EXHIBIT A

FoAm NRC-313M U.S NUCLEAR REGULATORY COMMISSION LA
e/ APPLICATION FOR MATERIALS LICENSE — MEDICAL GAO :1,0557

10CFRA 38

INSTRUCTIONS - Complete /tems ! through 26 if this B an initial application or an applicetion for renewal of a license  Use supplemental sheers
where necessary  [tem 26 must be » on all app /s and signed  Retan one capy  Submit original and one copy of entwe
applcation to  Director, mummmu&w U S Nuclear Reg ¥ Ce Washing oc
20555 U.-nmolm / the will aMa is License Anﬂncmulmmmmurow
ance with the ges n Titke 10, Code of Federal Regulations, Part 30, and the Licensee s subyect to Title 10
cmdfmnm Parts 19, 20 and 35 and the licens» fee provision of Title 10. Code of Federal Regulations Part 170 The
license fee category shoukd be stated in Itern 26 and the appropriate fee enclosed

1.a. NAME AND MAILING ADDRESS OF APPLICANT finstitution, 1.b. STREET ADDRESS(ES) AT WHICH RADIOACTIVE MATEHIAL
firm, clinic, physician, etc.) INCLUDE 2IP CODE WILL BE USED (/f different from 1.a) INCLUDE ZIP CODE

Parkview Hospital, Osteopathic

1920 Parkwood Avenuc Same as l.a.
Toledo, Ohio 43624

TELEPHONE NO.: AREA coneq]19) 242-8471

PERSON TO CONTACT REGARDING THIS APPLICATION 3. THIS IS AN APPLICATION FOR: (Check appropriate jtem)
a [ NEW LICENSE
James A. Tomlinson , M. s, a0 AMENDMENT TO LICENSE NO, ___
c. @ menewaL oF License NO. 34=123273=-01
TELEPHONE NO.: AREA cope(3]136062-3197
4. INDIVIDUAL USERS (Name individuals who will use or directly 5 RADIATION SAFETY OFFICER (RSO) (Name of person designated

supervise use of radioac tive material. Complete Supplements A and B #3 rachation satety officer  If other than individual user. complete resu -
for each individual, ) me of ng and experrence as in Supplement A )

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

Gilbert Sullivan Bucholz, D.O.

6.a RADIOACTIVE MATERIAL FOR MEDICAL USE

e MAXIMUM mg MAXIMUM
RADIOACTIVE MATERIAL DESIRED °._'m".'}';°" ADGDITIONAL ITEMS: DESIRED n._’.m"'n" an
LISTED IN: “X* | fin milticuries) “X* | (In millicuries)

IODINE-131 AS IODIDE FOR TREATMENT
10 CFR 31.11 FOR IN VITRO STUDIES 3.0 OF HYPERTHYROIDISM

X 30

10 CFR 35,100, SCHEDULE A, GROUP | AS NEEDED PHOSPHORUS-32 AS SOLUBLE PHOSPHATE
FOR TREATMENT OF POLYCYTHEMIA
VERA K LEUKEMIA AND BONE METASTASES
PHOSPHORUS-32 AS COLLOIDAL CHROMIC
PHOSPHATE FOR INTRACAVITARY TREAT-
10CFR 35,100, SCHEDULE A, GROUP 111 . P 000 MENT OF MALIGNANT EFFUSIONS,
GOLD-198 AS COLLOIU FOR INTRA-

AVITARY TREATMENT OF MALIGNANT
10 CFR 35,100, SCHEDULE A, GROUP IV ASVEEDED || EFFUSIONS.

IODINE-131 AS IODIDE FOR TREATMENT
10 CFR 35.100, SCHEDULE A, GROUP V AS NE“DED OF THYROID CARCINOMA X

XENON-133 AS GAS OR GAS IN SALINE FOR
10 CFR 35.100, SCHEDULE A, GROUP Vi BLOOD FLOW STUDIES AND PULMONARY | X
FUNCTION STUDIES. _

6b. RADIOACTIVE MATERIAL FOR USES NOT LISTEL IN ITEM 6.a. (Sea'ed sources up to 3 mCi used for
calibration and reference standards are authorized under Section 35, u(dl 10 CFR Part 35, and NEED NOT BE LISTED.)

CHEMICAL

E AND MA AND/OR orm :s 3
LEMENT AND MASS NUMBE R PHVEICAL FOnM A “L‘I:. /”oncmu PURPOSE OF USE

10 CFR 36.100, SCHEDULE A, GROUP 1} AE NLICTD

850606080
nscgof_‘,cag 850517

34-1 3272-01 PDR

|

FORM NRC-313M
L)




INFORMATION REQUIRED FOR ITEMS 7 THROUGH 23

For Items 7 through 23, check the appropriate box(es) and submit a detailed description of all the requested information. Begin
sach item on a separate sheet, Identify the item number and the date of the application in the lower right corner of each page. If
you indicate that an appendix to the medical licensing guide will be followed, do not submit the pages, but specify the revision

number and date of the referenced guide: Regulstory Guide 10.8 g PENSE——
15 GENERAL RULES FOR THE SAFE USE OF
7. MEDICAL ISOTOPES COMMITTEE " RADIOACTIVE MATERIAL (Check One)
X | Names and Specialties Attached; and X Appendix G Rules Followed; or
X Duties as in Appendix B; or Equivalent Rules Attached
(Check One)
Equivalent Duties Attached 18. EMERGENCY PROCEDURES (Check One)
8. TRAINING AND EXPERIENCE X |Avpendix H Procedures Followed. or

mmu
X  jand previousl } 3 Equivalent Procedires Attached

Supplement A Attached for RSO, 17. AREA SURVEY PROCEDURES (Check One)
9. INSTRUMENTATION  (Check One) X Appendix | Procedures Followed ; or
X Appendix C Form Attached; or Equivalent Procedures Attached

List by Name and Model Number 18. WASTE DISPOSAL (Check One)
10. CALIBRATION OF INSTRUMENTS X Appendix J Form Attached; or

Appendix D Procedures Followed for Survey

x h A O Equivalent Information Attached

{Check One)
3 THERAPEUTIC USE OF RADIOPHARMACEUTICALS
Equivalent Procedures Attached; and 19. (Check One)
Appendix D Procedures Followed for Dose
X | Calitrator; or X Appendix K Procedures Foilowed ; or
{Check One)
Equivalent Procedures Attached Equivalent Procedures Attached
11, FACILITIES AND EQUIPMENT 20. THERAPEUTIC USE OF SEALED SOURCES
X Description and Diagram Attached Detailad Information Attached; and
12. PERSONNEL TRAINING PROGRAM Appendix L Procedures Followed; or
. et (Check One)
Description of Training Attached Equivalent Procedures Attached
mm;wvm PROCEDURES AND PRECAUTIONS FOR USE OF
RADIOACTIVE MATERIAL 2. RADIOACTIVE GASES (e.g., Xenon — 133)
X De wiled Information Attached X Detailed Information Attached
PROCEDURES FOR SAFELY OPENING PACKAGES 22.
14.  CONTAINING RADIOACTIVE MATERIALS RADIOACTIVE MATERIAL IN ANIMALS
(Check One) Detailed Information Attached

PROCEDURES AND PRECAUTIONS FOR USE OF

Aowentin ¥ Promturss Felionsd; o 23. RADIOACTIVE MATERIAL SPECIFIED IN ITEM 6.b
Equivelent Procedures Attached Detailed Information Attached
FORM NRC.-31IM

(8-78) Page 2



24 PERSONNEL MONITORING DEVICES

(Check .:v:non box/ SUPPLIER EXCHANGE FREQUENCY
F
= S ICN Monthly
a. WHOLE
8ODY TLD
QOTHER (Specify)
FilLMm
L. FINGER ne
¥ ICN Monthly
OTHER (Specify)
-
FiLM
c. WRIST LD
OTHER (Specify)

d. OTHER (Specify)

Bioassays will be performed in accordance with

Regulatory Guide 8.20 when applicable.

