material license, or amendment thereof, will not be processed.

5. SYSTEM MANAGER (S) AND ADDRESS Director, Division of Fuel Cycle and Material Safety. Office of Nuclear Mate-
rial Safety and Safeguards, U.S. Nuclear Regulatory Commission, Washington, D.C. 20555.

FORM f4RC-313M
(8-78)

Page 4
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I: ITEM 7. RADIATION SAFETY-COMMITTEE

.

-Name. Speciality
.

-

G . S . . B u c h o l z , : D ; O'.~' (Chairman) . Radiol'ogy-

|
~ '

_ Robert-Luchsinger ' Administration

.

. Thomas Hall . Nursing Representative

.

_ DutiesLas in-Appendix B, Regulatory Guide 10.8-

,
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ITEM 8.- TRAINING AND EXPERIENCE

'

- Gilbert.Sullivan Bucholz, D.O.

*Previously submitted for NRC# 34-13273-01
,

e:

f

. James.Bradley Beard, D.O.-
1

-*Previously submitted for NRC# 24-18295-01
.

Phelps County-Memorial Hospital

Rahleh, Missouri

Groups.I, II,-III, and I-131 for hyperthyroidism

.
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APPENDIX C

INSTRUMENTATION

1. Survey meters

a. Manufacturer's name: Ludlum

Manufacturer's model number: 2

Number of instruments available: 1

0 0.05Minimum range: mR/hr to mR/hr

0 mR/hr to 50Maximum range: mR/hr

b. Manufacturer's name : Civil Defense

Manufacturer *s model number: 7an-p

Number of instruments available : 1

Minimum range : 0 mR/hr to _._ 25 mR/hr

Maximum range: O mR/hr to 25.000 mR/hr

2. Dose calibrator

Manufacturer's name: RAD / CAL II
,

Manufacturer's model number: nRA-n61

Number of instruments evallable : 1

3. Instr sments used for diagnostic procedures

Manufacturer's
Type of Instrument Name Model No.

Gamma Can) era General Electric Maxi-II

4 Other te.g., liquid scintillation counter, area monitor, velometer)

I

10.821

.
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APPENDIX D

CALIBRATION OF INSTRUMENTS

Section i

METHODS FOR CALIBRATION OF (X- AND GAMMA RAY) SURVEY METERS,
INCLUDING PROCEDURES, STANDARDS, AND FREQUENCY

A. Calibration of survey meters shall be performed with wise, a cautionary note that they have not been checked
radionuclide sources. should be placed on the instrument.

I. The sources shall be approximate point sources. B. A reference check source of long half-life, e.g., Cs 137
or Ra D and E, shall also be read at the time of the above

2. The source activities or exposure rates at given calibration or as soon as the instrument is received
distances shall be traceable bydocumented mes- from a calibration laboratory. The readings shall be
surements to a standard source certified within taken with the check source placed in specifie geometry
5 percent accuracy to the U.S. National Bureau relative to the detector. A reading of this reference
of Standards (NBS) calibrations. check source should be taken:

3. The frequency shall be at least annually and after 1. Before each use and also after each survey to en-
servicing. sure that the instrument was operational during

the survey.
4 Each scale of the instrument shall be calibrated

at least at two points located at approximately 2. After each maintenance and/or battery change.
1/3 and 2/3 of full scale.

3. At least quarterly.
5. The exposure rate measured by the instrument

shall differ from the true exposure rate by less if any reading with the same geometry is not
than 10 percent at the two points on each scale within 120 percent of the reading measured
(read appropriate section of the instrument immediately after calibration, the instrument
manual to determine how to make necessary should be recalibrated (see item A).
adjustments to bring instrument into calibra-
tion). Readings within 120 percent will be con- C. The instrument must be calibrated at lower energies if
sidered acceptable if a calibration chart, graph, its response ls energy dependent and if the instrument is
or response factor is prepared, attached to the to be used forquantilative measurementsin the Xe 133
instrument, and used to interpret meter readings or Tc 99m energy ranges,
to within 10 percent for radiation protection
purposes. The calibration may be done either:

Note: 1. As in item A above with calibrated standards of
radionuclides at or near the desired energies, or

Sources of Cs 137, Ra 226, or Co-60' are appropriate
for use in calibrations. Since these sources emit rather 2. As a relative intercomparison with an energy-
high-energy photons, they are not suitable for low- Independent instrument and uncalibrated radio-
energy calibrations that may be required under special nuclides.
circumstances (see item C below). The activity of the
calibration standard should be sufficient to calibrate Alternatively, the manufacturer's energy response
the survey meters on each scale to be used for radia- curve (s) may be used to correct instrument readings
tion protection purposes. Scales up to i R/hr should approptistely when lower energy radiation is monitored.
be calibrated, but higher range scales above | R/hr need
not be calibrated when they will not be needed for D. Recordsof the above items A,8 2, B 3, and Cmust be
radiation protection surveys. If there are higher ranges, maintained.
they should at least be checked for operation and
approximately correct response to radiation. Other- F.. Use of Inverse Square Law and Radioactive Decay Law

*
n44aimum activenee of tryseel sources are es mes or co n?. I, A calibrated source will have a calibration certifi-

I e co40, and 34 mcl of Re 326 tea save et lesse too mR/h' cate giving its exposure rate at a given distance.

10.8 23

|
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or its activity, measured on a specified date by where
. .

the manufacturer or NBS.

R, and Rt are in the same units (e.g.,
s. The Inverse Square Law may he used with mR/hr or R/hr),

any point source to calculate the axposure
rate at other distances. R, is exposure rate on the speci-

fled calibration date.
b. The Radioactive Decay Law may be used to

eslaalate the exposure rates or source activi- R k exposure rate t units of timeg

ties at times ather than the calibration date. later.

2. Inverse Square Law Tgandt are in the same units (years,
months, days, etc.).

Consider a" point"* source d radiation at position
5, as shown in Figure D-1. Then, the relationship T is radionuclide half-life.g
between exposure rates Ri and R, at detector
positions P, and P , which are at distances D, and t is number of units of timeg
D from 5,respectively,isgiven by the following elapsed between calibration2
equation: and present time.

