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CHAPTER V

NON-HUMAN USE OF RADIONUCLIDES

This chapter deals with the use of radioactive materials which are not
intended for human use. The regulations outlined herein will apply in all
cases involving radioactive materials held under the Broad License of the
Medical University of South Carolina, except as otherwise noted below. The use
of materials as delineated in this chapter is the responsibility of the
Radiation Usage Committee.

Procedure for Obtaining Authorization

All applications for authorization to possess and use radioactive
materials under the Broad License of the Medical University of South Carolina
should be directed to the Radiation Safety Officer. Details of the procedure
for application are outlined in Chapter | and sample application forms are
shown in Appendix B.

Responsibilities of the Principal Investigator

The principal investigator (authorized user) will be responsible for
ensuring compliance with these procedures in area under his/her jurisdiction.
In brief, the responsibilities of the principal investigator are:

1. To ascertain that the contents of the Radiation Safety Manual are known
and understood by personnel under his/her supervision who work with
radioactive materials, as well as those individuals who will be in the
laboratory where radioactive material is being used. To see that new
personnel are instructed as to the nature of the materials, hazards
associated with the work, and safety precautions attendant to the work.
To see that new personnel will be instructed in a course of action in
emergencies. To mandate an annual refresher course in an appropriate
field of radiation. To ensure that a completed "Certificate of Training"”
form is submitted to Radiation Safety prior to employee/technician
beginning work. (See Appendix C - Training Requirements.)

2. To request personnel monitoring service from the Radiation Safety Office
and to ascertain that proper use is made of the personnel monitoring
equipment issued to individuals under his/her supervision.

3. To supervise the area surveying program established for his/her area by
the Radiation Safety Office.

4. To notify the Radiation Safety Office immediately in the following
circumstances:

a) when an over-exposure to radiation is indicated;

b) when the area survey shows contamination in a laboratory greater than
the allowable limits;

c) when radioactive material is lost or stolen;

d) any other situation which the principal investigator believes could
result in a hazard to persons occupying the area in question.

5. To advise the Radiation Safety Office of any substantial change in the
nature of his/her work, storage and/or use of facilities.
6. To ascertain that records required by the Radiation Safety Manual are kept

in an orderly fashion. To ensure that original paperwork is promptly
forwarded to the Radiation Safety Office with a copy retained by the
principal investigator.

7. To supervise record keeping of the activity in his/her area as requested
by the Radiation Safety Office.

8. To be financially responsible for any and all costs relating to Radiation
Safety Services (radioactive waste disposal, film badge service,
bioassays, etc.) set up by the Radiation Safety Office.
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9. To be ultimately responsible for the use and disposal of any radioactive
material used under his/her authorization. Accordingly, all radioactive
material usage, disposal, and transfer sheets must be signed by the
licensed investigator.

The iInvestigator may appoint another licensed investigator to sign these
documents in the event of his/her absence provided that the Radiation
Safety Office has been notified iIn writing in advance.

Training of Laboratory Personnel

Any personnel shall be adequately trained in the handling and use of
radioactive materials prior to beginning work in laboratories that utilize
radioactive materials. It is the responsibility of the principal investigator
(authorized user) to ensure that his/her personnel are properly instructed in
the safe use of radioactive materials and emergency procedures. The Radiation
Safety Office requires proof of adequacy of training. A completed Certificate
of Training (pg- 128) must be in the licensed investigator s file and on file
with the Radiation Safety Office prior to an individual beginning work with
radioactive material. With the exception of the authorized user, all personnel
working with or around radioactive materials shall take an annual refresher
course in a related field of radiation. A list of the persons who attend the
class shall be kept in the licensed investigator s file and on file with the
Radiation Safety Office. See Appendix H - Training Requirements

Procurement of Radioactive Materials

The following procedures will be used, except in cases where prior
arrangements have been made with the Radiation Safety Office and the Director
of Purchasing. Each investigator MUST ensure that personnel preparing purchase
requisitions for materials are informed of the following procedures. (see
Chapter 1)

1. Each requisition must show the license number and name of the investigator
(see sample requisition on page 117).

2. All requisitions for radioactive materials MUST be sent to the Radiation
Safety Office for approval BEFORE going to Procurement/Grants Accounting.

a) Send or bring requisitions to the Radiation Safety Office. After
approval, the requisition will be forwarded to purchasing via campus
mail.

b) All confirming/emergency orders should be brought to the Radiation
Safety Office BEFORE sending to Procurement. Any additions to orders
(blanket, standing, etc.) must be approved by Radiation Safety before
being ordered

c) All personnel MUST use the shipping address noted on the following
page when placing telephone orders.

