Nuclear
Medicine
Patricia C. Vacca ﬁssmm, lnc.

Material Licensing Branch

Division of Fuei Cycle and
Material Safety

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

April 24, 1984

Re: Control #16016
84 MY 11 P33

Dear Ms . Vacca:

This letter is in response to your regqguest for further
information regarding the new license application for Ohio
isotopes, 1inc. The items in this response are intended to
correspond numerically to the questions in your letter dated
March 1, 1984.

) A. The new name the organization has incorporated under is
"Ohio isotopes, Inc."

B. All commitments made in the October 10, 1983
application filed by Centra-Pharm, Inc. are accepted as
binding by Ohio Isotopes, Inc.

> All procedures, instructions and other documents
prepared in support of the October i0, 1983 license
application that specify the name “"Centra-Pharm, inc."
will be changed to reflect the nanme "Ohio Isotopes,
ine,.”

2 The possession limits desired are provided on the marked
copy of Enclosure 1 for the various items.

3 Authorization is requested for Mr. Gec- ge Hinkle and Mr.
Robert D. Yatsu as users for Groups I - V. Please refer to
NRC license #34-18174-MD for Mr. Hinkle's training and
experience. Please refer to NRC license $35-19008-MD for
Mr. Yatsu's training and experience.

4. Mr. Lefevre is listed as the President and day-to-day
radiation safety officer of the organization. Among his
responsibilities and duties will be active participation in
all aspects of the daily operation of the radiopharmacy.
The radiation safety officer's duties will constitute
approximately 15% of Mr. Lefevre's responsibilities. Other
duties, such as calling on accounts, may require Mr. Lefevre
to leave the premises. During his absence, an authorized
user, designated by Mr. Lefevre, will assume the duties of
the RSO and ensure compliance with the NRC's regulations
consistent with the terms and conditions of the license.
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Included as part of Enclosure #2 is a list of tenants
located in the same building as Ohio Isotopes, Inc.
Additionally, a map and pictures of surrounding area
provides detailed information about the neighborhood in
which Ohio Isotopes, Inc. is located.

The operation of a nuclear pharmacy does not conflict with
local codes or zoning laws.

Local fire deparments will be informed that Ohio Isotopes,

Inc. intends to operate a radiopharmacy located at 2937

Switzer Road, Columbus, Ohio 43219. The letter that will

be sent informing the fire departments of said location,

along with a facilities diagram, is included as Enclosure 3.
Additionally, the enclosed guide for emergency handling of a

radioactive fire will be sent with the letter to the fire

department.

A. Revised drawings, Enclosure #4, a & b have been
provided to show the new location of the exhaust vent
and a change in placement of a door leading to the hot
lab area. To provide equivalent limited access, a
lockable door will be at each end of the hallway
connected to the hot lab. The Xenon program is
resubmitted in it's entirety due to restricted area
volume changes and a request for a possession limit of
1500 mCi of Xenon-133 instead of original 2 Curies.

B. A lockable wooden box will be constructed using 1/2"
plywood, to house all radioactive lead waste
containers. This lockable box will control access to
Position 8 and secure the radiocoactive wastes from
unauthorized removal.

4 Weekly area surveys, performed by Ohio Isotopes, Inc.,
will include surveys along common walls with tenants in
adjacent suites. These surveys will be conducted from
Ohio Isotopes, Inc. suite. The radiation levels will
be such that 10 CFR 20.105(b)(1) and (2) for
unrestricted areas can be satisfied prior to being
attenuated further by the common wall, which consists
of 10" concrete block. A lead sheet of at least 1/2"
thikcness will be placed along the common wall where
dose drawing stations are positioned. Ohio Isotopes,
Inc., elected not to post film badges at specified
intervals along common walls due to a courier in one
adjacent suite which stores radioactive materials for a
short period while they are awaiting delivery.
Consequently, any reading above that which is normally

received, for the area being surveyed, will be

investigated immediately.



10.

D. A radioiodine fume hood, manufactured by Atomic
Products contains a charcoal filter which traps 98% of
the volatile lIodine-131. Two of these filters will be
used simultaneously to ensure essentially 100% trapping
efficiency so that there will be no release of
radioactive iodine to the environment.

Authorization is requested to dispose of records for dose
calibrator accuracy, constancy and linearity checks, survey
meter calibration, instrument calibration and gquality
assurance and training for )ccupational and non-occupational
personnel, two years subsegquent to an NRC inspection of
these records.

The package receipt procedures (i.e., page 2 of Item #13)
and the emergency procedures (i.e., page 1 of Item 16) will
contain up-to-date information on how to contact the
appropriate individuals.

A. The procedures for safely opening packages containing
radiocactive material, outlined in Item #l14, submitted
in application dated October 10, 1983, will apply to
all packages including those containing prepackaged in-
vitro kits. ”

B. The footnote on page 1 of Item #l14 is an error and
should not exist. The intent of paragraph e{(2) on page
1 of Item #14 is to mean materials ordered, materials
received and packing list are all in agreement.

A. Section I.A. of page 2 of Item #18 should be revised to
read: "Radioactive wastes picked up will be comprised
o plastic syringes, needles, needle covers and vials
wh ch have been used by client nuclear medicine
departments. This waste may contain any radionuclide
that Ohio Isotopes, Inc. is authorized to distribute."

B. Ohio Isotopes, Inc. intends to use a double shipper's
certificate for shipping radiopharmaceuticals and
subsequent return waste for cliont'.fhnpk ot cerbbicate

15 Fadaue B 4 L S~ LBdaiw, Pt .

Part I of the double ship or‘l certificate will be
properly completed and kept by Ohio Isotopes, Inc. as a
record of dispensed radiopharmaceuticals, applicable
surveys and wipe tests.

Parts 2, 3 and 4 will be received by the client. Part
2 is intended to serve as a receipt record for the
client,



The clients will be instructed as indicated below:

"Ohio Isotopes, Inc. has been licensed by the U.S.
Nuclear Regulatory Commission to pick up those
materials which after use, represent radioactive
waste. Only those materials supplied to you by
Ohio Isotopes, Inc. may be returned to the
pharmacy as waste.

A. Syxinges, pneedles and needles covers:

1. After injection return the needle cover to
the needle, remove the syringe from the
syringe shield and return the syringe to the
unit dose shield provided. Make sure the
needle cover is firmly seated on the needle.

2. Place the unit dose shield in the case
provided for return to the pharmacy.

B. Unit dose vials:

1. After use return the vial to its original
shipping container and place in the case
provided.

2. In those situations (usually I-131 therapy
doses ) where material has been delivered to
you in appropriate D.O.T. packaging, return
the vial to its container, replace in
packaging, and seal.

C. Returning packages:

We will utilize the provision of the new
D.O.T. regulation 49 CFR 173.421, Limited
Quantities of Radioactive Materials. The
regulation states if a package meets the
following requirements, it is excepted from
the specification packaging, marking and
labeling requirements.

1. The radiation level at any point on the
external surface of the package does not
exceed 0.5 mR/hr;

2. The nonfixed (removable) radiocactive
surface contamination on the external surface
of the package does not exceed the limits
npoci!icf in 49 CFR 173.443(a)(660 0
dpm/300cm® ) ;



3. The amount of radioactivity being returned
in the package does not exceed the limits
specified below:

Radionuclide Limited Shipment Quantity
(LSQ)(mCi )
Co-57 9
Co-58 2
Cr-51 60
Ga-67 10
I-123 5
1-125 7
1-131 1
In-111 2.5
Mo-99 2
P-32 3
Tc-99m 10
Ti-201 20
Xe-133 100
Yb-169 8

The above values have been derived from
information contained in 49 CFR 173.423 Table 7
and 49 CFR 173.435 Table of Al and Az values for
radionuclides.

When shipping more than one kind of radicactive
material, simply use the lowest mCi gquantity
assigned for the materials being shippead.

Example: If Tc-99m and P-32 were being shipped in
the same package, only 3.0 mCi of total activity
could be shipped.

Other requirements of this regulation are
satisfied by Ohio Isotopes, Inc. present
packaging.

Part 3 of the Shippers Certificate is to be
completed by the client and held on file as record
of shipment. In order to complete the shipping
certificate and maintain Limited Shipment
Quantities, three functions must be completed by
the client.

1. Insure that the waste being returned does not
exceed the specified limits for Limited Shipment
Quantities.

2. Insure that the radiation level at any point on
the surface of the package does not exceed 0.5
mR/bhr .



3. The activity being returned for each dose must
be recorded on Part 3 of Shipper's Certificate.
This will allow assurance that the activity in the
package being returned does not exceed Limited
Shipment Quantities.