2. FORPRIVATE PRACTICE APPLICANTS ONLY

(o HOSPITAL AGREEING TO ACCEPT PATIENTS CONTAINING RADIOACTIVE MATERIAL

NAME OF HOSPITAL

N/A

b ATTACH A COPY OF THE AGREEMENT LETTER
SIGNED BY THE HOSPITAL ADMINISTRATOR.

MAILING ADDRESS

City

]unu I ZIP CODE

¢ WHEN REQUESTING THERAPY PROCEDURES,
ATTACH A COPY OF RADIATION SAFETY PRECAU.
TIONS TO BE TAKEN AND LIST AVAILABLE
RADIATION DETECTION INSTRUMENTS.

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

The applicant and any official executing this certificate on behal! of the applicant named in I1em 1a cartify that this application s prepared in
contormity with Title 10, Code of Federal Reguiations. Parts 30 and 35, and that all information
sttached hereto, is true and correct 1o the best of our knawledge and belie!

d herein, including any supplements

8 LICENSE FEE REQUIRED
[See Sectron 170 31, 10 CFR 170)

1) LICENSE FEE CATEGORY
7C

b APPLICANT OR CERTIFYING O"tClAL ISigpeture)

e
[ 11) NAME (Type

%W“bﬁ*wﬁ——

12) LICENSE FEE ENCLOSED $ 520 .00

¢ OA TE

aﬁc‘e!

FORM NAC.313M (8-78)

Page 3
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PRIVACY ACT STATEMENT

Pursuant to 5 U.S.C. 552ale}(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 Commission on Form NRC-313M.
Thic 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, NW_,
Washington, D.C

4 WHETHER DISCLOSURE IS MANDATORY OR VOLUNTARY AND EFFECT ON INDIVIDUAL 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 Safequard:, U.S. Nuclear Regulatory Commission, Washington, D.C  20555.

FORM NRC-313IM
8.78)

Page 4




ITEM 7. RADIATION SAFETY COMMITTEE

Name Speciality

G. S. Bucholz, D.O. (Chairman) Radiology

Robert Luchsinger Administration

Thomas Hall Nursing Representative

Duties as in Appendix B, Regulatory Guide 10.8



ITEM 8. TRAINING AND EXPERIENCE

Gilbert Sullivan Bucholz, D.O.

*Previously submitted for NRC# 34-13273-01

James Bradley Beard, D.O.
*Previously submitted for NRC# 24-18295-01
Phelps County Memorial Hospital
Rahleh, Missouri

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



APPENDIX C

INSTRUMENTATION

Survey meters
8. Manufacturer's name: Ludlum

Manufacturer's model number: __2

Number of instruments available: L

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

Maximum range: 0 mR/hr to 50 mR/hr
b.  Manufacturer's name : Civil Defense

Manufacturer's model number: _Z40-F

Number of instruments available : _L

Minimum range : 0 wmRMrto___25 . mR/hr

Maximumrange: 0 mR/Mhrto 25,000  mR/hr

2. Dose calibrator

Manufacturer's iame* RAD/CAL II

Manufacturer's model number: _ (86 -06A1

Number of instruments available ._l

3. Instr iments used for diagnostic procedures

Manufacturer's
Type of Instrument Name Model No.

Gamma Camera General Electric Maxi-II

4. Other e g, liquid scintillation counter, area monitor, velometer)
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APPENDIX D

CALIBRATION OF INSTRUMENTS

Section 1

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

Calibration of survey meters shall be performed with
radionuclide sources.

1. The sources shall be approximate point sources.

2. The source activities or exposure rates at given
distances shall be traceable by documented mea-
surements to a standard source certified within
S percent accuracy to the U.S. National Bureau
of Standards (NBS) calibrations.

3. The frequency shall be at least annually and after
servicing.

4 Fach scale of the instrument shall be calibrated
at least at two points located at approximately
1/3 and 2/3 of full scale.

S.  The exposure rate measured by the instrument
shall differ from the true exposure rate by less
than 10 percent at the two points on each scale
(read appropriate section of the instrument
manual to determine how to make necessary
adjustments to bring instrument into calibra-
tion). Readings within +20 percent will be con-
sidered acceptable if a calibration chart, graph,
or response factor is prepared, attached to the
instrument, and used to interpret meter readings
to within 10 percent for radiation protection

purposes.
Note '

Sources of Cs-137, Ra-226, or Co-60* are appropriate
for use in calibrations. Since these suurces emit rather
high-energy photons, they are not suitable for low-
energy calibrations that may be required under special
circumstances (see Item C below). The activity of the
calibration standard should be sufficient to calibrate
the survey meters on each scale to be used for radia-
tion protection purposes. Scales up to | R/hr should
be calibrated, but higher-range scales above | R/hr need
not be calibrated when they will not be needed for
radiation protection surveys. If there are higher ranges,
they should at least be checked for operation and
approximately correct response to radiation. Other-

wise, a cautionary note that they have not been checked
should be placed on the instrument.

A reference check source of long half-life, e g.. Ce 117
or Ra D and E, shall also be read at the time of the above
calibration or as soon as the instrument is received
from a calibration laboratory. The readings shall be
taken with the check source placed in specific geometry
relative to the detector. A reading of this reference
check source should be taken:

I.  Before each use and also after each survey to en-
sure that the instrument was operational during
the survey.

=

After each maintenance and/or battery change.
3. At least quarterly,

If any reading with the samc geometry is not
within +20 percent of the reading measured
immediately after calibration, the instrument
should be recalibrated (see Item A).

The instrument must be calibrated at lower energies if
its response is energy dependent and if the instrument is
to be used for quantitative measurements in the Xe- 133

or Tc-99m energy ranges.
The calibration may be done either !

1. Asin Item A above with calibrated standards of
radionuclides at or near the desired energies, or

: As a relative intercomparison with an energy-
independent instrument and uncalibrated radio-
nuclides.

Alternatively, the manufacturer's energy response

curve(s) may be used to correct instrument readings

approptiately when lower-energy radiation is monitored.

