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REF: NRC 313 ITEM S AND &

17EM S - BYPRODUCT MATERIAL AMOUNT ITEM 6 - PURPOSE
A) MATERIAL IN 35.100 AS NEEDED MEDICAL USE
B) MATERIAL IN 35.200 AS NEEDED MEDICAL USE
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REF: NRC 313 ITEM 7
RADIATION SAFETY OFFICER & AUTHORIZED USERS

ITEM 7.1 - RADIATION SAFETY OFFICER

IRAIN AVAILAB!

The training and experience descriptions of the Radiation Safety Officer are
appended to this application or referenced as already on file with the NRC.

The R.5.0. 1s responsible for the overall Radiation Protection Program within
the institution., The R.S.0. has authority to implement and enforce all NRC
license stipulations and rcgulatlons pertaining tec the institution on a daily
basis and has the authority to imeediately terminate any hazardous operation,
The R.S.0.'s responsibilities invol.2 not only routine applications and
occupational personnel within the restricted areas using radioactive materials
in the institution, but also all non-occupational personnel and visitors in
non-restricted areas, as well as security and handling procedures from the time
radiocactive shipeents arrive in the hospital, day or night, through the timse all
such sources are properly used or disposed. The R.S.0. wmust provide and
document extensive education (initially, as needed, and at least annually) ot
all personnel and public who say come within the vicinity of radicactive
saterials.,

The R.85.0. must provide back-up 24 hours per day coverage during illness,
vacations, or emergency, by providing Administration and the occupational
personnel with the phone numbers of consulting physical scientists and the
Regional NRC Division of Compliance.
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ATT 7.1.1
AUTHORIZED USERS

NAME AUTHORIZED USER

RADIATION SAFETY OFFICER

D-1 M. Park, M.D. [tema 5 A)
B)

For training and experience, please reference License No. 40-07328-03

ATT 7.1.2

AUTHORIZED USERS

NAME A!THORIZED USER
6. M. Huet, M.D. Ites S5 A)
B)
Dai M., Park, M.D. Item 5 A)
B)
Paul Bloom, Jr., M,D, [t2m S A)
B)

For training and experience, please reference License No., 40-07328-01,
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REF. NRC 313 - ITEM B
APPENDIX A
PERSONNEL TRAINING PROGRAM
We will establish and implement the model training program that was published in

Appendix A to Regulatory Guide 10.8, Revision 2 and append a “able ATT 8.1 that

1dentifies the groups of workers who will receive training and the asethod of
training.

FPage S
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ATT 8.1
WORKERS RECEIVING TRAINING AS STATED IN APPENDIX A:
Nuclear Medicine Personnel
Housekeeping Fersonnel

Security Personnel, or other designated individuals, who are responsible for the
off-duty hour receipt of radiocactive materials.

Training will be i1n the fora of lectures, demonstrations, slide presentations,
or written instructions.
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St. Mary's Hospital

Pierre, South Dakota 57501

X-Ray Procedures X-Ray Procedures

Room Room
7 50 7n e 13. Sn N
b A 7
e 3
Hot Lab @
32'uS ™
Passageway Patient
to X-Ray @ wWaiting
Room 12° Area
[Camera Room
i 12*x13*5"
@[ [0)
W .
Hallway
Air Flow Key:
Generator and radiation storage

Dose preparation area

Dose calibrator
Sink

Camera detector head
Camera console

Hot Lab Exhaust, 100 cfm

Hot Lab Supply, 70 cfm
Camera Room Exhaust, 250 cfm
Camera Room Supply, 210 cfm

DWW
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REF: NRC 313 ITEM 9.2
CALIBRATION OF SURVEY METERS

We will establish and impleeent the model procedure for calibrating survey

instruments that was published in Appendix B to Requlatory BGuide 10.8, Revision
a
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REF: NRC 313 ITEM 9.4

PERSONNEL MONITORING

We will establish and i1mplement the model personnel external exposure monitoring
prograa published in Appendix D to Regulatory Guide 10,8, Revision 2.
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REF: NRC 313 ITEM (C.1
RADIATION SAFETY COMMITTEE
We will ostablish and implement the model procedures for establishing and

operating a Radiation Safety Committee that was published in Appendix F to
Regulatory Guide 10.8, Revision 2.

Page 1!
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REFt NRC 313 ITEM 10.2
ALARA

We will establish and isplement the model ALARA programe that was yublished in
Appendix 6 to Regulatory Guide 10.8, Revision 2.
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REF: NRC 2'% ITEM 10.3
LEAK TEST PROCEDURES

We will establish and isplement the model procedure for leak testing sealed
sources that was published ir Appendix H tec Regulatory Guide 10.8, Revision 2,

t
<
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REF: NRC 313 ITEM 10.4

SAFE USE OF RADIOACTIVE PHARMACEUTICALS

We will establie" and i1mplement the model safety rules published in Appendix |
to Regulatory Buide :v.8, Revision 2.