R=
D, x R2 8 4 Exemple: Source output is given by calibration

certificate as 100 mR/hr at I foot on March 10,
where R, and R are exposure ratesin the same 1975. Radionuclide half life is 5.27 years.

units (e.g., mR/hr, R/ht), and D, and D are the2
distances in Figure D l in the same units (e.g., Question: What is the output at 3 feet on
m, em, ft). March 10,1977 (2.0 years)?

_g P Py 2_ a. Outm at I fC0yeensuermoh
- - -

date:

Dc =

(0.693 x 2.0): D :
2 R = 100 mR/hr x e' 5.3 ,

F 5 re D 1 = 100 x 0.77 = 77,mR/hr at
I foot on March 10,1977.

3. Radioactive Decay Law b. Output at 3 feet,2.0 years after calibration.

i date :
Exposure rate t units of time after specified cali-.

2bration date UM
R feet = x 77 mR/hr3

R, = R, x e | g x tl (3 feet)8
-

,

=1x 77 = 8.6 mR/hr at
i

|
*
A source may be considered a "

and the redletten detector are small, point" source when the sourcem any dimension, compared t
die diesenese et weilch rediation le to be measured. The center or th"e 3 feet' 2.0 Iears after

| dessetor showed he et d6esences D, or D2 es shows in Figure D.I. calibration.

|

:

|

!

l

; 10.R24
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cal.l8 RATION OF SURVEY INSTRUMENTS

Check appropriate items.

X 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 reedicgs to within tIO percent. Also, when higher
scales ase not checked or calibrated, an appropriate precautionary note will he posted on the instrument.

3. Survey instruments wul be calibrated

X a. By the manufacturer

b. At the licensee's facuity

(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

Medical Physics Consultants, Inc.
(1) Name

(2) Location 3200 W. Liberty, Suite F1, Ann Arbor, MI 48103

(3) Procedures and sources

21-20153-01
.

have been approved by NRC and are on file in License No.

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
contain the informatian on

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

are described in the attachment, and the consultant's report willcontain the information on

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

>

$

10.8-25

@not.No. 7 8 8 4 9
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Medic:1 Physics Crnsult nta, Inc,
'

, ,

.

3200 West Liberty, Suite F1
Ann Arbor, Michigan 48103

(313)662-3197

-CERTIFICATE OF INSTRUMENT CALIBRATION
_____________________________________

For:

Instrument:
Manufacturer--
Type-
Model Number-
Serial Number-

Exposure Rate at Calibration
Nuclide Specified Distance Accuracy
_______ __________________ ___________

Calibration Source: Cs-137 26.0 mR/h at 1 m +/- 3% NBS

Calibration Data:

Exposure Instrument Exposure Instrument
Scale rate reading rate reading

(mR/h) (mR/h) (mR/h) (mR/h)
______ ________ __________ ________ __________

Comments:

Calibrated by: Date:
___________________________

9
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APPENDIX D (Continued)-

r

Section 2

METHODS FOR CALIBRATION OF DOSE CALIBRATOR *

All radiopharmaceuticals must be 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.
secomplishing this is an ionization-type dose calibrator. The
instrument nest be checked for accurate optration 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. Los 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 the15 percent

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

thereafter)
7 Repeat the procedure used for the Ca 137 source

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

. B. After 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.g

4

C. Test for Instrument Constancy 9. Investigate higher than normal backaround levels
to determine their origin and to eliminate them

histrument conssency means that there is reproduci- if possible by decontamination, relocation, etc.*

bility, within a stated acceptable degree of precision,4

in measuring a constant activity over time. Assay at
least one relatively long-lived reference source such as D. Inspect the instrument on a quarterly basis to ascertain,

Ca 137 Co 57," or Ra-226" using a reproducible that the measurement chamber liner is in place and
geometry before each day's use of the instrument. that instrument zero is properly set (se manufacturer's
Preferably, at least two reference sources (for example, instructions).
-3-5 mci of Co-57 and 100 200 pCI of Ca 137 or I-2

i mg' Ita-226 (with appropriate decay corrections) will
i ' 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 calibrator should be ascertained

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

instrument setting (i.e., Cs 137 setting for Ca-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 the Tc-99m vial in the dose calibrator, and
traction is operating properly when blanks are subtract background level to obtain net activity
inserted in the calibrator. in millicuries.

'*
see Asest Ne2.I3-se?a.**Cellbration of Daee Callaresor 2. Repeat step I at time intervals of 6,24,30, and

lanisessen chamans ror aw Amey of cgedes** 43 hours after the initial assay.
'

g geenderes inseeswee. Inc., se3e aroadway, New ]Amwicanora, N.Y.

3. Using the 30 hour activity measurement as a start-..

Mas?and mg Net2as ar : ing point, calculate the predicted activities at 0,
dshis mosedet. 6, 24 and 43 hours using the following table:

,

4

10.8 27
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Asasy Time'f4r) Cerrection Fzetor' (s in step 1. (Follow good radiation safety prac-'
'

tices'to avoilt contamination and to minimize
0 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
Emmpic ; If the net activity measured 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 mqi, respec- Eenqple: If activities of 2.04, 2.02, and 2.00 mci
tively. are measured for 4,8, and 10 ml volumes and

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

net activity (for each time interval) versus the
4 ml Volume CF = g.00

2
= 0.98calculated activity (for the same time interval).

