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6, It does not appear necessary to add a no. 14 to the "Instructions for
Care of Patients Containing Sealed Source Implants'', since no. 7 already
contains the statement, ''When temporary implants are removed, the patient
and all areas occupied by the patient will be surveyed to be sure that
all sources have been removed.'

U.S. Nuclear Regulatory Commission, Region ||

7. All wipe samples are counted in a well counter with a wide PHA window
(50 keV to 550 keV).

Any sample counting less than background +3 standard deviations will
indicate no removable contamination. Samples from unrestricted areas
counting more than background +3 standard deviations will indicate the
presence of removable contamination and the area will be cleaned.
Samples frgm restricted areas with more than 200 net counts per minute
per 100 cm® will be cleaned.

8. A revised "Instructions for Receipt of Packages Containing Radioactive
Material' is enclosed.

9. A revised Item 12, '""Personnel Training Program'', is enclosed.

10. Enclosed is a copy of our protocol for determining Mo-99 breakthrough.
Also enclosed are Supplement's A and B of Form NRC-313M for John Daughdrille,
M.D. We would like to request that Dr. Daughdrille be listed as an Individual

User on the renewed |icense.

We hope this additional information satisfactorily answers the questions
raised by Mr. Pettiiohn.

Sincerely,

7 oA
w e /

‘Sister M. Kathleen
Administrator
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A GUIDE FOR THE HANDLING OF SODIUM I10DIDE 1=-131 SOLUTIONS

Store the 1-131 solution bottle in the refrigerator in the lead

shipping shield immediately upon receipt. The refrigerator should
be maintained at 35°to 40°F. Keep the bottle in that shield at all
times.

Always wear rubber or plastic gloves when handling I-131 solution.

Always remove the 1=131 solution bottle cap at arm's length so that
if any iodine escapes upon opening, inhalation of the iodine will
be minimized.

I1f a fume hood is not available, do not open bottle in an area where
there is a draft. Volatilized iodine is a haavy vapor and will not
rise very far under static air conditions.

Always transfer the 1=-131 solution with a bulb(or similar device)
aspirated pipet. Never mouth aspirate the pipet.

Always use a pipet with the smallest diameter at the tip consistant
with the volume to be aspirated. The smaller the volume of the
pipet.itself, the smaller the volume of air displaced from the bottle.

If transferring I-131 solution to another closable container, cap
both containers immediately after making the transfer.

If transferring 1-131 solution to an open container such as a waxed cup
or water glass, discharge the pipet at the surface of the water used for
dose administration. The water should be chilled, but contain no ice.

If the entire contents of the 1-131 solution bottle are used, make the
transfer as in step 3. Do not pour the solution into the administration
container.




DETERMINING Mo~99 BREAKTHROUGH
1. Peak the thyroid uptake system with Cesitin-137.

2. Set the counting window of 300 with a centerline of 750.
3. Count background for one minute.

4. Count eluate in lead shield for ane minute. Place lead shield
as close as possible to the collimator.

5. Count simulated Mo-99 standard (vial labelled 104.8 uCi Mo-99) in
the same shield in the same position as in step 4 for one minute.

6. Calculate the microcuries of Mo—-99 in eluate.

Mo—-99 (uCi) = 85 x eluate net CPM
“simulated Mo-93 standard net CPM

7. Divide the calculated Mo-99 contamination fram step 6by the total
mjlllicuries of Tc-99m in the eluate. '

8.'Dogntusetreeluateifthebb-99cmtanimtimemedslmicrocuie
of Mo-99 per millicurie of Tc-99m, or if the total Mo-%9 contamination
in a patient dose will exceed 5 microcuries.

Th» 85 in the calculation in step 6 is the actual equivalent Mo-99 activity
(in microcuries) of the simulated Mo-99 source labeled 104.8 microcuries.
The sourse is actually Cesium-137 and should decay corrected at the rate of
2.3% per year.