Records of the above Items A, B-2, B-3, and C must be
maintained

Use of Inverse Square Law and Radioactive Decay Law

I A calibrated source will have a calibration certifi-

21 mCl of Co40, snd uﬁa"mm'm - “:av'o'oc"”'
ot 20 em). . : R Reutw cate giving its exposure rate ai a given distance,
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or its activity, measured on a specified date by
the manufacturer or NBS.

A The Inverse Square Law may be used with
any point source to calculate the *xposure
rate at other distances.

b.  The Radioactive Decay Law may be used to
calaulate the exposure rates or source activi-
ties at times other than the calibration date.

Inverse Square Law

Consider a*'point™ source of radiation at position
S, as shown in Figure D-1. Then, the relationship
between exposure rates ', and l at detector
positions ? and P, which are at dhuneu D| and
D from S, nmcévdy. is given by the following

oqumon
2

D
l’-s‘;xl"

where l and R, are exposure rates in the same

units (e..., mR/hr, R/hr), and D‘ and D, are the

dbmum in Figure D-! in the same unm (eg.,
,em, ft).

S Py P2
. —— —
o

D,

Figure D-1

Radioactive Decay Law

Exposure rate t units of time after specified cali-
bration date

‘*m t
I"loltl % =

A source -uhm“mdo"‘dat source when the source
4 the radiation detector are small, in any dimension, compared to
so-“n- ot which tion is 1o he measured. mu'pmonbo
tor should be ot mo'ubu igure D-|
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where
Ro and ll' are in the same units (e.g,
mR/hr or R/hr).
lo is exposure rate on the speci
fied calibration date,
l' is exposure rate t units of time
later.
T'A and t are in the same units (years,
months, days, etc.).
TV; is radionuclide half-life.
t is number of units of time
elapsed between calibration
and present time.

Example . Source output is given by calibration
certificate as 100 mR/hr at | foot on March 10,
1975 Radionuclide half-life is 5.27 years.

Question: What is the output at 3 feet on
March 10, 1977 (2.0 years)?

'y Output at | foot, 2.0 years afier calibration
date

(0.693 x 2.0)
R= 100 mR/hrx e

=100x077= 77 mR/hr at
I foot on March 10, 1977,

b.  Output at 3 feet, 2.0 years after calibration
date

(1 foot)?
I’ feet = ———— x 77 mR/hr
(3 feet)?

'%l 77=8.6 mR/hr at

3 feet, 2.0 years after
calibration.




CALIBRATION OF SURVEY INSTRUMENTS

Check appropriate items.
X 1. 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 | 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 + 10 percent of the calculated or known values for each point
checked. Readings within +20 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 + 10 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
X 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
AR el e (2) The calibration procedures in Section | of Appendix D will be used
or
Sk (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, Inc.

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

(3) Procedures and sources

X _ have been approved by NRC and are on file in License No. 21-20153-01

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 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 the information on

the attached “Certificate of Instrument Calibration.”
the consultant’s reporting form as attached.
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Medical Physics Consultants, 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:



APPENDIX D (Continued)

Section 2

METHODS FOR CALIBRATION OF DOSE CALIBRATOR®*

All radiopharmaceuticals must be assayed for activity to
an accuracy of 10 percent. The most common instrument for
accomplishing this is an ionization-type dose calibrator, The
instrument must be checked for accurate operation at the time
of installation and periodically thereafter.

A.  Test for the following:
I Instrument constancy (daily)

2. Instrument accuracy (at installation and annually
thereafter)

3. Instrument linearity (at installation and quarterly
thereafter)

4.  Geometrical variation (at installation)
B. After repair or adjustment of the dose calibrator, repeat

ali the appropriate tests listed above (dependent upon
the nature of the repairs).

I

Test for Instrument Constancy

Instrument constancy means that there is reproduci-
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.

Cs-137, Co-57,** or Ra-226"* using a reproducible
geometry before each day's use of the instrument.
Preferably, at least two reference sources (for example,
3-5 mCi of Co-57 and 100-200 uCi of Cs-137 or 1-2
mg Ra-226 (with appropriate decay corrections) will

be alternated each day of use to test the instrument’s E

performance over a range of photon energies and
source activities.

I Assay each reference source using the appropriate
instrument setting (i.e., Co 137 setting for Cs-137).

2. Measure hackground level at same instrument set-
ting, or check that sutomatic background sub-
traction is operating properly when blanks arc
inserted in the calibrator.
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3. Calculate net activity of each source subtracting
out background level.

4 For each source, plot net activity versus the day
of the year on semilog graph paper.

4 Log the background levels.

6. Indicate the predicted activity of each source
based on decay calculations and the +5 percent
limits on the graph.

7. Repeat the procedure used for the Cs-137 source
for all the commonly used radionuclide settings.

8.  Variations greater than +5 percent from the pre-
dicted activity indicate the need for instrument
repair or adjustment.

9.  Investigate higher than normal backeround levels
to determine their origin and to eliminate them
if possible by decontamination, relocation, etc.

Inspect the instrument on a quarterly basis to ascertain
that the measurement chamber liner is in place and
that instrument zero is properly set (se * manufacturer's
instructions).

Test of Instrument Linearity

The linearity of a dose calibrator should be ascertained
over the entire range of activities employed. This test
will use a vial of Tc-99m whose activity is equivalent to
the maximum anticipated activity to be assayed (e.g.,
the first elution from 2 new generator).

1.  Assay the Tc-99m vial in the dose calibrator. and
subtract background level to obtain net activity
in millicuries.

2. Repeat step | at time intervals of 6, 24, 30, and
48 hours after the initial assay.

3. Using the 30-hour activity measurement as a start-
ing point, calculate the predicted activities at 0,
6, 24, and 48 hours using the following table:



Assay Time® (hr) Correction Factor

0 31.633
6 15.853
24 1.995
30 1
48 0.126

Example - 1f the net activity measured at 30 hours
was 15.625 mCi, the calculated activities for 6 and
48 hours would be 15625 mCi x 15.853=2477
mCi and 15.625 mCi x 0.126 = 1.97 m(j, respec-
tively.

4, On log-log coordinate paper, plot the measured
net activity (for each time interval) versus the
calculated activity (for the same time interval).

S.  Theactivities plotted should be within + 5 percent
of the calculated activity if the instrument is
linear and functioning properly. Errors greater
than +5 percent indicate the need for repair or
adjustment of the instrument.

6. If instrument linearity cannot be corrected, it will
be necessary in routine assays to use either(a) an
aliquot of the eluate that can be accurately mea-
sured or (b) the graph constructed in step 4 to
relate measured activities to calculated activities.

Test for Geometrical Variation

There may be significant geometrical variation in activi-
ty measured as a function of sample volume or configu-
ration, depending on the volume and size of the ioniza-
tion chamber used in the dose calibrator. The extent
of geometrical variation should be ascertained for
commonly used radionuclides and appropriate correc-
tion factors computed if variations are significant, i.e.,
greater than +2 percent. (Even though correction fac-
tors may be provided by the manufacturer, the accu-
racy of these should be checked.) When available from
the manufacturer, certified data on geometrical varia-
tions may be used in lieu of these measurements.