Page 14
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REF: NRC 313 IVEM 10,6
ORDERING AND RECEIVING OF RADIODACTIVE MATERIALS
We will establish and 1splement the model guidance for ordering and receiving

radiocactive material that was published in Appendix ¥ to Regulatory Guide 10.8,
Revision 2,
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REF: NRC 313 ITEM 10.7

OPENING PACKAGES CONTAINING RADICACTIVE MATERIALS

Ne will establish and implesent the model procedure for opening packages that
was published in Appendix L to Regulatory Guide 10.8, Revisio~ 2.
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REF: NPT 3!3 ITEM 10.8&
M.l RECORDS GF UNIT DOSAGE USE
WNe will establisih and 1mplesont the wudel procedure for a4 unit dosage recoerd
systes that was published in Appendix N.! %o Requlatory Cuide 10.8, Re.i1sinn 2,
M.2 RECORDS UF HWULTIUOSE VIAL USE

Ne will establish and implement the =odgl proredure for a multidose vial racurd
system that was published in Appondix M.2 to Regulatury Guide 10.8, Fevisiaen 2.

REF: NRC 313 ITEM 10.10
M0-99 CONCSNTRATION RECCRDS
Ne will establish and isplement the mpcdel procedure tor measuring and =ecording

molybdenum concentraticn that was published in Appendix M, 7 to Reguiatory Buide
10.8, Revision 2,

Page i€
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REF: NRC 313 ITEM 10,12
ARE~ SURVEY PROCEDURES

We have develiped survey procedures for your review that are appended as ATT
10,12,

Page 19
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ATT 10,12

Asbient Exposure Rate Surveys

| Survey Areas

a. In radiopharmaceutical elution, preparation, and adeinistration areas,
survey at the end of each day of use with a low-range survey aeter,
I diagnostic administrations are occasionally made in patients’ rooms
and special care 1s taken to remove all paraphernalia, those rooms
need not be surveyed,

b. In laboratory areas where only seall quantities of gesma-emitting
radicactive material ar»s processed (less than 200 microcuries at a
tise), survey monthly with a low-range survey seter.

£y In radiopharmaceutical storage and radiopharmaceutical waste storage
areas, survey woekly with a low-range survey seter,

d. In sealed source and brachytherapy storaye areag, survey quarterly
with an 1onization chamber survey eeter.

y 8 Iemediately notify the RSO 1f you find unexpectedly high or low levels.
R y [ n y
" Survey Areas

| a, In radiopharmaceutical elution, preparatior, and adainistration areas,
| survey weekly for removable contamination, [f diagnostic
adeministiations are cccasionally made i1n patients’ rooms and special
care 1s taken to remove all paraphernalia, those roo ;s need not be
surveycd,

b. In laboratory areas where only small quantities of gamea-emitting
raciocactive material are processed (less than 200 microcuries at a
tine), survey sonthly for removable contamination,

€ In radiopharmaceutical storage and radiopharmaceutical waste storage
areas, survey weckly 4or reaovable contamination,

"D

The wipe sample assay procedure should be sufficiently sensitive to detect

the presence of 200 dpe/100 sguare cm of removable contasinatien., You msust
use a radioactive source with a known amount of activity to convert sample

measureaents (usually in counts per minute) to dpa.

| 8 InnecCiately notify the RSO 1f you find unexpectedly high levels.
| Hecords
|
Y, Keey a record of exposure rate and contasination survey results, It aust

intlyde the following information:

@, The date, area surveyed, and 2quipecnt used.

Fage 22
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B, The name or initials of the person who made the survey.

[ R drawing of the areas surveyed a~. contamination and exposure rate
action levelnr as established by the RS0. (Recommended removable
surtace contaasination action levels are pudblished in Regulatory Guide
8.23, "Radiation Safety Sirveys at Medica. Institutions,")

” Measured «xposure rates in aR/hr or contamination levels in dpe/100
square cm, as appropriate.

€. Actions taker in the case of excessive exposure rates or contamination
and follow-up survey information.

L)

The RSO will review anc initial the record at least monthly and also
proeptly in those cases in which action levels were exceeded.

2ruai $ . ' ngar test) ' ' r
n i Because of the relat.vely small quantities of radiocactive
materials used at our facility, we feel the following procedure 1s sufficient to
detect surface centamination levels:

a. Wipe teet samples will be assayed by holding the saear i1mmediately adjacent
tc the open window of our low level g.m. survey meter, Care will be taken
to avoid cvontamsination of the probe.

b. The seear will be held adjacent to the probe for approximately 30 seconds
to ensure that any contaminat.on over normal background levels will be
detectable

€ Neraal b: .ground levels at our “.cility are approximately 2.05 sR/hr. ARny
wipe test reading over that level will indicate the .eed to deccntaminate
the tested area.
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Re®: NRC 313 ITEM 11.1

WASTE DISPOSAL

We will estal'ish and ieplement the general guidance and model procedure for
waste di:nosal that were published in Appendix R to Regulatory Guide 10,8,
Revision 2.
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REF: NRC 313 ITEM 10.12
AIR CONCENTRATION CONTROL

We have attached "Supporting Documentation for Use of Xe-113" for your review,
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St. Mary's Hospital
803 East Dakota
Pierre, Scuth Dakota 57501
Supporting Documentation for Use

of Xe-133

Date: June 1987

In support of our request to use Xe-133 for lung ventilation procedures, we
submit the following information as outlined in Appendix M, “Procedures and
Precautions for Use of Radioactive Gases", of Regulatory Guide 10.8.