For used radiopharmaceutical products the activity
being returned can be estimated as shown below:

Assume 5% remaining in the syringe allowed to
decay 1 day (for Tc-99m, 4 half lives)

0.05 x 0.0625 = 0.003
Therefore, the activity from a 25 mCi dose is:
25 x 0.003 = 0.075 wCi

it may be necessary to hold UNUSED Tc-99m doses for 48
hours, 8 half lives, to ensure the total activity
returned does not exceed Limited Shipment Quantities.

Be sure that the amount of activity recorded on Part 3
of the Shipper's Certificate is recorded the same on
Part 4. Part 4 of the Shipper's Certificate will be
the pharmacy's receipt record of materials shipped from
the client.

When the delivery personnel from Ohio Isotopes, Inc.
pick up the shipping cases they will slip a clean cover
over the case to ensure that the surface 1is
contamination free. This cover will also have the
appropriate labeling on it which will identify it as a
Limited Shipment Quantity package.

We recommend that this procedure be posted for easy
reference.

Sincerely,

Steven R. Lefevre
President”



11.

12.

13.

i4.

Please refer to Enclosure #5, Bioassay Program.

Survey procedures are amended to incorporate as requirements
that:

: Higher than normal readings for any area be
" investigated and corrected immediately

& Areas be either cleaned or posted and restricted from
use if §hc conta’inution level exceeds 2,200 dpm per
100 cfm”. st 7

3. Areas be covered, cleaned, or identified to e-ployec!

if the contamination level exceed 220 dpm per 100 cm
but is less than 2,200 dpm per 100 cm®.

A. A copy of the pharmacy license issued to Ohio Isotope,
Incorporated by the State of Ohio is submitted as
Enclosure #6.

B. Activities will be limited to the preparation of
radiopharmaceuticals for delivery on a prescription
basis to Physicians in the Central Ohio area.

Enclosure #7 contains prescription dispension labels that
are to be combined as one. The actual sample to be used
will consist of the information contained on sample one, but
the colors will be those of sample two. The prescription
dispensing form, when properly completed, will be attached
to the radiopharmaceutical container. The bottom portion of
the prescription will be attached to the vial or unit dose
syringe and will contain the prescription number. This will
facilitate proper identification of a vial or unit dose
syringe that may become separated from the shield in which
it was distributed.

The prescription dispensing label will contain the licensing
statement contained in 10 CFR 32.72 (a)(4). It will read

"Warning: This radiopharmaceutical is licensed by the U.S.
Nuclear Regulatory Commission for distribution to persons
licensed pursuant to 35.14 and 35.100 Group ______ of 10 CFR

Part 35. Syringe containing drug should be kept in this
container or within heavier shield." Leaving the specific
Groupblankwill allow for the need of only one label to be
printed. Before the radiopharmaceutical is dispensed, the
appropriate Group number will be placed in the blank area.
The prescription dispensing label consists of a four part
copy. Copy 1 is for pharmacy dispension records. Copies 2,
3, and 4 are attached to the source container and labeled
for proper record-keeping.



5. A.

Vial

Syringe

For each radionuclide to be distributed the maximum
activity in a vial or syringe will be"

Tc-99m Xenon-133 1-131 Yb-169 P-32 1-125
_______________ . AN S S—

300mCi 250mCi/ 200mCi 2.5mC1i 10mCi  10uCi
5 vials
200mC1 300uCi

The type of lead syringe carrier shields to be used for
Tc-99m in a syringe and I-131 in a syringe are 1lc-008
and lc-004 respectively. The lead syringe carrier
descriptions can be found in Item #15, Appendix A of
application dated 10/10/83. (For Tc-99m shield the lead
thickness is no less than 0.39 cm. For the I-131
shield, the lead thickness is no less than 0.63 cm.)

The lead shield to be used for Xenon-133 is a lead tube
of at least 1/8" thickness (e.g. NEN Xenon vial shield)
capable of holding up to 5 vials.

The lead shield to be used for Yb-169 is the
manufacturer's shield which is 2" in height by 1 1/2"
in diameter by 1/8" thickness.

The lead shield to be used for Tc-99m in a vial is
cylindrical and at least 5/32" in thickness (i.e. NEN
orange lead shipping shields).

The lead shield used for dispension of 1-131 therapy
doses will consist of a cylindrical lead shield of at
least 1" thickness.

The dispensing container for P-32 will be the
manufacturer 's shipping container.

The maximum radiation levels to be expected at the
surface of each shielded container when filled with the
maximum activity are as indicated below:

Tc-99m in vial = essentially none

Tc-99m in syringe = 0 .5mR/hr or less

Xenon-133 = 6.5 mR/hr or less

Jodine-131 in vial = 11l mR/hr or less

Iodine-131 in syringe = 4. 6mR/hr or less

Yb-169 in vial = essentially none

I-125 in vial = essentially none

074



16.

An on site review of the radiation safety program at
Ohio Isotopes, Inc. will be conducted on a quarterly
basis by a member of Nuclear Medicine Associates (NMA)
of Cleveland, Ohio. This review will consist of:

IR Consultation on problems pertaining to the isotope
program.

- 5 Perform quality assurance programs on well
detector.

3. Perform accuracy, constancy, energy and activity
linearity checks on dose calibrators as required.

4. Review record system (radioactive shipment,

receipt, use and disposal) for NRC, State and
D.O.T. compliance, proper technigues for handling
procedures and evaluation of health physics
program to assure continued safe handling of
byproduct materials. Film badge records will be
reviewed and action recommended in case of
overexposures .

$. Inventory all sealed sources quarterly and
wipe/leak test all applicable sources as required.

6. Survey facilities for possible contamination and
excessive radiation.

v If requested, lectures on nuclear medicine
techniques and radiation physics.

B. Review and evaluate current NRC license.

Consultants are available during normal working hours,
for consultation by telephone or letter and are
available for consultation for special visits, if
desired.

Other services provided include:

-

Assistance in applying for NRC license renewals and
amendments or State registration

Aid in keeping license current

Offer in-service education and annual review programs
to technical staff

Establishment of radiological health physics program
and record systems in accordance with NRC and State
regulations

Calibration of survey meters on an annual basis at our
Cleveland facility

Mail monthly newsletters and/or regulatory alerts.
Provide and maintain pertinent portions of the Code of
Federal Regulations

All evaluations are documented by formal reports. For
further information regarding this program and/or any
other services offered by Nuclear Medicine Associates,

Inc., please feel free to contact our Cleveland office
at: (216) 641-5799.



17.

18.

There may be a number of consultants from Nuclear
Medicine Associates who will provide consulting
services to Ohio Isotopes, Inc. over the course of
time. This is standard corporate policy for NMA. It
is felt the client is provided a wider range of
knowledge and experience, in this manner, with regard
to evaluation of the radiation safety program.

An amendment application for Nuclear Medicine
Associates, NRC license #34-16272-01, had been
submitted to the Region III Materials Licensing Section
for evaluation on November 11, 1983 which in part would
provide an updated users list.

As of the writing of this report, the amendment had yet
to be received. Therefore, copies of Supplement A for
al) individuals not currently listed on license #§34-
16272-01 are included, as Enclosure #8, along with a
list of all consultants currently employed with Nuclear
Medicine Associates,.

Nuclear Medicine Associates is employed by Ohio
Isotope, Inc., in an advisory capacity only.
Recommendations for compliance with NRC regulations
will be made by NMA but the ultimate responsibility for
their implementation will lie with Steve Lefevre,
President and RSO of Ohio Isgotopes, Inc.

Sealed calibration and reference sources will be
redistributed to Group medical licenses only.

These sources will be obtained only from a manufacturer
licensed pursuant to 10 CFR 32.74 or under equivalent
Agreement State regulations.

The manufacturer's packaging and labeling will be
unaltered. Additionally, the sealed calibration and
reference sources to be redistributed will be
accompanied by the calibration certificate and the
leaflet or brochure supplied by the manufacturer that
provides instructions for handling and storage.

Only prepackaged in vitro kits as described in 10 CFR
31.11 will be obtained for redistribution to specific
licenses .

The labels, leaflets or brochures accompanying the in
vitrg kits wil] not reference general licenses, exempt
gquantities or NRC's regulations that authorize 4
general license (e .g., 10 CFR 31.11).

The labeling of these kits will conform to the
requirements of 10 CFR 20.203.



I trust this letter of response adegquately answers all of the
questions you had regarding the new NRC license application for
Ohio Isotopes, Inc. dated October 10, 1983. I1f we can be of
further service, please do not hesitate to contact us.