5. The activities plotted should be within15 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 radionuclide.

6. If instrument linearity cannot be corrected,it will 5. The true activity of a sample is calculated as
be necessary in routine assays to use either(s)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 messured 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

- 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
tion chamber used in the dose calibrator. The extent may be compared with that of 10 mlin a 30-ce
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 differencesof 200 pereent
. 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-
racyof these should be checked.)When available from energy radionuclides such as I-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 I-125.
viel containing 2 mci of Co-57 or other appropriate Hence, adequate correction factors must be'

radionuclide is 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
i 2.- Increase the volume of liquid in the sialin steps (with a volume correction if significant).

to 2,4,8,10,20, and 25 ml by adding the appro- )
priate amount of water or saline. After each addi. G. Test for Instrument Accuracy1

tion, gently shake vial to mix contents and assay
Check the accuracy of the dose calibrator for several
radionuclides, including Cs-137, Co 57, and Ba-133,

*

Assey semes should be measured in whole hours and correction using appropriate reference standards whose activities
*'"

e"or Y = hourshas N N i s'ebn' have been calibrated by comparisons with standardrecen het
theer correction tutoes. II2 sources that have been assapd by NBS and docenented.

10.8-28
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The activity levels of thireference sources used should 4. Itapest th2 above steps for cther commonly rsed
* *

approximate those levels normally encountered in clin- radionuclides for which adequate reference stand
ical use (e.g., Co 57,3-5 millicuries) giving adequate ards are available.
attention to source configuration. Identify in your
application the three sources that you will use. State 5. Keep a log of these calibration checks.
nuclide, activity, and calibration accuracy. The lower-
energy reference standards (Tc-99m, Xe-133, I-125) 6. Calibration checks.that do not agree within'

must be in vials with the same thickness of glass as the 15 percent indicate that the instrument should
actualsamples to be measured for best accuracy. be repaired or adjusted. if this is not possible, a

calibration factor should be calculateJ for use
during routine assays of radionuclides.

1. Assay the reference standard in the dose calibra-
tor at the appropriate setting, and subtract the 7. At the same time theinstrumentis beinginitially
background level to obtain the net activity. calibrated at the licensee's facility with the refer-

ence standards, place a long-lived source in the
calibrator, set the instrument, in turn, at the vari-

2. Repeat step I for a total of 3 determinations, and ous radionuclide settings used (Cs 137,1-131,
average results. Tc-99m,1-125, etc.), and record the readings.

These values may later be used to check instru-
ment calibration at each setting (after correcting

3. The average activitydetermined in step 2 should for decay of the long-lived source) without re-
agree with the certified activity of the reference quiring more reference standards, Keep a log of
source within 15 percent after decay corrections. these initial and subsequent readings.

.

1 10.8-29

!

_ _ , ~._ _____ -_ __ _ _ _ . _



,

*

. .

'
.

~
.

,

>

Call 8 RATION OF DOSE Call 8RATOR

A. Sources Used for Linearity Test

(Check as appropriate)

X First elution from new Mo-99/Tc-99m generator

or

y Other* (specify) Maximum activity used

B. Sources Used for Instrument Accuracy and Constancy Tests

Suggested
Radionuclide - Activity (mCl) Activity (mCl) Accuracy

Co-57 3-5 1-5 5%

Ba-133 0.1-0.5 0 _ ') +5%

Cs-137 0.1-0.2 n '; 5%

Ra-226 l2

C. X The procedures described in Section 2 of Appendix D wi!I be used for calibration of the dose calibrator

or

.. . Equivalent procedures are attached.

eFor licensees who are not authorized for Mo-99/Tc 99m senerators, activity n ust be equivalent to the highest activity used.

.

t

h
|

|

|

|
t
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ITEM 11. FACILITIES AND EQUIPMENT
|-
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PERSONNELi TRAINING PROGRAM
.

- I. Individuals who work in or frequent restricted ~ areas will
be instructed in the items specified in 10 CFR 19.12 at
the time of initial employment and at least annually
thereafter.

This instruction will include:

a. All terms of the license pertinent to radiation safety.

b. Areas where radioactive material is used or stored.
c. Potential hazards associated with radioactive material.
d. Radiological safety procedures appropriate to their

respective duties.

e. ' Pertinent NRC regulations.

f.- Rules and regulations of the license.

g. Obligation to report unsafe conditions to the Radiation
Safety Officer.

h. Appropriate response to emergencies or unsafe con-
ditions.

i. Right to be informed of their radiation exposure and
bioassy results.

j. Locations where the license has been posted or make
available notices, copies of pertinent regulations, and
copies or pertinent licenses and license conditions
(including applications and applicable correspondence,)
as required by 10 CFR Part 19.

II. Individuals whose duties may require them to work in the
vicinity of licensed material will be informed about
radiation hazards and appropriate precautions at the time
of initial employment and at least annually thereafter.
This information will be provided initially at hospital
employee orientation sessions and annually thereafter at
in-service meetin,gs.

' |

|

|
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APPENDIX E- -

PROCEDURES FOR ORDERING AND ACCEPilNG DEllVERY
'

OF RADIOACTIVE MATERIAt.
.

| l. 1he Surenisory Nucleer Medicine Technologist will (1) A wiltien tequest* will be obtelned tim the
risce sit ordets for teoloective materiets and will ensure physician who will perfem the piocedure,
that the requested meterlets and quantitles are auth-

; offred by the license end that posseselon limits sie not (2) Persons ordeelns the materirJs wBl refer.
I exceeded. ence the physician's wiltten tequest when

placing the order.The physicien's requestt

I will Indicate isotope, compound, activity
2. A system for ordering and receiving radioactive mate- level, etc.

riots will be established and maintained. The system
=Bt consist minimelly of the following. (3) The physicisn's wtitlen request will be ref.

erenced when receiving, opening.ot storing
*

the radioactive mete:Isl.
,

a. Ordering of routinely used materials
c. lt is essentiel that wellten records * be maintained

(l) Waliten records that identify the isotope,
compound, netivity levels, and suppset. 3. During intmal working leurs, carriers will be instructed
etc., will be used. to deliver radioactive packages directly to the Nucleir

Medicine Department.