Medical University of South Carolina

Radiation Safety

A)TTENTION: Henry B. Hargrove, Mark for # __ ( Investigator's license
#

D270 West Hospital

171 Ashley Avenue

Charleston, SC 29425

d) Departmental Orders (DO"s) SHALL NOT be used for procurement of
radioactive material.

Personnel Monitoring

It is the responsibility of the principal investigator (authorized user)
to request film badge service from the Radiation Safety Office for all
personnel working in an area in which radioactive materials are used. Persons
not normally on film badge service (and transients) who will be working in an
area where in which radioactive materials are used must request film badge
service from the Radiation Safety Office. See Appendix C, pages 102-108 for a
copy of the film badge request form, film badge change form, and the
information sheet on film badge use which should be issued to every person
requesting film badge service. Allow 7-10 days for delivery after the request
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is submitted. These forms may be copied as needed.

An individual®s film badge will be processed immediately when it is
suspected that he/she may have received a single exposure greater than 1 mSv
(100 mRem), or an accumulated exposure greater than 3 mSv (300 mRem) in one
week. A record of each individual®s radiation exposure status (history plus
current exposure) will be kept by the Radiation Safety Office. Each individual
who is monitored may see his/her exposure records upon request to the Radiation
Safety Office. These records will be in compliance with the Federal
Regulations outlined in 10 CFR 20 and S.C. RHA 3.5. Personnel exposures shall
be maintained as low as reasonably possible in accordance with the ALARA
concept. Maximum permissible dose (MPD) limits are listed in Appendix G.

Fetal dose for pregnant personnel shall be limited to one-tenth (0.1) of the
normal maximum permissible dose 5 mSv (0.5 rem) during the gestation period.

AT NO TIME WILL A FILM BADGE BE EXPOSED TO RADIATION UNLESS WORN BY THE
INDIVIDUAL TO WHOM IT WAS ISSUED.

Any infraction of this regulation may result in the loss of that
individual®s privilege of working with radioactive materials at the Medical
University of South Carolina. S.C. Regulations require that film badges be
worn as deemed necessary by the Radiation Safety Office.

The Radiation Safety Office will distribute and collect all film badges on
a monthly basis. It is the responsibility of the principal investigator to
ensure cooperation of personnel under his/her supervision.

Pocket dosimeters may be assigned to personnel conducting experiments with
ionizing radiation, in accordance with the judgement of the Radiation Safety
Office. |If it is decided that pocket dosimeters shall be worn, it will be the
responsibility of the principal investigator to ensure that a daily record of
the readings is maintained. A copy of these records will be sent to the
Radiation Safety Office on a weekly basis while an experiment is in progress.

Bioassays
1. Conditions under which bioassays are necessary
a) Routine bioassay is necessary when a user handles, at any one

time, unsealed quantities of radioactive iodine that exceeds those
shown below:

Volatile or Bound to Non-
Type of Operation Dispersible Volatile Agent
1. Processes in open room 3.7 MBq 37 MBqg
with possible escape (0.1 mCi) (1 mCi)
of i1odine from process
vessels
2. Processes in fume hood of 37 MBg 370 MBg
adequate design and per- (1 mCi) (10 mCi)
formance
3. Processes in glove box 370 MBg 3.7 GBg
(closed) (10 mCi) (100 mCi)

b) All workers handling radioactive iodine or working in the room shall
participate in the bioassay program.

c) Bioassays are required if more than 3.7 GBg (100 mCi) of Tritium in
unsealed form is handled at any one time.

d) For information regarding bioassay services, contact the Radiation
Safety Office.
2. Types of Bioassays to be preformed
a) Baseline (pre-employment or pre-operative): Within two (2) weeks

prior to beginning work with radioactive iodine in quantities
specified above. A physical examination may also be required.
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b) Routine: At the frequency specified in section 3. below.

c) Post-operative and with Separation Physical: A bioassay should be
performed within two (2) weeks of the last possible exposure to 1-125
or 1-131 when operations are being discontinued to when the worker is
terminating activities with potential exposure to these
radionuclides.

d) Diagnostic: Follow-up bioassay should be preformed within two (2)
weeks of any measurements exceeding limits given in Section 4. below,
in order to confirm the initial result and in the case of a single
intake to allow an estimate of the effective half-life of radioiodine
in the thyroid.