Sincerely,

w Chnsbgolings.  Staak

V. Christophdr Wagngr Steven R. Lefgvre
Consultant President
Nuclear Medicine Associates, Inc. Ohio Isotopes, Inc.
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Tenants of building in which Ohio isotopes, inc. is located:

2929 Switzer
Mid-Eastern Geo-Tech, Iinc. (614) 221-0277, Tom Murphy
Perform soil and concrete analysis. No retail traffic.

2931 Switzer

Jack Carsey Builders, (6i4) 253-9966, Jack Carsey
Carpentier, wuses building for siorage of materialis for
projects. No retail traffic.

2933 Switzer
Pressure Connections Corp. (614) 252-1196, Tim Davis
Middle-man supplier for industrial trade. No retail traffic.

2935 Switzer
West neighbor not occupied.

2937 Swiizer
Ohio Isotopes, inc.

2939 Switzer
Associated Couriers, Inc. (614) 252-0422, Tom Steiniger.
Deiivery of freight.

2941 § 2943 Switzer
Commercial Diving Service, Inc. (614) 299-6169, Diane Dillon.

2941 unit is for storage; 2943 is for work. No retail trade,
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TO BE PLACED ON OHIO ISOTOPES, INC. STATIONERY

This letter is to inform the fire department that Ohio Isotope,
Inc. intends to operate a radiopharmacy business located at 2937
Switzer Road, Columbus, Ohio 43219. The fire department is
invited to visit the facility to survey the scope of operation in
order to facilitate the actual fighting of a fire, should one
occur. Additionally, enclosed is a guide which is intended to
provide information with regard to ewecgency handling of a
radicactive fire and possible contamination of fire victims.
This letter will be sent annually as a reninder regarding the
scope of operation.

Should you have any questions regarding statements in this
letter, please do not hesitate to contact Ohio Isotopes, Inc. at
253-3020. Thank you for your attention to this matter.

Sincerely,

Steven R. Lefevre
President

Enclosure #3



Emergency Handling of Radiocactive
Fires and Accident Victims

Enclosure §)



(1)

(2)

(3)

(4)

(8)

{9)

(10)

QUICK REFERENCE - WHAT TO DO

in the event of a
Radiological Incident

Perform life saving rescues and
emergency first aid.

Keep all persons as far away from
accident scene as is practical.
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incident at the scene until the
Radiological Emergency Response Team
arrives .

————— - == == ————— —

area of the accident should be
prohibited.

Notify:

—————— ———— - ——— —— .

the Radiological Emergency Response
Team.
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EMERGENCY HANDLING OF RADIOACTIVE FIRES
A HANDBOOK FOR FIRE DEPARTMENTS

Introduction:

The following handbook has been written to
assist you, the fireman, in properly handling
a fire involving radicactive material. Part I
briefly dJdescribes the types of .ncidents that
may occur, what to do until qualified
radiation physicists arrive at the scene and
whom to notify regarding the radiological
incident. Part II provides essential
information for personnel that must handle a
radiation accident victim. Appendices A
through F provide information pertinent to
warning labels, report forms, handling
information on radiation gquantities and unit
and care of radiation survey instruments. A
Glossary of Terms is included at the end of
this handbook.

It should be noted that the procedures and
fire fighting recommendations are not
necessarily specific for all types of
situations and may vary according to the kind
of fire, its location, and the presence of
other combustible materials. The fire
extinguishing chemicals suggested represent
some of the best knowledge on this subject to
date.




PART I

% EXAMPLES OF RADIOACTIVE FIRE INCIDENTS to which you may
eventually respond are listed below:

A.

FIRE and/or EXPLOSION which occurs in an area where
radioactive materials are used or stored.

RESCUE procedures involving a victim of a radicactive
material fire or explosion.

WHOM TO NOTIFY regarding a radiation emergency
incident:

1. Steven R. Lefevre, President § Radiation Safety
Officer, Ohio Isotopes, Inc. (614) 475-0319 during
business hours (8:30 a.m. to 5:00 p.m., Monday -
Friday).

2. The Ohio Department of Radiological Health, (ODHR)
at (614) 466-3543.

After hours, weekends and holidays, the ODHR can
be contacted by calling the State Highway Patrol
at (614) 406-26560 anytime. (Please refer to
Appendices B & C for reporting procedures).

IT. WHAT TO DO if you arrive at the scene of a radioactive
material fire:

A.

*Note:

Wear proper respiratory protection equipment (e.g., a
self-contained breathing apparatus).

Incident involving a fire and/or explosion:*

1. Attempt to remove any injured persons upwind and
as far away from the burning material as practical
(e.g., 200 feet). Administer emergency first aid
if necessary. Additional information on handling
a radiation contaminated patient is provided at
the end of this handbook.

2, If possible, do not attempt to touch, clean up, or
walk on any contaminated material that may be
present.

The procedures listed here are by necessity general and
may vary slightly depending on the chemical and/or
physical nature of the material involved.



3. Look for any signs, labels or placards that may
give you information regarding the chemical or
physical nature of the material involved.
Radioactive material is usually labeled with one
or more of the identifying signs reproduced in
Appendix A of this handbook.

4. Stay upwind of any burning material and avoid
breathing any fire or explosion associated
airborne material.

5, Radiation exposure assessments may have to be made
prior to proceeding into a radiation area.
(Please refer to Appendix F for more information).
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incident SHOULD BE PROHIBITED to avoid internal
body deposition of toxic or radioactive material.

& Rescue procedures which involve entering a radiation
area:
; [ Foremost consideration should be given to moving

the victim out of the hazardous area. Even when
life-saving first aid is required, 5 or 10 seconds
sper.t moving some distance away from the hazardous
material may significantly contribute to reducing
the exposure of victim and rescue personnel.

2. Potential personnel exposure to the radiation
and/or toxic material must be considered and dose
estimates should be made in order to approximate
the length of time rescue personnel can remain in
the exposure area.*

2. The possible need for respiratory protection,
protective clothing, dosimetry and instrumentation
must be considered (please refer to Appendix E for
a list of recommended equipment and procedures to
follow in maintaining and using survey and
dosimetry equipment).

*Note: Radiation exposure estimates should be made by an
individual adequately trained in radiation protection.



PART I1I

HANDLING A RADIATION ACCIDENT VICTIM

There are four (4) basic types of radiation exposure that
you should know about:

3.

Externally emitted radiation that penetrates body

tissues. Examples: X-rays, gamma rays, and beta
particles.
Precautions to be observed while attending victim

hazard to atfending persons. Depending on
the degree of exposure, the victim may become
quite sick and show various symptoms

including nausea and vomiting.

Radiocactive material deposited on the skin and/or
clothing. Examples: May emit alpha, beta and
gamma radiation (or all three) and be in the form
of a solid, liquid or gas.

Precautions to be observed while attending victim:

Anyone touching the victim or handling his
clothing may become contaminated. Unless
life saving first aid is necessary, handling
the victim should be avoided until qualified
personnel arrive. If touching or handling
the victim is necessary, the hands should be
throroughly scrubbed and washed with
detergent and water following contact. 1If
possible gloves (preferably made of
impervious material) should be worn while
handling the patient. Any additional parts
of the body or clothing (e.g. shoes) that
come in contact with the victim should
receive similar decontamination.

It should be noted that contamination
(particularly of the feet and hands) can
spread amazingly fast. If transporting the
contaminated victim in a vehicle becomes
necessary for life saving purposes, the
spreading of the contamination must be
limited as much as possible (e.g. wrap the
patient in a clean sheet or blanket)., All
persons and objects touched will need to be
checked by the Radiation Emergency Response
Team for contamination.



Radiocoactive material inhaled, ingested or
internally deposited through a wound. Examples:
Alpha, beta and gamma (or all three) emitting
substances in a solid, liquid or gaseous form may
be involved.

Precautions to be observed while attending victim:

Normally, inhaled, ingested or wound
deposited radioactive materials do not
constitute a serious hazard to attending
persons. The quantities consumed are
normally low. Contamination problems may
occurs and releases the radioactive material
from the body. If this occurs the victim
should be handled as if he were externally
contaminated with a radioactive liquid.

Radiocactive material in a solid form that 1is
imbedded within body tissues. Examples: Pieces
of metal, glass or wood. This type of
contamination usually follows an explosion and may
involve particles that emit greater amounts of
radiation than the previously mentioned forms of
contamination. Gamma, beta and alpha radiation
tor all three) are possible.

Precautions to be observed while attending victim:
This type of accident is the rarest of the
four listed but could be the most hazardous
to attending persons should it occur. If
possible, contact with the victim should be
avoided until the Radiation Safety Officer or
qualified personnel arrives.
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APPENDIX A
RADIATION CAUTION SIGNS AND LABELS
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The color scheme of the radiation caution signs and labels
above will normally be purple or violet symbols and
lettering on a yellow background.