To measure variation with volume of liquid, a 30-cc
vial containing 2 mCi of Co-57 or other approprniate
radionuclide in a volume of | m! will be used.

I Assay vial at the appropriate instrument setting,
and subtract background level to obtain net
activity.

2. Increase the volume of liquid in the vial in steps
to 2, 4,8, 10, 20, and 25 m! by adding the appro-
priate amount of water or saline. After each addi-
tion, gently shake vial to mix contents and assay

the third decimal as indicated. The

A1 times should be measured in whole hours and correction
tors d to
T, ,, = 6.02 hours has used in calculating
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as in step 1. (Follow good radiation safety prac-
tices to avoid contamination and to minimize
radiation exposure.)

3 Select one volume as a standard (such as the
volume of reference standard used in performing
the test for instrument accuracy), and calculate
the ratio of measured activities for each volume
to the reference volume activity. This represents
the volume correction factor (CF),

Example: If activities of 2.04, 2.02, and 2.00 mCi
are measured for 4, 8, and 10 m! volumes and
10 ml is the reference volume selected.

2.00
4 m! Vol CF==——=0.98
e

4 Plot the correction factors against the volume on
linear graph paper. Use this graph to select the
proper volume correction factors for routine
assay of that radionuclide.

5. The true activity of a sample is calculated as
follows:

True Activity = Measured Activity x
Correction Factor

where the correction factor used is for the same
volume and geometrical configuration as the
sample measured.

6. Similarly, the same activity of Co-57 in a syringe
may be compared with that of 10 ml in a 30-cc
vial, and a correction factor may be calculated.

7. Itshould be noted that differences of 200 percent
in dose calibrator readings between glass and
plastic syringes have been observed for lower-
energy radionuclides such as 1-125, which should
be assayed in a dose calibrator only if the relia-
bility of such an assay can be established. Glass
tubes and syringes may also vary enough in thick-
ness to cause significant errors in assaying I-125.
Hence, adequate correction factors must be
established.

An alternative to providing syringe calibration
factors is to simply assay the stock vial before
and after filling the syringe. The activily in the
syringe is then the difference in the two readings
(with a volume correction if significant).

Test for Instrument Accuracy

Check the accuracy of the dose calibrator for several
radionuclides, including Cs-137, Co-57, and Ba-133,
using appropriate reference standards whose activities
have been calibrated by comparisons with standard
sources that have been assayed by NBS and documented.



The activity levels of the reference sources used should
approximate those levels normally encountered in clin-
ical use (e.g., Co-57, 3-5 millicuries) giving adequate
attention to source configuration. Identify in your
application the three sources that you will use. State
nuclide, activity, and calibration accuracy. The lower-
energy reference standards (Tc-99m, Xe-133, 1-125)
must be in vials with the same thickness of glass as the
actual samples to be measured for best accuracy.

l. Assay the reference standard in the dose calibra-
tor at the appropriate setting, and subtract the
background level to obtzin the net activity.

& Repeat step | for a total of 3 determinations, and
average results.

3. The average activity determined in step 2 should
agree with the certified activity of the reference
source within +5 percent after decay corrections.
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Repeat the above steps for other commonly used
radionuclides for which adequate reference stand
ards are available.

Keep a log of these calibration checks.

Calibration checks that do not agree within
+5 percent indicate that the instrument should
be repaired or adjusted. If this is not possible, a
calibration factor should be calculated for use
during routine assays of radionuclides.

At the same time the instrument is being initially
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-
ous radionuclide settings used (Cs-137, I-131,
Te-99m, 1125, etc.), and record the readings.
These values may later be used to check instru-
ment calibration at each setting (after correcting
for decay of the long-lived source) without re-
quiring more reference standards. Keep a log of
these initial and subsequent readings.



CALIBRATION OF DOSE CALIBRATOR

A.  Sources Used for Lincarity Test
(Check as appropriate)
—2X_____ First elution from new Mo-99/Tc-99m generator

or

X Other* (specify) ____Maximum activity used

B.  Sources Used for Instrument Accuracy and Constancy Tests

Suggested
Radionuclide Activity (mCi)
Co-57 3.5
Ba-133 0.1-0.5
Cs-137 0.1-0.2
Ra-226 1-2

o — X ____ The procedures described in Section 2 of Appendix D will be used for calibration of the dose calibrator

or

e . . Equivalent procedures are attached.

*For licensees who are not authorized for Mo-99/Tc-99m generators. activity must be equivalent to the highest activity used.

Activity (mCi)

Accuracy

+5%

I+ +
w
o0
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PERSONNEL TRAINING PROGRAM

1. 1Individuals 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.
b.

C.

All terms of the license pertinent to radiation safety.
Areas where radioactive material is used or stored.
Potential hazards associated with radiocactive material.

Radiological safety procedures appropriate to their
respective duties.

Pertinent NRC regulations.
Rules and regulations of the license.

Obligation to report unsafe conditions to the Radiation
Safety Officer.

Appropriate response to emergencies or unsafe con-
ditions.

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

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 meetings.



APPENDIX E

ITEM 13

PROCEDURES FOR ORDERING AND ACCEPTING DELIVERY
OF RADIOACTIVE MATERIAL

The Supervisory Nuclesr Medicine Technologist will
place all orders fot radloactive materidls and will ensure
that the requested materials and quantities sre auth-
otized by the lcense and that possession limits are not
exceeded.

(1) A written request® wili be obtained from the
physician who will pet{. m the piocedure,

Persons ordering the materieis will refer-
ence the physiclan's writter request when

placing the order. The physiclan’s request
will Indicate isotope, compound, activity
A system for ordering and recelving radiosctive mate- level, ete.,
risls will be establithed and maintained. The system ‘
will consist minimally of the following. The physician’s written request will be ref-
erenced when recelving, opening, or storing
the radioactive material.
Ordering of routinely used materials
e ftisessential that written records® be maintained
for all ordering and recelpt procedures.
(1)  Wiltten records that identify the isotope,
compound, sclivity levels, and supplier,
ete., will be used.

During normal working hours, carriers will be instructed
to deliver radiosctive packages directly to the Nuclear
Medicine Department.

The written récords will be referenced when
opening or storing radioactive shipment.

During off-duty hours, security personne! or other
designated individuals will accept delivery of radiosc-
tive packages In sccordance with the procedures out-
lined In the sample memorandum below,

.ln the ~ase of specisl orders, the physician 'y written reguest and
sppropriste ﬂm-rh.‘u«lpl 1ecords be referenced and the dose
sssayed prior to lts administration.

Ordering of specially used materials (e g., thers-
peutic uses)

**SAMPLE MEMORANDUM
MEMORANDUM FOR: Security Personnel

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.