(2) The written records will be rethrenced when 4. Durina off-duty hours, security personnel or other
opening or storing radioactive shipment. designated Individuals will accept delivery of radioec. |

'tive packages in secordance with the procedures out.
lined in the sample memorandum below,

*
b. Ordering of specially used materials (e.g., thers-

ta the esse of sreefst o'ders. i Jdelen's written reeveet andE',',"/j',*,'f ,'YJDM7' |,,'Id''.g P" " ' ' " " " ' " " " ' * * * * * '
dpeutIc ase:)

** SAMPLE MEMORANDUM |

MEMORANDUM FOR: Security Persionnel

FROM: Facility Administrator

SUBJECT: RECEIPT OF PACKAGES CONTAINING RADIOACTIVE MATERIAL

Any package containing radioactive material that arrives between 4:30 p.m.
and 7:00 a.m. or on Sundays shall be signed for by the Security Guard on
duty and taken immediately to the Nuclear Medicine Department. Unlock
the door, place the package on top of the counter immediately to the
right of the door, and re-lock the door.

I

If the package is wet or appears to be damaged immediately contact theI

Radiation Safety Officer. Ask th7 carrier to remain until it can be
determined that neither he nor the delivery vehicle is contaminated.

** RADIATION SAFETY OFFICER

** OFFICE PilONE -

.

l **llOME PIlONE

**On the actual memo that is used, this information will be filled in
and updated as necessary.

..

..
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APPENDIX F

PROCEDURES FOR SAFELY OPENING PACKAGES
CONTAINING RADIOACTIVE MATERIAL.

I. Special requirementa will be followed for packages con- (2) Open inner package and verify that con-
taining quantitles of radioactive material in excess of tents agree with those on packing slip.
the Type A quantity limits as specified in paragraphs Compare requisition,* packing slip, and
211205(a)(1) and (c)(1) of 10CFR Part 20 (more than label on bottle.
20 Ci for Mo-99 and Tc-99m). They wDI be monitored
for surface contamination and external radiation levels (3) Check integrity of final source container
within 3 hours after receipt if received during working (i.e., inspect for breakage of seals or vials,
hours or within 18 hours if received after working loss of liquid, and discoloration of pack-
hours, in accordance with the requirements of para- aging material).
graphs 211205(a) through (c). All shipments ofliquids
greater than exempt quantities will be tested for leak- (4) Check also that shipment does not exceed
age. The NRC Regional Office will be notified in accord- possession limits.
ance with the regulationsif removable contamination

2exceeds 0.01 pCi/100 cm or if external radiation
levels exceed 230mR/hr at the package surface or f. Wipe external surface of final source container
10 rnR/hr at 3 feet (or I m). and remove wipe to low background area. Assay

the wipe and record amount of removable radio.
2. For all packages, ths following additional procedures activity (e.g., pCi/100 cm , etc.). Check wipes2

for opening packages wHI be carried out; with a thin-end-window G-M sutvey meter,and
take precautions against the spread of contamina-

a. Put on gloves to prevent hand contamination. tion as necessary.

b. Visually inspect package for any sign of damage
(e.g., wetness, crushed). If damage is noted, stop g. Monitor the packing material ar.d packages for
procedure and notify Radiation Safety Officer. contamination before discarding.

c. Measure exposure rate at 3 feet (or I m) from (1) If contaminated, treat as radioactive waste.
package surface and record. If >l0 mR/hr stop
procedure and notify Radiation Safety Officer. (2) If not contam!aated, obliterate radiation

labels before discarding in regular trash.
d. Measure surface exposure rate and record. If .

>200 mR/hr, stop procedure and notify Radiation '

Safety Officer. 3. Maintain records of the results of checking each package, 2

using " Radioactive Shipment Receipt Record''(see next ;
Open the package with the following precau- page) or a form containing the same information.e.

tionary steps:
'

(I) Open the outer package (following manu-
facturer's directions, if supplied) and

'In the case or ist orders (e.s., therapy doses), also competeremove packing slip. with physicien's en request.

|

|
i
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APPENDIX G

GENERAL RULES FOR SAFE USE OF RADIOACTIVE MATERIAL.

. . .

I. Wear laboratory coats or other protective clothing at ity vs. the order written by the physician who will
all times in areas where radioactive materials are used. perform the procedure.

'l2. Wear disposable gloves at all times while handling 7. Wear personnel monitoring devices (film hadge or TLD) 1,.-:
radioactive materials, at all times while in areas where radioactive materials '(*

are used or stored. These devices should be worn at
3. Monitor hands and clothing for contamination after chest or waist level. Personnel monitoring devices when

icach procedure or before leaving the area. not being worr. to monitor occupational exposures
should be stored in a designated low background tres.

4 Always use syringe shields for routine preparation of
patient doses and administration to patients, except in 8. Wear TLD finger badges during clu tion of generator and
circumstances such as pediatric cases when their use preparation, assay, and injection of radiopharmaceuti- - . - >
would compromise the patient's well-being. !n these cals.
exceptional cases, use other protective methods such
as remote delivery of the dose (e.g., through use of a 9. Dispose of radioactive waste only in specially designated |butterfly valve). and properly shielded receptacles. ]

.

5. a. Do not eat, drink, smoke, or apply cosmetics in any 10. Never pipette by mouth. I
area where radioactive material is stored or used.

I 1. Survey generator. kit preparation, and injection areas
b. Do not store food, drink, or personal effects with for contamination after each procedure or at the end

radioactive material. of the day. Decontaminate if necessary.
. .

6. a. Assay each ptient dose in the dose calibrator prior i 2. Confine radioactive solutions in covered containers
to administration. Do not use any doses that differ plainly identified and labeled with name of compound,
from the prescribed dose by more than 10 percent. radionuclide. date, activity, and radiation level, if

applicable. .

b. For therapeutle doses.also check the patient's name, 13. Always transport radioactive material in shielded
;

the radionuclide, the chemical form, and the activ- containers.

!

. .