DEPARTMENT OF TRANSPORTATION (D.O.T.) PLACARDING

AND LABELING REQUIREMENTS

Highway vehicles used for transport of packages bearing
Radiocactive Yellow-III labels (see page 17) must be
placarded by the carrier, or by the shipper for sole use
vehicles containing full loads of low specific activity
materials. Placards as shown must be applied on the front,
rear and each side of the vehicle.



APPENDIX A
DEPARTMENT OF TRANSPORTATION (D.O.T.) PLACARDING

AND LABELING REQUIREMENTS (CONTINUED)

[ X

RADIOACTIVE |

v ) R A R

"Radioactive White-I" Labels

Label must be white in color. The single vertical bar on
the lower half of the label must be bright red in color.
Labels must be applied on two opposite sides of each package
having a dose rate not exceeding 0.5 millirem per hour at
any point on the external surface of the package. Not
authorized for Fissile Class II or III packages.



APPENDIX A

DEPARTMENT OF TRANSPORTATION (D.O.T.) PLACARDING

AND LABELING REQUIREMENTS (CONTINUED)

CONTENTS
ACTIVITY

TRANSPORT INDEX

“Radicactive Yellow-II" Label

The upper half of the label must be bright yellow and the
bottom half must be white. The two vertical bars on the

lower half of the label must be bright red in color. Labels
must be applied on two opposite sides of:

{1) Each package having a dose rate not exceeding 50
millirem per hour at any point on the external surface of
the package and not exceeding l millirem per hour at 1 meter
from the external surface of the package; or

(2) Each package for which the transport index does not
exceed 1.0 at any time during transportation.



APPENDIX A

DEPARTMENT OF TRANSPORTATION (D.O.T.) PLACARDING

AND LABELING REQUIREMENTS (CONTINUED)

RADIDACTIVE I

L e G R I AT Tt 8
ACTIVITY

TRANSPORT INDEX

"Radiocactive Yellow-III™ Label

The upper half of the label must be bright yellow and the
bottom half must be white. The three vertical bars on the
lower half of the label must be bright red in color. Labels
must be applied on two opposite sides of:

(1) Each package which exceeds either of the limits for a
DOT Yellow II Label.

{(2) Each Fissile Class III package.

(3) Each package being transported under a special permit.



10

APPENDIX B
ESSENTIAL INFORMATION TO PROVIDE

WHEN REPORTING A RADIATION INCIDENT
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(Post this form beside a telephone if possible)

ESSENTIAL INFORMATION TO PROVIDE
WHEN REPORTING A RADIATION INCIDENT

Your name
Representing
Address where incident occurred

Exact location of area involved (e.g. storeroom, basement,
etc.)

Radiocactive material involved:

a. Chemical name
b. Chemical form (e.g. liguid, solid or gas)
¢. Amount of activity (in Curies)

Description of Incident:

Tell briefly what happened.

When did the incident occur (date and time)

Persons injured (if any)

Status of injured persons

Identify emergency response crew(s) that have arrived
(e.g. fire department, police, ambulance).

" Q0o0Te

BASIC STEPS TO FOLLOW IN HANDLING A RADIOLOGICAL INCIDENT:

Keep all persons as far away from accident scene as is

Avoid spreading contamination (i.e. liquid, solid or gas).

[e]
13
1o
I<
0
o
"~
(2]

lean up any material involved

d of fires.
Obtain names of all persons involved with incident.

etain all persons involved with the incident at the scene

should be prohibited.

o

I5

Kemain calm and wait for arrival of qualified personnel.



APPENDIX D
PROCEDURES TO FOLLOW IN AVOIDING
THE SPREAD OF RADIOACTIVE CONTAMINATION
Know the chemical and physical form of the radiocactive

material you are dealing with.

Rope or otherwise barricade the contamination area to
avoid spreading radioactive and/or toxic material.

If you are contaminated, shed outer clothing, including
boots, prior to leaving the contamination area. Avoid
spreading contamination outside the barrer or rope.

Be aware of possible airborne contamination.

Avoid touching or stepping in contaminated areas if
possible.

Do not attempt to clean up a radioactive toxic material
contamination.

Use soil or sand to "dam" liquids that are spilled and
where run off is undesirable.

Keep all equipment and clothing that you suspect to be
contaminated inside the contamination barrier.



APPENDIX D
ESSENTIAL MATERIAL TO MAINTAIN RELATIVE TO A RADIATION INCIDENT

Obtaining and storing the times listed below will provide adequate
supplies necessary for use in a radiation contamination incident.

ITEM
G-M Survey meter

Dosimeters & charger
(preferably 0-200 mr range)

Spare batteries

Plastic bags of all sizes

Plastic sheet

Remote handling tongs
or shovel

Radiation warning rope or
ordinary rope, cord, etc.

Radiation caution signs and
labels

Containers of various volumes
Masking tape

Soap and water
Cotton swabs
Absorbent materials

Waste containers (lined with
removable plastic bags)

Rubber gloves

Shoe covers

The fire department 's own
standard clothing, boots,

gloves, and portable self-
contained breating apparatus

USE
Surveys for contamination

Personnel monitoring

For use in G-M Survey meter

For disposing of contaminated
materials

Covering ventilation ducts, if
necessary, and covering con-
taminated areas

For handling contaminated objects
For roping off and securing con-

taminated areas

For labeling contaminated areas
and objects

For collecting contaminated
materials (i.e., liquids)

For sealing plastic bags and other
containers, etc.

For decontamination
For decontamination
For decontamination

For radioactive waste disposal

For handling contaminated material

For avoiding contamination of
shoes

For avoiding personnel external
and internal contamination



Iv.
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APPENDIX E

INFORMATION APPLICABLE TO UNDERSTANDING RADIATION

QUANTITIES AND UNITS

Maximum permissible whole body exposure to X-ray. gamma
ray or neutron radiation: 1.25 rem per quarter (3
months ) or 5 rem per year.*

Recommended maximum "one time" exposure allowable in
life saving emergency situations: 25 rem*

Minimum whole body X or gamma ray dose at which blood
and blood forming organ changes can be detected:
Approximately 50 - 100 rad.*

Whole body dose (external X or gamma radiation) at
which death may occur due to blood (1.e. bone marrow,
liver and spleen) system damage: Approximately 300 to
400 rad.*

Whole body dose (X or gamma radiation) at which
approximately 50% of a randomly selected population
would be expected to die within 30 days following

exposure: Approximately 400 to 500 rem.

For simpiification, the units rem, rad and R
iroentgen), as used in this handbook, should be
considered equivalent, Dose rates given are for

occupationally exposed persons only.
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APPENDIX E (continued)

Gamma ray emission rates and physical half life of selected nuclides

expressed in roentgents per hour per curie at a distance of one (1)
foot:

Physical
Radioactive nuclide and its Chemical Half
Symbol and Atowic Mass Number: R/br./Ci at 1 foot Life
Cesium 137 (Cs-137) 4.2 30 yrs.
Cobalt 60 (Co-60) 14 4 5.3 yrs.
Gold 198 (Au-198) 2.7 64.8 hrs.
Iodine 131 (I-131) 2.4 8 days
Iridium 192 (Ir-192) $.9 74 days
Iron S9 (Fe-S59) 7.3 45 days
Molybdenum 99 (Mo-99) 0.8 67 hrs.
Radium 226 (Ra-226) 9.0 1620 yrs.
Sodium 22 (Na-22) 12 .4 2.6 yrs.
Technetium 99m (Tc-99m) 0.6 6 hrs.
Galium 67 (Ga-67) 1.2 78 hrs.

Xenon 133 (Xe-133) 0.55 5.2 days
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APPENDIX F:

CARE AND USE OF A GEIGE'-MUELLER (G-M)
SURVEY METER AND POCKET DOSIMETER

If possible each fire station should possess or have access
to at least one (1) operable G-M survey meter. This
instrument is useful in detecting areas of gamma and/or beta
radiation contamination. The instrument should only be used
by a qualified individual who is responsible for keeping the
instrument operable and calibrated.

The following procedures should be followed when using a G-M
survey meter to detect contamination.

Be certain the instrument's batteries are good before
using.*

& . Be certain the instrument is properly calibrated before
using.*

3. Enclose the instrument and probe in a thin transparent

plastic bag when surveying areas where airborne
contamination is possible.

4. Be certain that the beta shield is removed when
surveying for beta radiation.

$. Avoid touching the G-M detector probe to contaminated
material.

6. Move the probe slowly over areas of suspected
contamination.

7. Keep a written record of all surveys and their
locations.

8. G-M survey meters will not adequately detect alpha or
neutron radiation. Low energy beta emitters (i.e.

tritium and carbon 14) are not normally detectable
unless a special thin window is utilized.