If the package is wet or appears to be damaged immediately contact the
Radiation Safety Officer. Ask th~ carrier to remain until it can be
determined that neither he nor the delivery vehicle is contaminated.

**RADIATION SAFETY OFFICER

**OFFICE PHONE !

**HOME PHONE

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




APPENDIX F

PROCEDURES FOR SAFELY OPENING PACKAGES
CONTAINING RADIOACTIVE MATERIAL

Special requirc ments will be followed for packages con-
taining quantities of radioactive material in excess of
the Type A quantity limits as specified in paragraphs
20.205(aX1) and (cX1) of I0CFR Part 20 (more than
20 Ci for Mo-99 an¢ T'c-99m). They will be monitored
for surface contamination and external radiation levels
within 3 hours after receipt if received during working
hours or within 18 hours if received after working
hours, in accordance with the requirements of para-
graphs 20.205(a) through (c). All shipments of liquids
greater then exempt quantities wili be tested for leak-
age. The NRC Regional Office will be notified in accord-
ance with the regulations if removable contamination
exceeds 0.01 uCi/100 em? or if external radiation
levels exceed 200 mR/hr at the package surface or
10 mR/hr at 3 feet (or | m).

For all packages, ths following additional procedures
for opening packages will be carried out :

A Put on gloves to prevent hand contamination.

b, Visually inspect package for any sign of damage
(e.g., wetness, crushed). If damage is noted, stop
procedure and notify Radiation Safety Officer.

{ ¢ exposure rate at 3 feet (or | m) from
sckage surface and record. If >10 mR/hr, stop
procedure and notify Radiation Safety Officer

Measure surface exposure rate and record. If
>200 mR /hr, stop procedure and notify Radiation
Safety Officer.

Open the package with the following precau-
tionary steps:

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

(2) Open inner package and verify that con-
tents agree with those on packing slip.
Compare requisition,* packing slip, and
label on bottle.

Check integrity of final source container
(i.e., inspect for breakage of seals or vials,
loss of liquid, and discoloration of pack-
aging material).

Check also that shipment does not exceed
possession limits.

Wipe external surface of final source container
and remove wipe to low background ares. Assay
the wipe and record amount of removable radio-
activity (e.g., uCi/100 cm’, etc.). Check wipes
with a thin-end-window G-M survey meter, and
take precautions against the spread of contamina-
tion as necessary.

Monitor the packing material ard packages for
contamination before discarding.

(1) Ifcontaminated, treat as radioactive waste.
(2) If not contam! iated, obliterate radiation

labels before discarding in regular trash.

Maintain records of the results of checking each package,
using “Radioactive Shipment Receipt Record™ (sce next
page) or a form containing the same information.

-
In the case of special orders (e.g.. therapy doses). slso compare
with physicisn's tten request.

remove packing slip.




APPENDIX G

GENERAL RULES FOR SAFE USE OF RADIOACTIVE MATERIAL

Wear laboratory coats or other protective clothing at
all times in areas where radioactive materials are used.

Wear disposable gloves at all times while handling
radioactive materials.

Monitor hands and clothing for contamination after
each procedure or before leaving the area.

Always use syringe shields for routine preparation of
patient doses and administration to patients, except in
circumstances such as pediatric cases when their use
would compromise the patient's well-being. 'n these
exceptional cases, use other protective methods such
as remote delivery of the dose (e.g., through use of a
butterfly valve).

2. Do not eat, drink, smoke, or apply cosmetics in any
area where radioactive material is stored or used

Do not store food. drink, or personal effects with
radioactive material

Assay each patient dose in the dose calibrator prior
to administration. Do not use any doses that differ
from the prescribed dose by more than 10 percent

For therapeutic doses, also check the patient's name,
the radionuclide, the chemical form, and the activ-

ity vs. the order written by the physician who will
perform the procedure.

Wear personnel monitcring devicas (film badge or TLD)
at all times while in areas where radioactive materials
are used or stored. These devices should be worn at
chest or waist level. Personnel monitoring devices when
not being worr to monitor occupational exposures
should be stored in a designated low background zrea.

Wear TLD finger badges during elution of generator and
preparation, assay, and injection of radiopharmaceuti-
cals.

Dispose of radioactive waste only in specially designated
and properly shielded receptacles.

Never pipette by mouth

Survey generator, kit preparation, and injection areas
for contamination after each procedure or at the end
of the day. Decontaminate if necessary

Confine radioactive solutions in covered containers
plainly identified and labeled with name of compound.
radionuclide. date, activily, and radiation level, if
applicable

Always transport radioactive materigl in shielded
containers




APPENDIX H

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 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,
ent paper.

3. CLEAN UP: Use disposable gloves and remote handling . 4
tongs. Carefully fold the absorbent paper and pad. In-
sert into a plastic bag and dispose of in the radioactive
waste container. Also insert into the plastic bag all other 6.
contaminated materials such as disposable gloves.

4 SURVEY: With a low-range, thin-window G-M survey
meter, check the area around the spill, hands, and
cloth'ng for contamination.

5. REPORT: Report incident to the Radiation Safety
Officer.

Major Spilis

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-

CLOSE THE ROOM: Leave the room and lock the
door(s) to prevent entry.

CALL FOR HELP: Notify the Radiation Safety Offi-
cer immediately.

PERSONNEL DECONTAMINATION: Contaminated
clothing should be removed and stored for further evalu-
ation by the Radiation Safety Officer. If the spillison
the skin, flush thoroughly and then wash with mild
soap and lukewarm water.

RADIATION SAFETY OFFICER: .
OFFICE PHONE:
HOME PHONE:

ALTERNATE NAMES AND TELEPHONE NUMBERS
DESIGNATED BY RADIATION SAFETY OFFICER:

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

the movement of all personnel potentially contami- h.“'l e 'm’c"“ information for your facility should be supplied

when posting these procedures or submitting them

nated to prevent the spread. with the application.

10.8-37



APPENDIX |
AREA SURVEY PROCEDURES

All elution, preparation, and injection areas will be

surveyed daily with an appropriately low-range survey
meter and decontaminated if necessary.*

Laboratory areas where only smail quantities of radio-
active material are used (less than 200 puCi) will be
surveyed monthly.

Waste storage areas and all other laboratory areas will
be surveyed weekly.

The weekly shd monthly surveys will consist of:

. A measurement of radiation levels with a survey
meter sufficiently sensitive to detect 0.1 mR/hr,

b, A series of wipe tests to measure contemination
levels. The method for performing wipe tests will
be sufficiently sensitive to detect 200 dpm per
100 em? for the contaminant involved. Wipes of
elution and preparstion areas or other "high
background” areas will be removed to a low back-
ground area for measurement.

Y For dally surveys where no sbnormal exposures are found, ::c.

date, the tification of the person performing the survey,
survey results will be recorded.

10.8-39

A permanent record will be kept of all survey results,
including negative results. The record will include:

' Location, date, and identification of equipment
used, including the serial number and pertinent
counting efficiencies.

b.  Name of person conducting the survey,

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

d.  Measured exposure rates, keyed to location on the
drawing (point out rates that require corrective
action).