._

. .a
.
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APPENDIX H

i

EMERGENCY PROCEDURES

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

I. NOTIFY: Notify persons in 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
ent paper. door (s) to prevent entry.

3. CLEAN UP: Use disposable gloves and remote handling 5. CALL FOR HELP: Notify the Radiation Safety Offi-
tongs. Carefully fold the absorbent paper and pad. In- cer immediately,
sert into a plastic bag and dispose of in the radioactive
waste container. Alsoinsertinto theplastic bagallother 6. PERSONNEL DECONTAMINATION: Contaminated
contaminated materials such as disposable gloves. clothing should he removed and stored for further evalu-

ation by the Radiation Safety Officer. If the spillis on
4 SURVEY: 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.
cloth!ng for contamination.

RADIATION SAFETY OFFICER: *

5. REPORT: Report incident to the Radiation Safety OFFICE PHONE:
Officer. HOME PHONE:

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

1. CLEAR THE AREA: Notify all persons not involved
-

in the spill to vacate the room.

2. PREVENT THE SPREAD: Cover the spill with absorb-
ent pads, but do not attempt to clean it up. Confine ,

the movement of all personnel potentially contami- h N*'M* Nth r "' tN#b"Od b'"s
p

n w
nated to prevent the spread. with the appiscoth,n.

.

&

$

!
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APPE9EMX l

i
|AREA SURVEY PROCEDURES

I1. All slution, pmperation, and isq|ection areas wul be S. A permanent record will be kept of all survey results.
surveyed dauy with an appropriately low range survey including negative results. The record will include:
meter and decantaminated if necessary.'

,

s. Location, date, and identification of equipment i

2. Laboratory areas where only senab quantities of radio- used, including the serial number and pertinent j
active material are used (less than 3B pC1) will be counting efficiencies.
surveyed monthly.

b. Name of person conducting the survey.
3. Weste storage areas and all other laboratory areas will

be surveyed weekly. c. Drawing of area surveyed, identifying relevant
features such as active storage areas, active waste

4. The weekly shd monthly surveys will consist of: areas, etc.
1

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 init/hr. action).

h. A series of wipe tests to measure contemination s. Detected contamination levels, keyed to loca- |

levels. The method for performing wipe tests will tions on drawing.
be sufficiently sensitive to detect 200 dpm per

a100 cm for the contaminant involved. Wipes of f. Corrective action taken in the case of contamina-
elution and preparation areas or other "high tion or excessive exposure rates, reduced con- I

background" areas wBI be removed to s low back- tamination levels or exposure rates after corree- |
ground area for measurement. tive action, and any appropriate comments,

dese,$hNrIn*cNkNm5 NE r'.$ $ 6. Area wul be cleaned if the contaminationlevelenceeds |e

survey reestes wm se recorded 200 dpm/100 cm .

|

.

10.g39
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APPENOfX J i

|
WASTE DISPOSAL

]
l

Note: In view of the recent problems with shallow-land burial sites used by commercial waste disposal
firms, NRC la encouraging its licensees to reduce the volume of wastes sent to these facilities.
Important steps in volume toduction are to segregate radioactive from nonradioactive weste, to
hold short-lived radioactive weste for decay in storage. and to release certain materials in the !

sanitary sewer in accordance with $ 20.303 of 10 CFR Part 20. i

|
'

1. Liquid waste wul be disposed of(check as appropriate) Disposed of by commercial waste disposal serv-
ice (see also item 4 below). |

X in the sanitary sewer rystem in accordance with

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

By commercial waste disposal service (see also
item 4 below).

* 3. Other solid waste will be (check as appropriate)
X Other (specify): Returned to unit

Y Held for decay * until radiation levels, as mee-. .

anno supp11or. 1f unna sured in a low background area with a low-level
survey meter and with all shielding removed, have

2. Mo-99/Tc-99m generators will be(check as appropriate) reached background levels. All radiation labels
will be removed or obliterated. and the waste

v Returned to the manufacturer for disposal. will be disposed of in normal trash.

Held for decay * until radiation levels. as mes- Disposed of by commercial waste disposal serv-
suced in a low background area with a low-level ice (see also item 4 below),,

survey sneter and with all shielding removed. have
reached background levels. All radiation labels Y Other (specify): Returned to unit
will be removed or obliterated. and the generators .dose supplier
will be disposed of as normal trash.*e

*
se sure that waste et meese were deserthed in Item si and

etwo towy are omrwyed any (seem 7).

**
These toes may contain tons 4ind radioinotopie contami. (Name) (City. State)

nones.Thw Ev. the ponerator columns wm te segresseed so that
they may be monitored seperately to ensure decey to background
lowes preer to dierness NRC/ Agreement Stsie License No.,

.

I

10.841
4
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APPENDIX K

RADIATION SAFETY PROCEDURES FOR
THERAPEUTIC USE OF RADIOFi4ARMACEUTICALS'

l. All patients treated with I-131 or Au-198 will be placed 8. Nondisposable i ems 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
contaminated will be covered with absorbent pads or his designee. Items may be returned for normal tese,
protective material as appropriate to the amounts of held for decay, or decontaminated, as appropriate.
contamination to be expected. Attention should be
given to objsets likely to be touched by the patient. 9. If urine and vomitus from I-131 therapy patients are
eg., telephones, doorknobs,and other items that would collected, they will be stored for decay in the radioac-
be diffleult 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-level survey meter.They will then

be released to the sanitary sewer system.
2. The patient's room will be properly posted or attended

in accordance with {$20.203 or 20.204 of 10 CFR 10. Before a therapy patient's roomis reassigned to another
Part 20. patient, the room will be surveyed for contamination

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

wil! he 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 I ml
from the 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 ihen det?rmine how long a person may remain care. Special restrictions may be noted on the pre-
at these positions and will post these times on the caution sher * on the patient's chart. Nurses should

patient's chart and on his door. The results of daily read these restrictions before administering to
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 requestedinformation),
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 levelsin unrestricted areas will be maintained c. Patients must remain in bed while visitors are in
Icss thar. the limits specified in paragraph 20.105(b) of the room and visitors should remain alleast 3 feet
10 CFR Part 20. (or I m) from the patient.