*Note : The establishment of a regular maintenance and
calibration schedule is vital to the proper
operation of the instrument,



APPENDIX F (continued)

The following procedures should be followed when using a
pocket dosimeter and charger:

1.

Periodically (e.g., every & months) check batteries in
the charger.

If possible, dosimeters should be charged to zero prior
to use.

If charging is not possible, be sure to note the
dosimeter reading prior to entering the radiation area.

It is recommended that the dosimeter's range be
0.200mr .
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GLOSSARY OF TERMS

Alpha Particle: A type of radiation consisting of a positively
charged particle emitted by certain radiocactive materials. The
alpha particle is made up of two neutrons and two protons bound
together which duplicates the constituents of the nucleus of a
helium atom. It is the least penetrating of the three common
types of radiation (alpha, beta, gamma) emitted by radiocactive
material, being stopped by a sheet of paper. It is not hazardous

to man unless the alpha emitting substance has entered the body.

Beta Particle: A type of radiation emitted from the nucleus of
atoms during radioactive decay. This particle has a single
electrical charge and a mass equal to 1/1837 that of a proton. A
negatively charged beta particle is identical to an electron. A
positively charged beta particle is called a positron. Beta
radiation may cause skin burns and beta-emitters may be harmful
if they enter the body. Beta particles are easily stopped by a
thin sheet of metal and normally give rise to some x-radiation.

Dosimetry: The measurement of the amount of radiation delivered

to a specific place or the amount of radiation that was absorbed
there.

Exothermally: Being characterized by evolving or emitting heat
or fire.

Fissile: A synonym for fissionable material.
Gamma Ray: High energy electromagnetic radiation that is emitted
from the nucleus of various "excited" or unstable atoms. Heavy

shielding is required to attenuate gamma rays.

X-ray: A penetrating form of electromagnetic radiation emitted
when electrons change energy levels or direction near an atom.
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SHIPPER:

OHIO ISOTOPES, INC.
2937 Switzer Road
Columbus, Ohio 43219
(614) 253-3020

ITEM TiME

—_—

—— e

Swipe Test

SEND

CONSIGNEE:

Order tor (date)

Purchase Order No

SHIPPER CERTIFICATE

RADIOACTIVE MATERIAL, N.O.S., NORMAL FORM
NATURE AND QUANTITY OF CONTENT

=

i

5
- SEND

RE

Physcel Actrety (mCi)

TURN

Mater 2t
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-
NOS

Pt ve

mc

PAacoactve
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Aach et ve
NOS

Radowm! e
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P 1w
Maew
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e
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g
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OSPITAL

P

RETURN

ID# UN 2982

Rec o by /
WHITE COPY Pharmacy Shp  YELLOW COPY . Mospital Receipt

trme

Transportation (DO T)

S"'!;W
PINK COPY rHospital Return

PACKAGE QUANTITY: ONE

PACKAGETYPE: A

This is to certify that the above named mater.als are properly classi-
tied. described, packaged, marked. and labeled for lransportation
according to the applicable regulations of the Department of

ToTaL
ACTIVITY

WHITE |

D.O.T.

YELLOW N

LABEL |

YELLOW Il
Piacarg Vehicle

[ SEND.

RETURN

Date

GOLD COPY Pharmacy Receipt

ZA.J clwre

' o3
(*

TRANSPORT
INDEX



PROCEDURES FOR: Bioassay Record

A. Discussion

Bioassay must be performed in accordance with NRC Regulatory
Guide 8.20. This Guide should be used as a reference should
thyroid burden action levels be exceeded. Urine biocassay
will be performed monthly as a backup procedure to assess
the need for further in vivo procedures.

B. in Vivo Thyroid Biocassay to be completed monthiy at
Riverside Methodist Hospital, Columbus, Ohio.

Equipment Necessary:

& Thyroid scintillation counting system with flat fieid
collimator

- P Thyroid neck phantom

. 1 10" spacer device

%, 131-1 capsule

Procedure: 131-1 energy = 364 Kev

Analyzer window = 100 Kev

With the i31-1 capsule, peak the anaiyzer by
adjusting the detector voltage until maximum
count rate is achieved.

b I Obtain background of counting system (Bg cpm)

Obtain standard count by pliacing neck phantom

containing capsule 10" and centered from detector face
{Capsule cpm)

3 Obtain thyroid count by placing your neck 10" and
centered from the detector face (Neck cpm)

Calculate thyroid activity from:

131-1 oy
thyroid = {neck cpm - Bg cpm)(uCi of capsuie) . .ci in thyroid
activity Capsule cpm - Bg cpm

Comment: Since NRC Guide 8.20 specifies an action level
with respect to thyroid burden of 0.04 uCi, it will be
necessary to determine the sensitivity of the equipment, and
the thyroid counting time necessary to demonstrate a level

of 0.04 uCi in the thyroid. This may be done in the
folliowing manner:

Enclosure #5



3 From the data obtained when ccunting the 131-I capsule
for thyroid biocassay, express the sensitivity of the
counting system in cpm per uCi. Example: a 5.0 uCi
131-1 capsule is counted in the thyroid neck phantom at
i0" from the detector face and counts 20,000 cpm then:

20,000 cpm = 4000 cpm/uCi
5 uCi

s Since the action level for thyroid burden is 0.04 uCi
then:

4000 cpm/uCi x 0.04 uCi = 160 cpm

Therefore, for this particular counting system, a
thyroid burden of 0.04 uCi would represent 160 cpm
above background (action level ).

Urine Bioassay Procedure to be completed at radiopharmacy.

o Well counting system is the Nucleus, Inc. Model 2560
well detector listed on page 1 of Item 9 of application
dated October 10, 1983.

2. Test tubes

3. Jrine collection cups

Procedure: 131-1 energy = 364 Kev

Analyzer window = 100 Kev

1N Obtain monthly urine sample. Additionally, a urine

bioassay procedure will be performed within 24 hours of

dispension of liquid I-131 therapy dose, on the
radiopharmacist who performed the dispensing.

- 8 Place xnown ml guantity in well counting test tube
X Obtain background of counting system (Bg cpm)

4. Obtain u.ine sample activity cpm

S. Calculate uCi activity in urine from:

I-131 urine activity = {Urine sample cpm - Bg cpm) x CE .

2.2 x 106 dpm/uCi
6. Calculate uCi/ml of urine sample.
If any 131-1 activity above background is detected in the

urine, then a vivo thyroid biocassay will be performed.

. 1 -
Note: *CF = ; cpm CF = dpm
. detector efficiency ¢ .




OHIO STATE BOARD OF PHARMACY

655 FRONT ST - RM S04
COLUMBUS. UWIO 43215

CATEGORY I1
SIGN, POST AND DISPLAY

Before change of ownershup, control address

TERMINAL DISTR OF DANGEROUS DRUGS

Be it known that or location, notity secretary of the Otwo
Board of y immediately
OHIO ISOTOPES, INC. SIGNED :
LEFEVRE, STEVEN R. R.PH. ST o = £ PHARMACIST O PRACT!
2937 SWITZER ROAD CLASS 07
COLUMBUS, OH 43219
oennecanon vumser 02~ 388600 fapuaon Dste  12-31-84 |

mMmmmqummurmunmwmm
been met. (Wholesaie—RC 472952 and 472953 Terminal—R C 472954 and 472955). In witness
whereo! thes certificate 13 1ssued AaDiTnumeern 006 789
under seal

Ohie State HBoard of Pharmacy

Enclosure #6



3
y &
s
) : e
F ;"‘
> |
)"i
e
)
L)

¢

g

Consohaeted Businuess F orms i

.1/-1.9.1 4 NF g

3

y g
25
ot -

-

@ LR
a0o
® o

|

' Rk

1 ] o
- Rt

) mNo

.
oo
RS

) .'gi
o

¢ JES
ogo

) 338
2o
50

) o
® o

)

-0oad a0 eydwes JI0710) Z# dyduss

e

B

- - -

- AT Uc
Ohio Isotopes, IncCe  _ * ' 5
2937 Switzer chac} : 2
p COlumbU.S 6hio 43119 AT 80
' Hospital Rte 2.8
Doctor Date 3 Q.
Radionuclide 3 ,,O.,
Pharmaceutical g ~
Procedure e
Lot Number '6‘ g
Assay as of e
Quantity Ordered 0 spensed % Q’i‘
Volume Dispensed E -
Dispensed By Rxe - o
Patient Name 8‘
Comment . ot
PO. Use as directed by physician
Yoy b
+ |
2 -
AADROACTVE
A TE WAL
PR T - - - ‘ .l
\

b it il il . il s =l .