.. Detected contamination levels, keyed to loca
tions on drawing.

f. Corrective action taken in the case of contamina-
tion or excessive exposure rates, reduced con-
tamination levels or exposure rates after correc
tive action, and any appropriate comments

Area will be clesned if the contamination level exceeds
200 dpm/106 cm?.



APPENDIX J

WASTE DISPOSAL

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

firms, NRC is encouraging its licensees to reduce the volume of wastes sent to these facilities.
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 matcrials in the
sanitary sewer in accordance with §20.303 of 10 CFR Part 20.

1.  Liquid waste will be disposed of (check as appropriate)

X In the sanitary sewer rystem in accordance with
§20.303 of 10 CFR Part 20.

By commercial waste disposal service (see aiso
Item 4 below).

—X__ Other (specify): Returned to unit
1 14 £ :

2. Mo-99/Tc-99m generators will be (check as appropriate)
X Returned to the manufacturer for disposal.

_Held for decay® until radiation levels, as mea-
sured in a low background area with a low-level
survey meter and with all shielding removed, have
reached background levels. All radiation labels
will be removed or obliterated, and the generators
will be disposed of as normal trash.**

areas were described in Item 11 and
y (Item 17).

mon may contain mum radioisotopic contami-

M ¥ colu he ted so that
MM may be :‘.Wmummy ':“ ensure bem.hclumn‘
levels prior to disposal.

Disposed of by commercial waste disposal serv-
ice (see also Item 4 below),

e Other (specify):

* 3. Other solid waste will be (check as appropriate)

X Held for decay® until radiation levels, as mea-
sured in a low background area with a low-level
survey meter and with all shielding removed, have
reached background levels. All radiation labels
will be removed or obliterated, and the waste
will be disposed of in normal trash.

Disposed of by commercial waste disposal serv-
ice (see also Item 4 below).

—X___ Other (specify): _Returned to unit
dose_supplier

4.  The commercial waste disposal service used will he

(Name) (City, State)

NRC/Agreement State License No.

10.8-4)



APPENDIX K

RADIATION SAFETY PROCEDURES FOR
THERAPEUTIC USE OF RADIOFHARMACEUTICALS®

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 bags in the patient’s room and will be checked
in the room and toilel 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. Iteins may be returned for normal use.
protective material as appropriate to the amounts of held for decay, or decontaminated, as appropriate.
contamination to be expected. Attention should be

given to objects likely to be touched by the patient, 9. If urine and vomitus from I-13] therapy patients are
c.g.. telephones, doorknobs, and other items that would collected, they will be stored for decay in the radioac-
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 a low-level survey meter. They will then

be released to the sanitary sewer system.

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 room is reassigned to another

Part 20

Surveys of the patient’s room and surrounding areas
wil! be conducted as soon as practicable after adminis-
tration of the treatment dose. Exposure rates will be
measured at the paticnt's bedside and 3 feet (or | m)
from the patient after administration and at the entrance
to the room. The Radiation Safety Officer or his desig-
nee will then det*rminc how long a person may remain
at these positions and will post these times on the
patient’s chart and on his door. The results of daily
surveys will be used to recalculate permitted times.
which will be posted on the patient’s chart and on his
door.

The form. Nursing Instructions for Patients Treated
with Phosphorus-32, Gold-198, or lodine-131 (or a
similar form containing all the requested information),
will be completed immediately after administration of
the treatment dose A copy will be posted on the
patient's chart.

Radiation levels in unrestricted arcas will be maintained
less than the limits specified in paragraph 20.105(b) of
10 CFR Part 20.

All linens will be surveyed for contamination hefore being
removed from the patient’sroom and, if necessary, will
be held for decay.

Disposable plates, cups, eating utensils, tissue, surgical
dressings, and other similar waste items will be placed
in a specially designated container. The material will be
vollected daily by the Radiation Safety Officer or his
designee. checked for contamination, and disposed of
as normal or radioactive wastc, as appropriate.

patient, the room will be surveyed for contamination
and decontaminated if necessary, and all radioactive
waste and waste containers will be removed.

Nursing Instructions

a Nurses should spend only that amount of time
near the patient required for ordinary nursing
care. Special restrictions may be noted on the pre-
caution shee* on the patient’s chart. Nurses should
read these restrictions before administering to
the patients. Call the Nuclear Medicine Depart-
ment or the Radiation Safety Officer with any
questions about the care of these patients.
Nursing personnel who attend the patient will
wear personnel monitoring devices as advised by
the Radiation Safety Office.

b. Visitors will be limited to those 18 years of age or
over unless other instructions are noted on the
precaution sheet on the patient’s chart.

X Patients must remain in bed while visitors are in
the room and visitors should remain at least 3 feet
(or | m) from the patient.

d.  Patients containing radioactive materials are to be
confined to their rooms except for special medi-
cal or nursing purposes approved by the Nuclear
Medicine Department.

e No nurse. visitor, or attendant who is pregnant
should be permitted in the room of a patient who
has received a therapeutic amount of radioactivity
until the patient no longer presents s radiatior
hazard. Female visitors should be asked whether
they are pregnant,

f. Attending personnel should wear rubber or dis-

" e sure to submit ete response to Item 196 in addition to 3
e b -y 1 ) N e posable plastic gloves when handling urinals,

referencing procedures in Apperdix K.

10.8-43



bedpans, emesis basins, or other containers having
any material obtsined from the body of the patient.
Wash gloves before removing and then wash
hands. The gloves should be left in the patient’s
room in the designated waste container These
gloves need not be sterile or surgical in type.

Disposable items should be used in the care of
these patients, whenever possible. These items
should be placed in the designated waste contain-
er. Contact the Radiation Safety Officer or his
designee for proper disposal of the contents of
the designated waste container.

All clothes and bed linens used by the patient
should be placed in the laundry bag provided and
should be left in the patient’s room to be checked
by the Radiation Safety Officer or his designee.

All nondisposable items should be placed in a
plastic bag and should be left in the patient’s
room to be checked by the Radiation Safety
Officer or his designee.

Surgical dressings should be changed only as
directed by the physician. Au-198 leaking from a
puncture wound may stain the dressings dark red
or purple. Such dressings should not be discarded
but should be collected in plastic bags and turned
over to the Radiation Safety Officer or his desig-
nee. Handle these dressings only with tongs or
tweezers. Wear disposable gloves.

For I-131 patients:

(1) To the degree possible with cooperative
patients, urine will be collected in special
containers provided by the Radiation Safety
Officer or his designee. The patient should
be encouraged to collect his own urine in
the container. If the patient is bedridden, a
separate urinal or bed pan should be pro-
vided. The urinal or bed pan should be
fMushed several times with hot soapy water
after use.

(2) If the nurse helps to collect the excreta,
disposable gloves should be worn. After-
ward, hands should be washed with the
gloves on and again after the gloves are re-
moved. The gloves should be placed in the
designated waste container for disposal by
the Radiation Safety Officer or his designee.