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

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% of the
calculated or known values for each point checked Readings
within $+20% are considered acceptable if a calibration chart or
graph is prepared and attached to the instrument

3. Survey instruments will be calibrated
a By the manufacturer

b At the lhicensee's facility

(1) Cabbration source

Manufacturer's name

Model no

Activity in millicuries
Accuracy

Traceability to primary standard

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

or
(3) The step-by-step procedures, including radiation safety
procedures, are attached
c By a consultant or outside firm
(1) Name James Durlacher
(2) Location -At-Licensee's Facility

(3) Procedures and sources

__X__ have been approved by NRC and are on file in
License No. _13.07215-01

__ are attached

10.8-25



w CALIBRATION OF DOSE CALIBRATOR

A Sources Used for Linearity Test
(Check as appropriate)
1 First elution from new Mo-99/Tc-99m generator
or

Other* (specify)
B Sources Used for Instrument Accuracy and Constancy Tests

Activity

Radionuclide (mC1) Accuracy
Co-57 1-5 5%
Ba-133
Cs-137 . 200 5%
b C X The procedures described in Section 2 of Appendix D will be used

for calibration of the dose calibrator
1[‘

Equivalent procedures are attached

— -
Must be equivalent to the highest activity used

10.8-29



PROCEDURES AND PRECAUTIONS FOR USE OF XENON-133

The following information is provided in accordance with the format
recommended in Appendix M of Regulatory Guide 10.8.

1.

Based on prior experience, the anticipated number of Xenon-133 studies
is approximately 4 per week. The usual administered activity per
patient is 10 millicuries. Thus our desired possession limit of 500
millicuries should be sufficient to provide for shipments whose cali-
bration dates are several days after receipt.

A diagram of the Nuclear Medicine facility is attached, including the
location of supply and exhaust vents. Airflow rates for each vent

were measured with a velometer by our consulting medical nuclear physicist
on March 21, 1980. Similar measurements will be made at six month inter-
vals in order to insure that all airflow rates are maintained as specified
in this application.

At the present time, the hood in the hot lab is not functioning. However,
air leaving the hot lab through the doorway will be exhausted through

the vent in the nuclear imaging room due to the large negative pressure
at doorway A (see diagram). The 600 CFM exhaust vent in the imaging
room exhausts directly to the outside with no recirculation and there

are no intake vents in the imaging room. Thus, makeup air is provided
only through doorway A, creating a substantial negative pressure in the
vicinity of this doorway. This is accentuated by the fact that there

are no exhaust vents in the ultrasound area, and that the air intake vent
in the ultrasound room is located on the wall and directs the air across
the ultrasound area toward doorway A.

Since the Xenon-133 is obtained in unit dose vials, leakage of Xenon-133
is most likely to occur during the actual patient procedure which takes
place in the imaging room. The unit dose vials are stored in the hood
in the hot laboratory behind lead bricks. While this room is not under
negative pressure at this time, the potential for release of Xenon in
this room is small, and if present, any Xenon will be cleared through
the imaging room exhaust vent after it leaves the hot lab. As soon as
the hood exhaust is again functional, the hot lab itself will be under
negative pressure.

The Xenon-133 is administered to the patient in the imaging room using
an Atomic Products Corporation Model 130-330 Xenon Delivery Unit. The
rebreathing system and the patient will be washed out through an Atomic
Products Corporation Model 127-313 Xenon Gas Trap. The effluent from
the trap will be continuously monitored with an Atomic Products Corpora-
tion Model 136-100 Gas Trap Efficiency Monitor. Nose clamps will be
utilized to minimize the escape of Xenon-133 into the room during the
procedure.

In the event that there is an accidental release of a full patient dose
of Xenon-133 into the imaging room, the patient and staff will vacate
the imaging room for approximately one hour. Based on the 600 CFM
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minute exhaust rate, this allows for approximately six air changes.
The room will be surveyed upon reentry in order to verify that no
detectable Xenon-133 is remaining.

In the unlikely event that a full patient dose is released in the

hot lab (for example, if a Xenon-133 vial is dropped and broken), the
entire nuclear medicine facility (hot lab, ultrasound room, and imaging
room) will be vacated for approximately one hour. Each area will be
surveyed upon reentry in order to verify that no detectable Xenon-133

is remaining. At such time as the hood in the hot lab is again func-
tional, the hot lab itself will be under negative pressure and it should
then only be necessary to vacate the hot lab.