Ohio Isotopes, Inc.

Columbus, Ohio 43219
614-253-3020

Reguistony Commeaseon 'of SSINDUNON 10 DErSonNs
0 35 14 and 35 100 Grou SRR

2 2937 Switzer Road

Mmmuwnmmu-ﬂ-m. T
Neaver shwsd
Hospiiam e~ . -
Ooctor Date
Radionuclide
Pharmaceutical S
Procedure - S
Lot® Exprres . e
Assay o as of -
Qty. Ordered = : -
Dispensed ~__Dspensed By e I
Vol. Disp e Rx® .
Patient Name
Comment: S -
PO. Use as directed by physician
" CHARGE - - — -
' o0 Rx Expires :
MATERAL
/
/ .\
ENCLOSURE #7

g~
g
®
@
.U .
> 9
..-J
W
g b}
=
o
- )
'..J.
R .
g D
=4
fde 13)
O J
= |
)
)
-
22 QO
o
o ®
il .s‘
$u 9°
'cgs a‘.
3 o
S0 »
4
e@;,‘
$i
oh @
2% 3
= B
"8
-9
}




- ( ‘ ‘!:'/f’

i YA l’.cur__L_nl_‘_l'.ugn
e S NECTEAR REGUEANTORY CONNMINSION
VIATERIAES FICENSE Lacense Numin 34-16272
ontlwtd from page 1 Suppdomentay Shea Mt
’ Relorenee Nav

Amendment Nunber 08

V. Authorized use

A. For possession incident to the performance of tests for leakage/contamination on the sour:
and devices as specified in letter dated January 9, 1981.

B. through F. To be used for instrument calibration and testing.

CONDITIONS

10. Tests for leakage and/or contamination shall be performed only at temporary job sites of
the licensee anywhere in the United States where the Nuclear Regulatory Commission main=-
tains jurisdiction for regulating the use of licensed material. Analysis of leak test
sanples may be performed at the licensee's facilities at 9726 Park Heights Avenue, Cleve-
land, Ohio 44125 and at 5278 East 98th Street, Garfield Heights, Ohio 44125, Licensed
material i{n Subitems 6.B. through 6.E. shall be used only at the licensee's facilities
at 9726 Park Heights Avenue, Cleveland, Ohio 44125 and 5278 East 98th Street, Carfield
Heights, Ohio 44125; and at temporary job sites of the licensee anywhere in the United
States where the U. S. Nuclear Regulatory Commission maintains jurisdiction for regulati
the use of the licensed material. Licensed material in Subitem 6.F. shall be used only

at the licensee's facilities at 9726 Park Heights Avenue, Cleveland, Ohio 44125 and
5278 East 98th Street, Carfield Heights, Ohio 44125.

11. The licensee shall comply with the provisions of Title 10, Chapter 1, Code of
Federal Regulations, Part 19, "Notices, Instructions and Reports to Workers;
Inspections™ and Part 20, "Standards for Protection Against Radiation.”

12. Licensed material shall be used by, or under the supervision and in the physical
presence of, Paul J. Early, William H. Miller, John R. Ferrell, Michael D. Reynolds,
Darlene M. Belmonte, Frank T. Bloe, Daniel A. Davis, Vincent A. Gargaro, David T.
Williams, Charles A. Giomuso, Edward J. Began, or David W. Close.

3. A. (1)

Each sealed source containing licensed material, other than Hydrogen

3, with a half-life greater than thirty days and in any form other

than gas shall be tested for leakage and/or contamination at intervals
not to exceed six months, except that each source designed for the
purpose of emitting alpha particles shall be tested at intervals not to
exceed three monthe. In the absence of a certificate from a transferor,
indicating that a test has been made within six moaths prior to the

transfer, a sealed source received from another person shall not be put
into use until tested.

(2) Notwithstanding the periodic leak test required by this condition, any
- llcensed sealed source 1s exempt from such leak tests when the source
contains 100 microcuries or less of beta and/or gaama enitting material
or 10 microcuries or less of alpha emitting material.

|
|
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NAME OF AUTHORIZED USER TITLE AUTHORIZATION

Paul J. Early Consultant Licensed Material
William H. Miller Consultant Licensed Material
Frank T. Bloe Consultant Licensed Material
David W. Close Consultant Licensed Material
Charles A. Giomuso Consultant Licensed Material
Edward J. Began Consultant Licensed Material
E. DeWitt Liles Consultant Licensed Material
Raymond L.-kaczur Consultant Licensed Material
W. Christopher Wagner Consultant Licensed Material
Steve A. Spinosi Consultant Licensed Material

Item #8

1 of 2 pages
Prepared: 11-9-83
License#34-16272-01
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The following individuals have received 50 hours of
supervised training in the listed areas:

1. Survey Meter a)
b)
c)

2. Wipe Sampling of
Sealed Sources a)
b)
c)
d)
e)

Calibration
Radiation Safety
Reporting

Technique
Analysis
Radiation Safety
Instrument Calibration
Reporting

In addition, a review of conditions as stated in NRC

License has been completed.

E. De Witt Liles
Raymond L. Kaczur

W. Christopher Wagner
Steve A. Spinosi

Radiation Safety Officer

Item #8

2 of 2 pages
Prepared: 11-9-83
License#34-16272-01
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NRC FORM 313M SUPPLEMENT A
"

U.S. NUCLEAR REGULATORY COMMISSION

TRAINING AND EXPERIENCE

AUTHORIZED USER OR RADIATION SAFETY OFFICER

! NAME OF AUTHORIZED USER OR RADIATION SAFETY OFFICER
W. Christopher Wagner, B.A.

2 STATE OR TERRITORY IN
WHICH LICENSED TO
PRACTICE MEDICINE

3 CERTIFICATION

SPECIALTY BOARD
*

CATEGORY
L]

MONTH AND V:Al CERTIFIED

American Registry of
Radiologic Technologists

Nuclear Medicine Technol-
ogy Certificat:ion Board

Registered - Radiologic
Technology '
Registered - Nuclear
Medicine Technology
Certified Nuclear
Medicine Technology

1979
1981

1980

4 TRAINING RECEIV

ED IN BASIC RADIOISOTOPE HANDLING TECHNIQUES

TYPE AND LENGT™ OF TRAINING |

LECTURE/ SUPERVISED
FIELD OF TRAINING LOCATION AND DATE (S) OF TRAINING LABORATORY | LABORATORY
A " COURSES EXPERIENCE
(Mours) (Moyry)
c -]
Training accrued during
. 1;?:tf~:ﬁsms‘~° 2 year Radiologic Tech- 120 100
s i nology at Muskingum Area
Technical College, Zanes-
ville, Ohio and 1 year
v RADIATION PROTECT . F
TN DTN Nuclear Medicine Tech- 30 0
nology program at the
€ VATHEMATICS PERTAINING TO Ohio State University
THE USE AND MEASUREMENT 20
OF RAaDIOACTIVITY
o RADIATION BIOLOGY
20
» RADIOP-ARMACEUTICAL
CHEMISTRY 20 80
S EXPERIENCE WITH RADIATION. (Actual use of Radioisotopes or Equivalent E xpermence)
IBOTOPE | MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED | DURATION OF EXPERIENCE TYPE OF UBE
'

See attached resume.
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V¥ NMA STAFF CONSULTANT

W. Christopher Wagner, B.A., CNMT

Consultant, Nuclear Medicine Associates, Inc.