12.

(3) Disposable plates, cups, and eating utensils
will be used by patients who arc treated
with -13).

(4) Vomiting within 24 hours after oral admin-
istration, urinary incontinence, or excessive
sweating within the first 48 hours may result
in contamination of linen and floor. In any
situation where the patient’s room may be
contaminated or if radicactive urine and/or
feces is spilled during collection, call the
Radiation Safety Officer or his designee,
Ext, . Meanwhile, handle all con-
taminated material with disposable gloves
and avoid spreading contamination.

(5) Keep ail contaminated wastes and vomitus
in plastic bags in the patient’s room for
disposal by the Radiation Safety Officer or
his designec. Feces necd not be routinely
saved unless ordered on the chart. The same
toilet should be used by the patient at all
times and it should be well flushed (3 times).
The Radiation Safety Officer will establish
procedures for disposal of wastes (see
Item 12 below).

I If a nurse, attendant, or anyone else knows or
suspects that his or her skin or clothing, including
shoes, is contaminated. notify the Radiation
Safety Officer or his designee immediately. This
person should remain in an area adjacent to the
patient’s room and should not walk about the
hospital. If the hands become contaminated, wash
them immediately with soap and water,

m.  If a therapy patient should need emergency sur-
gery or should die, notify the Radiation Safety
Officer or the Nuclear Medicine Department
immediately.

n.  When the patient is discharged, call the Radiation
Safety Officer or his designee or the Nuclear Medi-
cine Department and request that the room be sur-
veyed for contamination before remaking the oom.

Waste Disposal

When contaminated wastes are transported to the Waste
Storage/Disposal area, precautions will be taken to
minimize external irradiation of personnel. Stored
wastes will be shielded to maintain exposure to per-
sonnel in restricted and unrestricted areas ALARA.




Date

NURSING INSTRUCTIONS FOR PATIENTS TREATED WITH
PHOSPHORUS-22, GOLD-198, OR IODINE-131

Room No.: _ ___ Physician's Name :
Radioisotope Administered:
Date and Time of Adinistration:
Dose Received: Method of Administration
Exposure Rates in mR /hr
Date 3 feet from bed 10 feet from bed

10.

FTRESIIE, - °

14

RSO

(Comply with all checked items)

Visiting time permitted:

Visitors must remain, from patient.

Patient may not leave room.

Visitors under |8 2re not permitted.

Pregnant visitors are not permitted.

Film or TLD badges must be worn.

Pocket chambers will be worn for supplementary personnel monitoring of individual tasks.
Tag the following objects and fill out the tag:

door chart

bed wrist

Disposable gloves must he worn while attending pa ent.

Patient must use disposable utensils.

All items must remain in room until approved for removal by the Radiation Safety Officer or his designee.
Smoking is not permitted,

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

In case of an emergency contact:

Name

On-duty/Off-duty Telephone Numbers

10.845
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APPENDIX M

INFORMATION IN SUPPORT OF XE-133 USE

QUANTITIES TO BE USED

A. Patient information

(1). 10 studies per week
(2). 10 milliCuries (average) per study

B. 200 milliCuries possession limit

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.

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

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.



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).

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

AIR CONCENTRATIONS OF 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 £) / (1E-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
. m -
= 29 CFM

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

AIR CONCENTRATIONS OF 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) = (lES uCi/wk; (0.20)
=7 uCi/m

= 6.7E10 ml/wk
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Assuming a 168-hour week:

V= (6.7E10 ml/weok; / 5168 h-wk)
p m -

= 23, 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
1

whetre.
n = number of 10 mCi-equivalent patient studies

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 1is 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 exhauet fan(s) has
remained stable.

CONTROL NO 3 849



PROCEDURE FOR XENON TRAP EVALUATION

METHOD

1.

2.

3.

4.

5.

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

Place a known activity of xenon-133 (50-100 uCi's) in
front of an uncollimated 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.

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.

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

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.

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.

Determin: the activity in the balloon as follows:
CPM(step 6) /EF (step 4) = activity in balloon

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

An action level of 100-200 uCi's should indicate possible
change of trap charcoal.



MODEL PROGRAM FOR MAINTAINING OCCUPATIONAL RADIATION EXPOSURES

AT MEDICAL INSTITUTIONS ALARA
Parkview Hospital, Osteopathic
(Licensee's Name)
(Date)
Management Commitment 2. Radiation Safety Committee (RSC)’

We, the management of this (medical facility,
hospital, etc.), are committed to the program
described in this paper for keeping exposures
(individual and collective) as low as is reasonahly
achievable (ALARA). In accord with this com-
mitment, we hereby describe an administrative
organization for radiation safety and will develop
the necessary written policy, procedures, and
instructions to foster the ALARA concept with-
in our institution. The organization will include
o Radiation Safety Committee (RSC)' and o
Radiation Safety Officer (KSO).

We will perform a formal annual review of the
radiation safety program, including ALARA
considerations. This shall include reviews of
operating procedures and past exposure records,
inspections, etc., and consultations with the
radiation protection staff or outside consultants.

Modification to operating and maintenance pro-
cedures and to equipment and facilities will be
made where they will reduce exposures unless
the cost, in our judgment, is considered 1o he
unjustified. We will be able to demonstrate, if
necessary, that improvements have been sought,
that modifications have been considered. and that
they have been implemented where reasonable
Where modifications have been recommended
but not implemented, we will be prepared to
describe the reasons for not implementing them

In addition to maintaining doses to individuals
s far below the limits as is reasonably achievable,
the sum of the doses received by all exposed
idividuals will also be maintained at the lowest
practicable level. It would not be desirable, for
example, to hold the highest doses to individuals
to some fraction of the applicable Hmit if this
involved exposing additional people and signif-
icantly increasing the sum of radistion doses
received by all involved individuals
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Review of Proposed Users and Uses

(1) The RSC will thoroughly review the
qualifications of each applicant with
respect (o the types and quantitics of
materials and uses for which he has
applied to ensure that the applicant will
be ahble to take appropriate measures to
maintain exposure ALARA.

(2)  When considering a new use of byproduct
material. the RSC will review the efforts
of the applicant to maintain exposure
ALARA. The user should have systematized
procedures to ensure ALARA and shall
have incorporated the use of special
equipment such as syringe shields. rubber
gloves, elc., in his proposed use.

(3)  The RSC will ensure that the user justifies
his procedures and that dose will be ALARA
(individual and collective ).

Delegation of Authority

(The judiclous delegation of RSC authority is
essential to the enforcement of an ALARA

program.)

(1) The RSC will delegate authority to the
RSO for enforcement of the ALARA
concept.

(2)  The RSC will support the RSO in those
Instances where it is necessary for the RSO
to assert his/her authority. Where the
RSO has been overruled, the Commitiee
will record the hasis tor its action in the
minutes of the Committee's quarterly
meeting
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Review of ALARA Program

(1) The RSC will encourage all users to review
current procedures and develop new pro-
cedures as appropriate to implemnent the
ALARA concept.