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

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 similar waste items will be placed e. 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

collected daily by the Radiation Safety Officer or his has received a therapeutic amount of radioactivity

designer. checked for contamination, and disposed of until the patient no longer presents a radiatiori
,

as normal or radioactive waste, as appropriate. hazard. Female visitors should be asked whether
they are pregnant.

f. Attending personnel should west rubber or dis-*
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,3,,,,,,,,,,,,

referentins procedures in Apper:dia K. posable plastic gloves when handling urinals, j

10.8-43 |
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. bedpans, emesis. basins, or other containers having (3) Disposable pletGs, cups, and eating utansils
any materialobtained from the body of the patient. will be used by giatients who are treated
Wash gloves before removing and then wash with I-131.
hands. The gloves should be left in the patient's
room in the designated waste container These (4) Vomiting within 24 hours after oral admin-
gloves need not be sterile or surgical in type, istration urinaryincontinence.orexcessiveo

swesting within the first 48 hours may result
s. Disposable items should be used in the care of in contamination of linen and floor, in any

these patients, whenever possible. These items situation wheie the patient's room may be
should be placed in the designated waste contain- contaminated or if radioactive urins and/or
er. Contact the Radletion Safety Officer or his feces 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 material with disposabic gloves
h. All clothes and hed linens used by the patient and avoid spreading contamination.

should be placed in the laundry bag provided and
should be left in the patient's room to be checked (5) Keep all contaminated wastesand vomitus
by the Radiation Safety Officer or his designee. in plastic bags in the patient's room for

disposal by the Radiation Safety Officer or
ic All nondisposable items should be placed in a his 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. times 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 rney stain the dressings dark red
or purple. Such dressings should not be discarded 1. 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 including
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 should remain in an area adjacent to the

patient's room and should not walk about the
.

k. For 1131 patients: hospital. If the hands become contaminated, wash
them immediately with soap and water.

(1) 'to 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.
the container, if the patient is 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 hotsoapy water cine Department aid request that the room be sur-
after use. veyed for contamination hefore remsking the form

(2) If the nurse helps to collect the excreta, 12. Waste Disposal
disposable gloves should be worn. After-
ward, hands should be washed with the When contaminated westes 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 container for disposal by wastes will be shielded to maintain exposure to per-
the Radiation Safety Officeror his designee. sonnelin restricted and unrestricted areas ALAR A.

10.8-44
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NUR$1NG INSTRUCTIONS FOR PATIENTS TREATED WITH
PHOSPHORUS 32, GOLD-1SS, OR LODINE 131

,

.

Patient's Name :

Room No.: _ . Physician's Name :

Radioisotope Administered:

Date and Time of Administration:

Dose Received: Method of Administration:

Exposure Rates in mR/hr

Date 3 feet from bed 10 feet from bed

(Comply with all checked items)

1. Visiting time permitted:

2. Visitors must remain from patient.

3. Patient may not leave room.

.4. Visitors 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 attending pa ent.

10. Patient must use disposable utensils.

I 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.

In case of an emergency contact:

RSO

Name On-duty /Off. duty Telephone Numbers

10.5-45

GRiraot tso. 3849



i= +

,' ; i p- .,
*

. =
,

(p " '

.
.

,

-y,.. . . .
.

+

n <

<

APPENDIX M
,

INFORMATION IN SUPPORT OF XE-133 USE
D

1. -QUANTITIES TO BE.USED

A. fPatient information

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

B. 200 mil 11 Curies possession limit

1

2. USE AND STORAGE' AREAS

A. Xenon-133 will be stored in the Storage Area ~of the Hot
Lab .and used (i.e., administration, imaging, and
trapping / exhaust) in the Imaging Area.

B. . Ventilation: A 1000 CFM exhaust fan delivers air ~directly
to OUTSIDE air on the facility roof,' carrying a major portion
of any Xe-133 contamination, and is situated well away from
any intake vents (30 feet minimum). Airflow will therefore
come from the hallway via the door (s). No air 'is

recirculated.

C. In the case of. exhaust fan shutdown, Xe-133 studies will
not.be performed.

3. PROCEDURES FOR ROUTINE USE

A. When stored in the Hot Lab, Xe-133 is contained in unit
' dose ampules inside 1/8" lead shipping tubes behind lead
bricks. Individual doses will be assayed in the dose
calibrator and admininstered using the Calidose Gas
Dispensing System. The seal will be broken only in the
Imaging Area. Thus, no significant leakage is expected in
the Hot Lab Area.

B. Xe-133 will be administered to the patient and collected
using the Pulmonex Delivery / Trap System. For each patient
study, the technologist will check the tubing of the xenon
delivery ' system for defects and will familiarize the patient
with the study.

C. Nose clamps will be used to reduce leakage.

. _ _ - _ _ _ _ - ___ ._- ___
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4. EMERGENCY PROCEDURES

A. Notify persons in the room that a release has occurred.

B. All persons should vacate the room at once.

C. Close the room door (s) to prevent entry.

D. Notify the Radiation Safety Officer immediately.

E. Re-enter the room (s) after 30 minutes (5 turnovers of
room air).

P. Perform an exposure rate survey with a GM survey meter.

5. AIR CONCENTRATIONS OP XE-133 IN RESTRICTED AREAS

A. Activity used (A) = 10 mci x 10 exams /wk x 1E3 uCi/ mci
= 1E5 uCi/wk

B. Loss rate-(f) = 0.20

C. Ventilation required (V) (A x f) / (IE-5 uCi/ml)=

= 1E5 uCi/wk x 0.20
1E-5 uCi/ml

= 2E9 ml/wk

Assuming a 40-hour week:
V= (2E9 ml/wk) / (40 h/wk)

1.7E6 ml/h-CFM

= 29 CFM

Thus, the airflow in the area of interest, 1000 CFM exhaust,
is adequate.