3. Frequency of Bioassays

a) Initial Routine: Within 72 hours following entry of an individual
into an area where bioassay is specified above (but waiting at least
6 hours for distribution of a major part of the radioiodine to the
thyroid) and every two (2) weeks thereafter, as long as the worker
handles radioiodine iIn the quantities specified above.

When work is on an infrequent basis (less than every two (2) weeks),
bioassays should be performed within 72 hours after handling the
radionuclide (but no sooner than 6 hours).

b) After three (3) Months: When a routine measurement is frequently
used, as in 3.(a) above, it may be changed to quarterly if, after
three (3) months, all the following conditions are met:

1. The average thyroid burden for each individual working in a
given area is less than 4.4 kBqg (0.12 i) of 1-125, less than
1.5 kBg (0.04 i) of 1-131, and less than the corresponding
proportionate amount of a mixture of these radionuclides during
the initial three (3) month period.

2. The quarterly average radionuclide concentration (kBg ¥i/ml)
in air breathed by any worker does not exceed 10% given in RHA
3.53, Part 111, Appendix B, Table 1, Inhalation DAC (¥i/ml).

3. The working conditions during the three (3) month period, with

respect to the potential for exposures, are representative of
the working condition during the period in which the quarterly
bioassays frequency will be employed.

c) Between 10 and 48 hours after respiratory protection devices, suites,
hoods, and gloves are used to limit exposure.

4. Action Points and Corresponding Actions
A) Biweekly or more frequent measurements:

1. Whenever the thyroid burden at the time of measurement exceeds
4.4 kBq (0.12 %i) of 1-125 or 1.5 kBg (0.04 %Gi) of 1-131, the
following action should be taken.

a) An investigation of the operation involved, including air
and area surveys, should be carried out to determine the
causes of exposures and to evaluate the potential for
further exposure.

b) ITf the Investigation indicates that further work in the
area might result in exposure of a worker to concentration
exceeding the limits in RHA 3.53, Part Ill, Appendix B.
Table I, Inhalation DAC (%i/ml) the Radiation Safety
Office may restrict the worker from further exposure until
the sources of exposure are discovered and accounted for.

c) A repeat bioassay should be taken within 2 weeks of the
previous measurements to confirm the presence of initial
radioiodine and to obtain an estimate of its effective
half-life for use iIn estimating dose commitment.

d) Reports and notification must be provided as required in
RHA 3.45 and 3.46, or as required by conditions of the
Broad License.



46

2. If the thyroid burden at any one time exceeds 19 kBq (0.5 %i)
of 1-125 or 5.2 kBg (0-14 i) of 1-131, the following action
should be taken.

a) Carry out all steps described in 4_A)1. above.

b) Refer the care to appropriate medicine/health physics
consultants for recommendations regarding therapeutic
procedures that may be carried out to accelerate removal of
radioactive iodine from the body.

c) Carry out repeated measurements at approximately 1 week
intervals at least until the thyroid burden is less than
4.4 kBq (0-12 %i) of 1-125, or 1.5 kBq (0-04 %¥i) of 1-

131.
B. Quantity Measurements
Carry out action described under 4_A)1. above. |If measurements or

surveys indicate an appropriate likelihood that a worker will receive
further exposure exceeding the criteria of 3.b)1. and 3.b)2.,
reinstate biweekly or more frequent bioassays.

5. Responsibilities of Principal Investigator

It will be the responsibility of the principal investigator to ensure that
workers under his/her supervision comply with the requirements of this section
and to implement any corrective actions as specified by the Radiation Safety
Office(r). The principal investigator shall also bear the expense of the
bioassays required as a result of his/her activities.

Radiourinalysis may be required on a routine basis by the Radiation Usage
Committee or by the Radiation Safety Officer in an emergency or temporary
situation. Radiourinalysis may be requested by the principal investigator.