(2) The RSC will perform a quarterly review
of occupational radiation exposure with
particular attention to instances where
Investigational Levels in Table 0-1 below
are exceeded. The principal purpose of
this review is to assess trends in occupa-
tional exposure as an index of the ALARA
program quality and to decide if action is
warranted when Investigational Levels are
exceeded (see Section 6).

(3) The RSC will evaluate our institution’s
overall efforts for maintaining exposures
ALARA on an annual basis. This review
will include the efforts of the RSO, autho
rized users, and workers as well as those
of management.

3 Radiation Safety Officer (RSO)

Annual and Quarterly Review

(1) Annual review of the radiation salety pro-
gram, The RSO will perform an annual re-
view of the radiation safety program for
adherence to ALARA concepts. Reviews
of specific procedures may be conducted
on a more frequent basis.

(2) Quarterly review of occupational expo-
sures. The RSO will review at least quar-
terly the external radiation exposures of
authorized users and workers to determine
that their exposures are ALARA in accord-
ance with the provisions of Section 6 of
this program

(3) Quarterly review of records of radiation
level surveys. The RSO will review radia-
tion levels in unrestricted and restricted
areas to determine that they were at
ALARA levels during the previous quarter.

Fducation Responsibilities for ALARA Program
(1) The RSO will schedule briefings and educa

tional sessions to inform workers of
ALARA program efforts.

Yrhe NRC has emphasieed that the Investigationsl Levels in this

am are Aot new dose Himits but, uno« lc" t2s
"m “&*J

of the Internations! C:
points o Mh the nnl. are con-
110 justify further investigations,
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(2) The RSO will ensure that authorized users, ,
workers, and ancillary personnel who may
be exposed to radiation will be instructed
in the ALARA philosophy and informed
that management, the RSC, and the RSO
are committed to implementing the
ALARA concept,

Cooperative Efforts for Development of ALARA
Procedures

Radiation workers will be given opportunities
to participate in formulation of the procedures
that they will be required to follow.

(1) The RSO will be in close contact with all
users and workers in order tc develop
ALARA procedures for working with
radioactive materials.

(2) The RSO will establish procedures for
receiving and evaluating the suggestions of
individual workers for improving health
physics practices and will encourage the
use of those procedures.

Reviewing Instances of Deviation from Good
ALARA Practices

The RSO will investigate all known instances
of deviation from good ALARA practices and,
if possible, will determine the causes. When the
cause is known, the RSO will require changes
in the program to maintain exposures ALARA.

Authorized Users

New Procedures Involving Potential Radiation
Exposures

(1) The authorized user will consult with, and
receive the approval of, the RSO and/or
RSC during the planning stage before using
radioactive materials for a new procedure,

(2) The authorized user will evaluate all proce-
dures before using radioactive materials
to ensure that exposures will be kept
ALARA. This may be enhanced through
the application of trial runs.

Responsibility of Authorized User to Persons
Under His/Her Supervision

(1) The authorized user will explain the
ALARA concept and his/her commitment
to maintain exposures ALARA to all per-
sons under his/her supervision.

(2) The authorized user will ensure that per-
sons under his/her supervision who are



subject to occupational radiation expo-
sure are trained and educated in good
health physics practices and in maintaining
exposuies ALARA.

$.  Persons Who Receive Occupationsl Radiatior Exposure

a.  The worker will be instructed in the ALARA
concept and its relationship to working proce-
dures and work conditions.

b.  The worker will know what recourses are avail-
able if he/she feels that ALARA is not being
promoted on the job.

6.  Establishment of Investigational Levels In Order to
Monitor Individual Occupationsi External Radiation

Fxposures

This institution (or private practice) hereby establishes
Investigational Levels for occupational external radia-
tion exposure which, when exceeded, will initiate
review or investigation by the RSC and/or the RSO.
The Investigational Levels that we have adopteda arc
listed in Table O-1 below. These levels apply to the
exposure of individual workers.

Table 0-1

Investigational Levels
{mrems per calendar quarter)

Level | Level Il
1. Whole body; head and 12§ 375

trunk ;active blood-forming
organs; lens of eyes; or

gonads

2. Hands and forearms; feet 1875 5625
and ankles

3. Skin of whole body* 750 2250

.
Not normally a able to nuclear medicine atlons except
those using ml&a&":mmh of betaemitting l:o'é:pu

The Radiation Safety Officer will review and record
on Form NRC-5, “Current Occupational External
Radiation Fxposures,” or an equivalent form (eg.,
dosimeter processor’s report), results of personnel
monitoring not less than once in any calendar quarter
as required by §20.401 of 10 CFR Part 20. The follow-
ing actions will be taken at the Investigational Levels
as stated in Table 0-1 :
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Quarterly exposure of individuals to less than
Investigational Level .

Except when deemed appropriate by the RSO,
no further action will be taken in those cases
where an individual's exposure is less than
Table 01 values for the Investigational Level |

Personnel exposures equal to or greater than
Investigational Level |, but less than Investiga-
tional Level 11

The RSO will review the exposure of each indi-
vidual whose quarterly exposures equal or exceed
Investigational Level I and will report the results
of the reviews at the first RSC meeting following
the quarter when the exposure was recorded. If
the exposure does not equal or exceed Investiga-
tional Level I, no action related specifically to
the exposure is required unless deemed appro-
priate by the Committee. The Committec will,
however, consider each such exposure in com-
parison with those of others performing similar
tasks as an index of ALARA progrim quality
and will record the review in the ‘ommittee
minutes.

Exposure equal to or greater than Investiga-
tional Level II,

The RSO will investigate in a timely manner the
cause(s) of all personnel exposures equaling or ex:
ceeding Investigational Level Il ard, if warranted,
will take action. A report of the investigation, ac-
tions taken, if any, and a copy of the individual's
Form NRC-5 or its equivalent will be presented
to the RSC at the first RSC meeting following
completion of the investigation. The details of
these reports will be recorded in the RSC minutes,
Committee minutes will be sent to the manage-
ment of this institution for review, The minutes,
containing details of the investigation, will be
made available to NRC inspectors for review at
the time of the next inspection.

Reestablishment of an individual occupational
worker's Investigational Level Il to alevel above
that listed in Table O-1,

In cases where a worker's or a group of workers’
exposures need to exceed Investigational Leve! I,
a new, higher investigational Level Il may be
established on the basis that it is consistent with
good ALARA practices for that individual or
grovp. Justification for a new Investigational
Level 11 will be documerted

The RSC will review the justification for, and will

approve, all revisions of Investigational Level 1.
In such cases. when the exposure equals orexceeds

ContrROLNO. 7884 9



the newly established Investigational Level 1],
those actions listed in paragraph 6.c above will
be followed.

7. Signature of Certifying Official®
| hereby certify that this institution (or private prac-

tice) has implementcd the ALARA Program set forth
sbove.
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Signature .

Name (print or type)

President

Title

Institution (or Private Practice) Name and Address