1. Quantities to be used:

a. (1) We anticipate the maximum annual number of Xe-133 patient
studies to be 100 for an average weekly total of 2 patients.

(2) At 20 mCi/patient, our average weekly utilization of Xe-133
would be 20 mCi,

b. We request a possession limit of 200 mCi to provide for Xe-133
decayirg in storage and for shipments whose calibration dates are
several days after receipt.

2. Use and Storage Areas

a. Attached is a facility sketch showing the areas in which we plan to
use and store the Xe-133, Vent locations and planned air flow rates
are shown on the sketch, Xe-133 shipments will be stored in the lead
shielded hot lab area.

b. Air flow rates of the vents will be as follows:

(1) Fraction of air recirculated into other areas of the facility =
m.

(2) Exhaust: At least 350 cfm. This exhaust is direct to the
outside and is at least 20 feet distant from the nearest
hospital intake duct., No blocking objects will be placed in
front of the exhaust vents,

g We confirm that total supply vent air i's locaticn will be kept at
least 10% below the total exhaust vent _te, to ensure a negative
pressure effect.

3 Procedures for routine use:

a. NEN's “"CALIDOSE" dispensing systam or other KRC licensed system will
be used to inject precalibrated single dose Xe-133 into the Xe-133
delivery unit,




b. We plan to use an Atomic Products Corporation Model 127-313 gas trap
system or similar NRC approved Xe-133 system for these procedures.

¢. Entrance doors to the nuclear medicine area will be closed during any
use of Xe-133 gas. Since the Hot Lab and Camera rooms exhausts are
used collectively for Xe-133 compliance calculations, we will leave
the doors open between these rooms.

Emergenc: Procedures

In the event of an accidental release of Xe-133 into the room, we will
temporarily evacuate the room(s) and reclose the entrance door for a period
of 29.314 minutes (five room air exchanges). With a total exnhaust rate of
at least 350 c¢fm and a total room volume of approximately 2052 cubic feet,
we estimate one room air turnover to be a maximum of 5.862 minutes,

We confirm that a low level survey meter will be used to survey the
affected area to confirm normal background readings prior to permitting
reoccupation of the rvom.

Xe-133 Concentrations in Restricted Areas:

20,103 of 10 CFk 20 requires that Xe-133 concentrations, averaged over a 40
hour week for a calendar quarier do not exceed 1 x E-5 uCi.

a. The estimated weekly utilization (A) of Xe-133 in our facilities will
be 20 mCi (see Item 1,a,(2) of this application).

b. The estimated fraction of Xe-133 lost (f) during these procedures and
during storage is 0,20 (or 20%).

¢. The minimum amount of air flow (V, necessary per veek to dilute the
Xe-133 to less than 1 x E-5 uCi/ml is calculated as follows:

AV x £ ¢ 1 x E=5 uCi/m]

or vy > Ax f

y 1" x £-5 uCi/m]

| B 20 mCy x 1000 wCi/mCi x .20
1 x B=5 uC/ml

v 2 4 x E4 uCi
T X E<B uCi/ml

vy > 4 x E9 ml/week



Since 1 cfm = 6.797 x £7 m1/40 hr week, this translates to a required air
flow rate of 5.884 cfm,

Vo> 4 » E9 ul;ueek
- XE/m r week/cfm

A 5.884 cfm

We confirm that the ventilation rate will be well over 5.884 cfm to
maintain air concentrations of Xe-133 as low as reasonably achievable.
These rates will be checked semi-annually to verify compliance with NRC
limits.

Xe-133 Concentrations in Unrestricted Areas:

a. We will use a charcoal gas trap as our primary means of disposing of
Xe-133. Since Xe-133 gas traps are not 100% efficient for trapping
Xe-133, we use the following method to ensure that Xe-133
concentrations will not exceed the 10 CFR 20,106 limit of 3 x E-7
uCi/ml, averaged over 1 year,

(1) As calculated in item 5,c., of this application, the estimated
fraction of Xe-133 lost during use and storage is 4 x 4
uCi/week,

(2) This can be expressed in uCi/year as follows:

4 x E4 uCi/week x 52 weeks/year = 208000 uCi/year

(3) 10 CFR 20.106 requires that C = A/V & 3 x E-7 uCi/ml

The required ventilation rate (V) to maintain concentrations
below this level is therefore:

v > A
3 x E~7 uCi1 ml

V > 208000 uCi/¥§ar
X C=f U m

Vo> 6.933E+11

(4) This rate can then be translated to c¢fm as follows:

vV 2 6.933E+11 m1lz§ar
. X ml/year/cfm

V. > 46,720 cfm

We confirm the ventilation rate will be greater than 46.720 cfm to
maintain Xe-133 levels in unrestricted areas as low as reasonably
achievable. The air flow rates will be remeasured semi-annually to
verify compliance with NRC limits,
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Pierre, South Dakota 57501
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