Air Concentrations in Restricted Areas

Assumptions: 4 studies per week or
40 millicuries/week = A

20% lost during use
and storage = f

A% £
= 8 x 108 ml/week

1 x 10™%uCi/ml

8 x 108 ml/week
s = 2 x 107 ml/hour

40 hr/week

2 x 107 al/hour
= 11.8 CFM

1.7 x 10° ml/hr/CPM

Thus, in order to meet the requirements of 10 CFR Part 20.103, the imaging
room must have a ventilation rate of at least 11.8 CFM with no recircula-
tion of air.

The measured ventilation rate in our imaging room is 600 CFM with no
recirculation, far in excess of the required minimum ventilation rate
calculated above.

As described earlier, the Xenon-133 will be disposed of by adsorption
onto a charcoal trap.

Assume 20% leakage:

A = 4 studies/week x 52 weeks/year x 10 mCi/study x.2 = 416 millicuries
released/year

V = 600 CFM x 1.484 x 1010 m1/year/cPM

V=28.9 x 1010 ml/year




¢ 5

c o 416 % 10° uCi/year

8.9 x 10* ml/year

8

C=4.7 x 107° uCi/ml

Thus, the maximum antig$pated air concentration, averaged over one year,
does not exceed 3 x 10 ' uCi/ml, as required.

As described earlier, the performance of the trap will be monitored
continuously using the Atomic Products Gas Trap Efficiency Monitor.
Saturated filters will be stored behind lead bricks in the hot lab

until the filter reads background when surveyed with a GM survey meter.
This assumes, of course, that the hood in the hot lab will be functional.
If the filter saturates prior to that time, arrangements wili be made

to store the saturated filter in a corner of the imaging room, where

the ventilation is known to be adequate.
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INSTRUCTIONS FOR RECEIPT OF

PACKAGES CONTAINING RADIOACTIVE MATERIAL

During normal working hours, all incoming shipments of radiocactive
material are to be delivered directly to Nuclear Medicine.

After normal working hours and on weekends, the following instruc-
tions are to be observed for all incoming shipments of radiocactive
material:

1. Examine package for evidence of external damage.

2. If there is nc evidence of external damage, take the package
to the Nuclear Medicine hot laboratory.

3. 1If there is evidence of external damage, such as crushing,
wetness Oor water stains, put on plastic gloves and place the
package in a plastic bag. Seal the bag and take it to the
Nuclear Medicine hot laboratory. Notify the Radiation Safety
Officer immediately. Do not let carrier leave the facility
until he and his vehicle have been checked for contamination
by the Radiation Safety Officer.

Note: Radioactive material is to be ordered only by Nuclear
Medicine persomnel and packages containing radioactive
material are to be opened only by Nuclear Medicine
personnel.

Radiation Safety Officer: John N. Pasalich, M.D.
Office: 219/423-2614 ex 2281
Home: 219/432-6394



All hospital personnel who work with or in the vicinity of radiocactive materialse
will receive proper instruction in accordance with Section 19.12 of 10CFR
Part 19, including:

a) Areas where radioactive material is used or stored.

b) Potential hazards associated with radicactive material.

¢) Radiological safety procedures appropriate to their respective duties.
d) Pertinent NRC regulations.

e) The rules and regulations of the licensee.

f) The pertinent terms of the license.

g) Their obligation to report unsafe conditions.

h) Appropriate resporse to emergencies or unsafe conditionms.

i) Their right to >e informed of their radiation exposure and bir ssay
results.

The above instruction will be provided in the form of an approximately one
hour lecture to all technologists and other appropriate personnel, such as
nursing, clerical, housekeeping and security personnel. Such inscruction
will be provided before these personnel assume their duties with or in the
vicinity of radiocactive materials, during annual refresher trairing, and
whenever there is a significant change in duties, regulati-us o: in the
terms of the license.

Item 12 Personnel Training Program