EDUCATION
1975-1976 Ohio Northern University

1976-1977 Ohio University

1977-1979 Muskingum Area Technical College, Zanesville, Ohio
Assocjate Degree Applied Sciences; Major: Radiologic Technology

1979-1980 Ohio State University Hospitals, School of Nuclear Medicine Technology, Columbus,
Ohio. Certificate in Nuclear Medicine

1982-1983 Otterbein College, Westerville. Ohio, BA. Degree. Major: Nuclear Medicine
EXPERIENCE & QUALIFICATIONS

1979 Bethesda Hospital, Zanesville, Ohio, Staff Radiologic Technologist
1980-1983 Doctors Hospital, Columbus, Ohio, Staff Nuclear Medicine Technologist
1983 Nuclear Medicine Associates, Inc., Cleveland, Ohio

PROFESSIONAL AFF1 LIATIONS

American Registry of Radiologic Technologists - Registered 1979 in Radiology:;
Regstered 1980 in Nuclear Medicine

Nuclear Medicine Technology Certification Board - Registered 1980

Central Ohio Society of Nuciear Medicine (Board Member - Executive Committee 1983)

Society on Nuclear Medicine (SNM)

Cleveland Area Medical Physicists (CAMP)
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ronm NRCI1IM-SUPPLEMENT A U.S NUCLEAR REGULATORY COMMISSION|
—— TRAINING AND EXPERIENCE
AUTHORIZED USER OR RADIATION SAFETY OFFICER
1. NAME OF AUTHORIZED USER OR RADIATION SAFETY OFFICER 2 STATE OR TERRITOAY IN
WHICH LICENSED TO
Raymond L. Kaczur PRACTICE MEDICINE
. 3_CERTIFICATION
SPECIALTY BOARD cau.coav MONTH AND v:u CERTIFIED
A
American Registry of A.R.R.T. 1979
Radiologic Technologists -| Reg. #153290
Nuclear Medicine Tech- C.N.M.T. 1979
nology Certification Reg. #003312
Board
4 TRAINING RECEIVED IN BASIC RADIOISOTOPE HANDLING TECHNIQUES
TYPE AND LENGTH OF TRAINING
LECTURE, SUPERVISED
FIELD OF TRAINING LOCATION AND DATE (S) OF TRAINING LABORATORY LABORATORY
A © COURSES EXPERIENCE
s i , (Moursl (Moyrs)
Didactic Training: < ]
Nuclear Medicine Institute
o RADIATION PHYSICS AND 6780 Mayfield Road
STRUMENTATION Cleveland, Ohio 44124 29 72
From 5-78 to 9-78 25 8
S b RADIATION PROTECTION
Clinical Traininag:
€. MATHEMATICS PERTAINING TO From 9-78 to 5-79
THE USE AND MEASUREMENT Presbyterian Hospital of 40 8
R RagDacTImTY Pacific Medical Center ‘
i
and Childrens Hospital,
0. RADIATION BIOLOGY San Francisco,California 20 -—
¢ RADIOPHARMACEUTICAL 26 16
CHEMISTRY
& EXPERIENCE WITH RADIATION. (Actus/ um of Radioisotopes or Equivalent Experience)
ISOTOPE | MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED | DURATION OF EXPER IENCE TYPE OF USE
Mo-99 "3 Ci Hillcrest Hospital 4 years Diagnostic
Tc-99m 2 Ci Cleveland, Ohio r Diagnostic
I-131 250 mCi g " Diag/Therapy
Cs~-137 1.0 mCi o g Calibration
P-32 15 mCi . o Therapy
Yb-169 1.0 mCi X 3 Diagnostic
I-125 3 mCi . . Diagnostic
Cr-51 0.5 mCi - - Diagnostic
FORM NRC-313M Suppiemen A
(#-78)

Page 5




Raymond L. Kaczur. B.S., CNMT

Consultant, Nuclear Medicine Associates, Inc.

EDUCATION:

1975 B.S. University of Akron, Akron, Ohio
1978-1979 Nuclear Medicire Institute, Cleveland, Ohio

QUALIFICATIONS:

1978-1979 Student Nuclear Medicine Technologist, Presbyterian Hospital of Pacific Medical
Center and Childrens Hospital, San Francisco, California

19791981 Staff Technologist, Hillcrest Hospital, Cleveland, Ohio

1981-1982 Assistant Technical Director, Nuclear Medicine Department, Hillcrest Hospital,
Cleveland, Ohio

1982-1983 Chief Technologist, Nuclear Medicine Department, Hillcrest Hospital. Cleveland. Ohio

1983 Nuclear Medicine Associates, Inc., Cleveland, Ohio
CERTIFICATIONS:

1979 R.T (N) (ARRT) Nuclear Medicine #153290

1979 Nuclear Medicine Technology Certification Board Certificate No. 003312
PUBLICATIONS:

1982

Contnibution to Technicare Corporation, Computer Users Disc. Program called
“THALP" for Processing Thallium Studies.

LECTURES:
“Macroprogramming” Technical Computer Users Meeting, Cleveland, Ohio, 1981
“Stress Imaging and What to Avoid”, N.OSN.T. Meeting. October, 1981
SOCIETIES:
Board Member, Northeastern Ohio Society of Nuclear Medicine Technologists.
Society of Nuclear Medicine (SNM)

Member, Cleveland Area Medical Physicists (CAMP)
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ronm NRCITIMSUPPLEMENT A U.S. NUCLEAR REGULATORY COMMISSION]
—— TRAINING AND EXPERIENCE
AUTHORIZED USER OR RADIATION SAFETY OFFICER
1. NAME OF AUTHORIZED USER OR RADIATION SAFETY OF FICER 2 STATE OR TEARITOAY N
WHICH LICENSED TO
Steve A. Spinosi, B.S. FASha et
3 CERTIFICATION
SPECIALTY BOARD CAT!.GORV MONTH AND V:A. CERTIFIED
A
American Registry of Registered - Radiologic 1975 .
Radiologic Technologist Technology; Registered-
- e Nuclear Medicine Tech- 1976
Nuclear Medicine Tech- nofogy
nology Certification Certified Nuc. Medicine 1978
Board il Technology
4 TRAINING RECEIVED IN BASIC RADIOISOTOPE HANDLING TECHNIQUES
TYPE AND LENGTH OF TRAINING
LECTURE/ SUPERVISED
FIELD OF TRAINING LOCATION AND DATE ($) OF TRAINING LABORATORY | LABORATORY
A . CouRsEs EXPERIENCE
(Hoursl Noure
c ]
Training accrued during
s RADIATION PHYSICS AND two year radiologic 120 100
INSTRUMENTATION technology and one year
nuclear medicine tech-
b ». RADIATION PROTECTION nology program at the 30 20
Ohio State University
€. MATHEMATICS PERATAINING TO
THE USE AND MEASUREMENT 20 —
OF RADIOACTIVITY
d. RADIATION BIOLOGY 20 S
o. MADIOPHARMACEUTICAL
CHEMISTAY 30 60
& EXPERIENCE WITH RADIATION. (Actus/ use of Radioisoropes or Equivelent Experence)
IBOTOPE | MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED | DURATION OF EXPERIENCE TYPE OF USE
See attached| resume.
FORM NRC-J13M Supplemen A
(-m

Pron 8,




V¥V NMA STAFF CONSULTANT

Steve A. Spinosi, B.S.

Consultant, Nuclear Medicine Associates, Incorporated

EDUCATION
19701975  Ohio State University, Columbus, Ohio, B.S. in Allied Medicine,
Radiologic Technology &

1975-1976  Ohio State University Hospitals, Columbus, Ohio
Certificate: Nuclear Medicine Technology

1978 James Picker School of Ultrasound, Cleveland, Ohio
Certificate: Ultrasound Technology

1979 Doctors Hospital Management Training, Columbus, Ohio

QUALIFICATIONS

1974-1976 Doctors Hospital, North, Columbus, Ohio, Radiologic Technologist

1976-1979 Hardin Memorial Hospital, Kenton, Ohio
Chief Technologist Department of Nuclear Medicine and Ultrasound

1979-1983 Dociors Hospital, North, West and Doctors Hospital of Columbus, Ohio
& Nelsonville, Ohio. Chief Technologist - Department of Nuclear Medicine

1983-Present Nuclear Medicine Associates, Incorporated
SOCIETIES

American Registry of Radiologic Technologists (ARRT)
- 1975 Radiologic Technology

- 1976 Nuclear Medicine Technology

American Society of Radiologic Technologists

Ohio Society of Radiologic Technologists

Society of Nuclear Medicine
- Faculty & Program Advisor Central Chapter

- Past President: Local Chapter

Nuclear Medicine Insitute, Cleveland, Ohio
- Faculty & Adviso:

Nuclear Medicine Technology Certification Board (NMTCB)
- 1978 Nuclear Medicine Technology

LECTURES & PAPERS:

“Nuclear Medicine Imaging in Stress Fractures” Ohio Osteopath - 1982

“Review of Current Nuclear Medicine Technology Certification”
. Central Ohio Society of Nuclear Medicine - 1982

+ “Management of the Nuclear Therapy Patient”
Central Ohio Society of Nuclear Medicine - 1982

“Professions| Ethics & Patient Communications” - of Radiology,
Nuclear Mecicine, Ultrasound & Computed Tomography - 1983