6. AIR CONCENTRATIONS OP XE-133 IN UNRESTRICTED AREAS

A. Charcoal-trap adsorption (Reg. Guide 10.8, Appendix M,
6.b) via the Pulmonex Delivery / Trap System.

B. Ventilation required (V) (1E5 uCi/wk) (0.20)=

3E-7 uC1/ml

= 6.7E10 ml/wk

i

l
i
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Assuming a 168-hour week:

V= (6.7E10 ml/ week) / (168 h-wk)
1.7E6ml/h-CFM

= 235 CFM
Thus, 1000 CFM is adequate. Duct (s) on-time will be
approximated from the following equation and recorded:

Duct (s) On-Time = (n/10) x 168h x 233 CFM
1000 CFM

whetu
n = number of 10 mci-equivalent patient studies

C. Trap monitoring

(1) Effluent from the trap exhaust will be collected in
a test balloon weekly and counted on a Gamma Camera with
the collimator removed and the PHA set for Xe-133. The
procedure for xenon trap evaluation is included. Care
will be taken to assure that no extraneous radiation
sources interfere with the measurements. Given a 10 mci
dose and assuming a 95% trapping efficiency and no
residual Xe-133, a 500 uCi action level for trap removal
is deemed reasonable. However, experience dictates that
effluent is significantly less than 500 uCi in properly
operating systems. Thus, an action level of 200 uCi will
be set, which is a small fraction of the assumed 20%
leakage from all sources.

(2) Saturated filters will be sealed (per manufacturer's
instructions) to prevent leakage. These will be then
stored in the " Decay-to-Background" Radioactive Waste
Storage Area or returned to the supplier.

(3) An optional method for checking effluent from the
trap exhaust will be used if a XenAlert Xe-133 Room Air
and Trap Monitor System is purchased. This device will
be used weekly and will be calibrated annually as
outlined in the manual provided with each unit. A
similar action level (mentioned above) will be used.

(4) Velometer readings will be taken semi-annually to
assure air flow through the 1000 CFM exhaust fan (s) has
remained stable.

fomnot no. ? 3 8 4 9
-__ _ _ _ _ _ _ _ _ - - - _ _ _ _ _ - _ - - _ _ _ _ _ _ _ - _ _
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PROCEDURE FOR XENON TRAP EVALUATION

METHOD

1. Determine the background count rate in counts per minute
by counting for five minutes and dividing the total counts
by (5) five.

2. Place a known activity of xenon-133 (50-100 uCi's) in
front of an unco 111 mated gamma camera at a fixed distance.
The fixed distance should approximate the radius of the
testing balloon. The window should be centered at the 81
kev photopeak.

3. Collect at least (1) one million counts from the xenon.
Divide the total counts by the counting time to get the
counts per minute from the source. Subtract the background
counts per minute found in step 1.

4. Divide the counts per minute (CPM) determined in the
previous step, by the known activity of xenon in the
vial. This yields the efficiency (EF) of the camera in
CPM /uci.

5. Attach the test balloon to the exhaust of the xenon trap
and fill the balloon with air which has passed through
the filter. The radius of the balloon should be approx-
imately the same distance as between source and crystal
outlined in step 2.

6. Place the balloon in front of the gamma camera so that the
edge of the balloon just touches the crystal. Count for
two minutes. Divide by (2) two to get the counts per
minute,.and subtract the background counts per minute found
in step 1.

7. Determino the activity in the balloon as follows:

CPM (step 6)/EF(step 4) = activity in balloon

8. For subsequent patient studies, start at step 5 and proceed,
using the previously calculated EP.

i

9. An action level of 100-200 uCi's should indicate possible
,

| change of trap charcoal.
|

!

t
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APPENOlX O

MODEL PROORAM FOR MAINTAINING OCCUPATIONAL RADIATION EXPOSURES
AT MEDICAL INSTITUTIONS ALARA
Parkview Hospital, Osteopathic

(Licensee's Name)

(Dete)

.

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

a. We, the management of this (medical facility, s. Review of Proposed Users and Uses
hospital, etc.), are committed to the program .

described in this paper for iteering caposures (1) The RSC will thoroughly review the
(individual and collective) as low as is reasonably qualifications of each applicant with
achievable (ALAR A). 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 safety and will develop applied to crisure that the applicant will
the necessary written policy, procedures, and be able to take appropriate measures to
instructions to foster the ALARA concept with, maintain exposure ALARA.
In our institution. The organization will include
a Radiation Safety Committee (RSC)' and a (2) When considering a new use of byproduct
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

radiation safety program, including ALARA procedures to ensure ALARA and shall
considerations. This shall include reviews of have incorporated the use of special
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 will ensure that the user justifies
Modification to operating s'nd maintenance pro. his procedures and that dose will be ALARAc.

cedures and to equipment and facilities will be (individual and collective).
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 been considered, and that essential to the enforcement of an ALAR A
they have been implemented where reasonable, program.)
Where modifications have been recommended
but not implemented, we will be prepared to (1) The RSC will 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'as is reasonably achievable, (2) The RSC will support the RSO in those
the sum of the doses received by all esposed instances where it is necessary for the RSO
ladividuals 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 basis for its action in the
to some fraction of the applicable limit if this minutes of the Committee's quarterly
involved esposing additional people and signif. meeting.
icantly increasing the sum of radiation doses
received by allinvolved individuals.

' r,..... ,mo.a e,.i .. n..... do noi i..t... s iisc, ,.s, Tots,7,Es?,,'. M P P. W st,",',,dd r * * * - ' *

|
|

10.557
|

1 lL



*
* * -. .

, ,

-
. ,

c. Review cf ALAR A Program (2) The R$0 willexsure that auth:rized users. . .

woriters, and ancillary personnel who may
(I) The RSC will encourage all users to review be exposed to radiation will be instructed

3

current procedures and develop new pro- in the ALARA philosophy and informed
cedures as appropriate to implement the that management, the RSC, and the RSO
ALAR A concept, are committed to implementing the

AIARA concept.
(2) The RSC wHI perform a quarterly review

of occupational radiation enposure with c. Cooperative Efforts for Development of ALARA '
particular attention to instances where Procedures
Investigational Levels in Table 0-1 below
are exceeded. The principal purpose of Radiation workers wDI be given opportunities
this review is to assess trends in occups- 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'

ALARA on an annual basis. This review (2) The RSO wHl establish procedures for
! will include the efforts of the RSO, autho- receiving and evaluating the suggestions of

rired users, and workers as well as those - Individual workers for improving health
; of management. physics practices and will encourage the

use of those procedures.

3. Radiation Safety Officer (RSO)

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

,

I- (I) Annual review of the radiation safety pro- The RSO wel investigate all known instances
gram. The RSO wul perform an annual re- of deviation from good ALARA practices and,
view of the radiation safety program for if possible, will determine the causes. When the
adherence to ALARA concepts. Reviews cause is known, the RSO will require changes
of specific procedures may be conducted in the program to maintain esposures ALARA.
on a more frequent basis.

4. Authorized Users
.,! (2) Quarterly review of occupational expo.

sures. The RSO will review at least quar- s. New Procedures involving Potential Radiation4

terly the external radiation exposures of Exposures

authorized users and workers to determine

| that their exposures are ALARA in accord. - (1) The authorised user wul consult with,and
ance with the provisions of Section 6 of receive the approval of, the RSO and/or

i this program. RSC during the planning stage before using
radioactive materials for a new procedure.

(3) Quarterly review of records of radiation
i level surveys. The RSO will review radia- (2) The authorized user will evaluate 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 rrevious quarter. ALARA. This may be enhanced through

,

! the application of trial runs.
'

h. Education Responsibilities for ALARA Program
b. Responsibility of Authorized User to Persons

(II The RSO will schedule briefings and educa- Under llis/Her Supervision
tional sessions to inform workers of
ALAR A program efforts. (1) The authorized user wul explain the

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

a nsun Pmb.
I

3 the NRC has emphnised that the tawetisationet Lewis la this

gegem m not new dame esm6:e bet, u acted la scar sgase m bg(2) The authorized user will ensure that per.
t se'

rveeeI"* esin$*hNU w s$h he e
'

asemdYfileienetr 8meaesent se Juelty fweener saweisseesone. sona under his/her supervision who are
.

,

,
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subject' to occupational radiation expo- s. Quartedy exposure of individ'uals to less than** -

sure are_ trained and educated in good investigational Level I.
. health physics practices and in maintaining
' 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 than2

S. hrsons Who Raeolve Oscupational Radiatios, Rapoeste Table 01 values for the Investigational level I.

a. The worker wSI be instructed in the ALARA b. Personnel exposures equal to or greater than
concept and its relationship to working proce. Investigational levelI, but less than Investiga-
dures and work conditions. tional Leveill.

b. The worker will know what recourass are avail- The RSO will review the exposure of each indi-
able if he/she feels that ALARA is not being vidual whose quarterly enposures equal or exceed

. promoted on the job. Investigational Levell and will report the results
of the reviews at the first RSC meeting following

- 6. Establishment of Investigational IAvels In Order to - the quarter when the exposure was recorded. if
Monitor ladividual Occupational External Radiation the exposure does not eqi.al or exceed investiga-

,

'sposuree ' tional LevelII, no action related specifically to
.

the exposure is required unless deemed appro-;

.This institution (or prieste practice) hereby estoblishes priate by the Committee. The Committec will,
investigational Levels for occupational external radia- however, consider each such exposure in com-
tion exposure which, when exceeded, wiu initiate parison with those of others performing simuar
review or investigation by the RSC and/or the RSO. tasks as an index of ALARA progre.m quality
The Investigational levels that we have adopted arc and will record the review in the t?ommittee
listed in Table O-1 below. These levels apply to the ninutes.

; exposure of individual workers.
c. Exposure equal to or greater than Investiga-

tional levelll.
; Table 01

The RSO.wul investigate in a timely manner the
Investigational Lerels cause(s) of all personnel en posures equaling or ex-

(mrems per calender guarter) ceeding Investigational level 11 ard,if warranted,
will take action. A report of the investigation, se-'

LevelI LerefIl tions taken,if any,and a copy of the individual's'

Form NRC 5 or its equivalent wul be presented
'

l. Whole body; head and 125 375 to the RSC at the first RSC meeting following
trunk tactive blood-forming completion of the investigation. The detaus of
organs; lens of eyes; or these reports wHl be recorded in the RSC minutes,
gonads Committee minutes wiH be sent to the manage-

I ment of this institution for review. The minutes,
2. Hands and forearms; feet 1875 5625 containing details of the investigation, will be, . _

and 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

worker's investigational Leveill to alevelabove
*Not noemell applicable to nucleet medicine operatione except

' those using sisnifbant quantitles or bete 4mitting lootopes.
'

in cases where a worker's or a group of workers'
exposures need to exceed Investigational Level lL
a new, higher Investigational Leveill may be

The Radiation Safety Officer wul review and record established on the basis that it is consistent with
on Form NRC-5, " Current Occupational External good ALARA practices for that individual or
Radiation Exposures," or an equivalent form (e.g., group. Justificatkm for a new Investigational
dosimeter processor's report), results of personnel Level 11 will be documented.
monitoring not less than once in any calendar quarter
as required by $20.401 of 10 CFR Part 20. The follow- The RSC will review the justification for. and will

: ing actions wu! be taken at the Investigational Levels approve, all revisions of Investigational Level 11.
as ststed in Table 01 : In such cases. when the exposure equals orexceeds

!
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the newly est:blished Investigational Leveill,
f ,,

,

$those actions listed in paragraph 6.c chovi will Signature .

be followed. . . . . . . . . .

R- A -7oth m- Fa rnIT A

7. Signature of Certifying Offletal Name (print or type)'d

'I' resident. I hereby certify that this institution (or private prac.
lice) has implementcd the ALARA Prograin set forth Title
above.

Institution (or Private Practice) Name and Address:

The person who is authorised to make commitments for the
dministration of the institution (e.s., hospitsi administrator) or,
o the cose or a private practice, the H:ensed phyelcion.

.

s

<
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