“Camera Acceptance Testing” - Cleveland Area Medical Physicists (CAMP) - 1983



Fomm NRC31IM-SUPPLEMENT A

US NUCLEAR REGULATORY COMMISSION]
L Bl )}

TRAINING AND EXPERIENCE
AUTHORIZED USER OR RADIATION SAFETY OFFICER

1. NAME OF AUTHORIZED USER OR RADIATION SAFETY OFF. ER 2 STATE QR TERRITORY IN

WHICH LICENSED TO

E. DeWitt Liles, M.A. PRACTICE MEDICINE
: 3 CERTIFICATION
SPECIALTY BOARD CA".COl' MONTH AND V%A. CERTIFIED
A

4. TRAINING RECEIVED IN BASIC RADIOISOTOPE HANDLING TECHNIQUES

TYPE AND LENGTH OF TRAINING
LECTURE SUPERVISED
FIELD OF TRAINING LOCATION AND DATE (S) OF TRAINING LABORATORY | LABORATORY
“ v COURSES EXPERIENCE
(Wours) Mours)
c ]
Minimally, the
o RADIATION PHYSICS AND
INGTAUMENTATION number of hours 62.5 37.5
|
Obtained over the ‘ i
b b RADIATION FROTECTION course of masters 17.5 i 12.5
|
|
¢ MATHEMATICS PEATAINING TO Degree at the Unive rsity‘l I
T=E USE AND MEASUREMENT p | |
OF RADIOACTIVITY of Texas of Austin i 20 ; 0
'
g RADIATION BIOLOGY 20 0
. .ADIO’NARMACGUYICAL
CHEMISTRY 17.5 12.5
& EXPERIENCE WITH RADIATION. (Actual use of Radiwoisotopes or Equivalent Experience)
ISOTOPE | MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED | DURATION OF EXPER IENCE TYPE OF USE

See attached resumq.

FORM NRC-313M Suppiement A
(78 LR



V NMA STAFF CONSULTANT

E. DeWitt Liles, M.A.

Consultant and Instructor, Nuclear Medicine Associates, Inc
EDUCATION
1959-1962 B.A. in Mathematics, The University of Texas at Austin
1963 B.S (equivalent) in Physics. The University of Texas at Austin .
19621964 Graduate Studies, The University of Texas at Austin

1965-1967 Pre-Doctoral Fellow in Biophysics, University of Texas Graduate School of
Biomedical Sciences, Houston, Texas

1968 M.A., Nuclear Physics. The University of Texas at Austin

1972-1974 Fellow in Medical Physics, M.A. Anderson Hospital und Cancer Institute, Houston,
Texas

1981 Nuclear Regulatory Commission. Licensing Course, Washington, D.C

1982 Hospital and Public Health Administration. Cleveland State University

EXPERIENCE & QUALIFICATIONS

1968-1970 Human Engineering Analyst, The Boeing Co., Life Sciences Technology Division,
Houston, Texas

1970-1972 Research Associate, NASA Medical Directorate and Physics Department, University of
Texas, M.D. Anderson Hospital, Houston, Texas

19721974 Fellow in Medical Physics, M.D. Anderson Hospital and Cancer Institute, Houston.
Texas

1974-1975 Medical Physicist, Methodist Hospital Baylor College of Medicine System Affiliated
Hospitals, Houston, Texas

1976-1982 Manager or Applications Engineer EMI Therapy Systems, TOSHIBA Medical
Systems, AECL and Victoreen, Inc

1981 Radiation Physicist 11, Alabama Department of Public Health Radiological Health,
Montgomery, Alabama

1983 Medical Physics Consultant and Instructor, Nuclear Medicine Associates, Inc,
Cleveland, Ohio

SOCIETIES

Society of Nuclear Medicine (SNM)
Cleveland Area Medical Physicista (CAMP)




PROCEDURES AND PRECAUTIONS FOR USE OF RADIOACTIVE GASES

In accordance with the Guide for Supporting Documentation for
Xenon-133 use, please accept the following information:

X

& o

Quantities to be received and dispensed:

The desired possession ilimit is two curies of Xenon-133 in
gas and/or saline form. The only forms of Xenon-133 we are
requesting are sealed glass vials of the New England
Nuciear, Diagnostic Isotopes, Medi-Physics type of gliass
vial containing gas, or the Mallinckrodt cartridge or
Diagnostic Isotope vial of Xenon-133 in saline. The rubber
septums of these vials will not be punctured nor the
contents of the vials altered in any way. These vials will
be shipped from the nuclear pharmacy in the same containers
and form in which they are shipped to the pharmacy, reducing

the possibility of Xenon-133 leaks, spills or contamination
essentially to zero.

Use and Storage Areas:

when the pharmacy receives shipments of Xenon-133, the gas
Or gas in saline will be in sealed glass vials which will be
shipped to authorized users without being opened or without
the septum being punctured by anyone in the pharmcay. The
sealed vials will be stored in 2 fume hood, nevertheless,
and will remain inside the lead containers used by the
manufacturer for shipment of the Xenon-133 Please see

attached floor plan diagram for the location of the fume
hood.

Xenon-133 is not to be used in the pharmacy. it wiil be
stored and dispensed in the fume hood only. The exhaust
system consists of a vent in the hot lab room and the fume
hood. The ducts from these two exhausts meet before
reaching the roof. There is a common duct for these vents
from this juncture to the roof. The exhaust rate from the
hot lab vent is 800 cfm. The exhaust rate from the front of
the fume hood is 100 cfm. This is a direct exhaust to the
roof only, no recirculation. The nearest point of re-entry

is at least 35 feet from the nearest window, door or intake
vent .

These exhaust rates will be checked semi-annually with a
veiometer to determine if the fume hood is operating
according to specifications in this license.

Item #21
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Procedures for routine use:

The vials will be stored in the original shipping containers
composed of lead, and they will be stored in the fume hood
at all times. Wwhen an authorized user orders a quantity of
Xenon-133 gas or gas in saline, the vials will be dispensed
in their original containers to the physician. Dispensing
will be preceded by an assay of the vial in the dose
calibrator.

Emergency Procedures:

The worst occurence possibie will be the accidental release
of the contents of a Xenon-133 unit dose vial(s). This
could happen through breakage or a cracked vial.

in the event there is an accidental loss of Xenon into the
room, the oxgault system will clear the room to levels less
than 1 x 1077 uCi/ml in less than 6 minutes:

For the Hot lab room:

Activity per ioss (A) 25 mCi = 2.5 x 104 wci

Room Volume (V) = 15" x 9'x 8"

1080 ft.°

= 3.06 x 107 m1

Clearance rates ( ) = 300 cfm
1080 f£t.3

0.83 min. ~}

- 1
Initial Concentration (C,) 2.5 x 10 79Q1
3.06 x 10

= 8.17 x 1074 wi/ml

Evacuation time (t) = 6 min.

Final concentration (C) s C,0 ¢
= 8.17 x 10°4 ¢°0-83 x 6
= 5.62 x 10°% uCi/m1

This value is less than 1 x 10~ 2 uCi/ml .

[tem #21
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All unnecessary personnel will evacuate the room. Both
hal lway doors leading to the hot lab will be guarded against
inadvertent entry during this time period.

A survey meter will be placed on the floor so it can be
observed from the door. When background levels are reached,
the room may be re-entered.

v. Air Concentration of Xenon-133 in Restricted Areas

A. The maximum amount of Xenon in possession per week will
be 1500 mCi (A).

B. For storage of Xenon in the hot lab it is assumed that
up to 5% of the gas may be lost due to leakage. (f)

¢c. An exhaust rate of 900 cfm will be used for this
calculation.
V= 900 cfm x 6.797 x 107 ml/40 nr wkjcfm
v=6.12 x 1010 a1/wk

D. The average concentration of Xenon in the hot lab is

t&):
C:L.'...f.
v

. 1500 @Ci x 1 x 10% uCi/mCi_x_0.05
6.12 x 1010 m1/wk

= 1.23 x 1079

This valgc 18 less than required for restricted areas
(1 x 1077 uCi/ml)

VI. Methods for Xenon-133 Disposal:

A.

All Xenon acquired will be disposed by dispensing to
clients, or by decay in storage. Containers and vials
will be surveyed unshielded with the low level survey
meter held on contact. If levels are the same as
background, the containers will be disposed after
defacing the labels.

All escaped Xenon will be vented through the exhaust
system.

Item #21
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It is estimated that up to 78000 @mCi of Xenon-133 will
have been in possession per year.

Of this amount, 53 will be lost due to leakage of Xenon
in storage.

Therefore, 5% or 3900 wmCi will be vented to the
atmosphere per year.

The total exhaust system of 900 cfm will be used in
this calculation.

Air flow per year is (V):

V = 900 cfm x 1.484 x 1010 ml/yr/ctm

V= 1.34 x 1013

"

The average concentration of Xenon to the environment
is (C):

A
C = v

_3.9.¢ix 1 x 10% uci/ci
1.34 x 1013 mijyr

2.91 x 1077 uCi/ml/yr

This value does not exceed the quantity 3 x 10-7 uCi/ml
permitted in 10 CFR 20.106 for unrestricted areas.

Item 421
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