Periodic thyroid counts of personnel performing experiments involving I-
125 and 1-131 may be required by the Radiation Safety Officer or may be
requested by the principal investigator if he/she thinks a possible accidental
uptake has occurred.

All areas i1n which radioactive material and/or ionizing or non-ionizing
radiation is used or stored will be in compliance with Occupational Safety and
Health Act, 1970 (OSHA), where applicable.

Laboratory Monitoring

Laboratories in which radioactive materials and/or ionizing or non-
ionizing radiation are used will be equipped with, or have access to, survey
instruments suitable for the types of radiation and the levels of radiation
which are present.

Survey instruments will be calibrated at intervals not to exceed one (1)
year. Calibrations will be done by authorized Radiation Safety personnel or by
an authorized outside calibration laboratory or individual. Records of all
outside calibrations shall be supplied to the Radiation Safety Officer.
Calibrations shall include at least two check points approximately one-third
and two-thirds of full-scale on each scale to ensure accuracy within plus or
minus 20 percent of the calibration source. Requests for new equipment must be
approved by Radiation Safety.

Upon the request of a principal investigator, the Radiation Safety Office
will monitor a laboratory or an experimental set-up. The Radiation Safety
Office will also monitor any laboratory or set-up as deemed necessary.

Routine instrument surveys of all areas will be scheduled and performed
under the supervision of the principal investigator, in accordance with the
judgement of the Radiation Safety Officer. Records of these surveys will be
kept by the principal investigator and copies will be furnished to the
Radiation Safety Office.

Surface Contamination Control

1. Frequency: Regular survey for radioactive contamination that may be
present on surfaces of floors, walls, furnishings, and equipment are
required on a regular basis. Contamination tests are required during



10.

11.

47

periods of usage of radionuclides in a research facility. These tests
shall be performed at least weekly with an increased surveillance schedule
selected by the licensee or at the discretion of the Radiation Safety
Office.

Layout: The layout of the facility should provide for restricted and
unrestricted areas. Restricted areas shall be clearly marked as usage
areas for radionuclides. Unrestricted areas are general usage areas
within the same facility.

Location: All areas clearly marked for usage, storage and disposal of
radionuclides shall be surveyed. Adjacent areas within the facility
should also be surveyed, these normally would include floors, desk tops,
telephones, and instruments.

Method: A standardized method for smear testing of a relative uniform
area should be used in order to allow comparison of relative levels of
contamination. A dry smear taken from an area of about 100 cm? is
adequate to accomplish this.

Counting: The instrument used for counting smears must be sensitive to
the radionuclides being tested. Each licensee is responsible for ensuring
the counting method and sensitivity of the instrument are adequate to meet
the required limits.

Limits:

a) Unrestricted Areas: Alpha - 10 DPM/100 cm?
Beta-Gamma - 100 DPM/100 cm?

b) Restricted Areas: Alpha - 100 DPM/100 cm?
Beta-Gamma - 1000 DPM/100 cm?

Reporting: A copy of all wipe test must be reported on a weekly basis
(when applicable) to the Radiation Safety Office. The MUSC Radiation
Safety Log form (see Appendix C) is the appropriate data sheet with DPM or
MBq (¥i) values reported. The calculated value is:

DPM = CPM-BKG
Instrument Efficiency

Principal investigators should maintain a copy of all Radiation Safety
Records on file within their facility.

Contamination: In the event that contamination above the permissible
limits is detected (permissible limits will be established for each
specific case by the Radiation Safety Office), the principal investigator
will halt all traffic into and out of the area and will immediately notify
the Radiation Safety Office(r). Personnel in the contaminated area will
remain in the laboratory until the Radiation Safety Office(r) has arrived,
in order to minimize the spread of contamination to adjacent laboratories
and offices. IT there is an indication of high airborne contamination,
the laboratory personnel will be evacuated to the nearest *“clean"™ area and
await there for the arrival of the Radiation Safety Office(r). 1In closing
the laboratory, the principal investigator will shut off the air
conditioning vents to the contaminated laboratory.

Clean Up: Clean up of a contaminated area will be performed by laboratory
personnel under the supervision of the licensed investigator and the
Radiation Safety Office.

Decontamination Procedures: Refer to Appendix D for procedures.

Incidents: Refer to Appendix C for a sample of the form used to record a
radioactive incident.

Special Protective Equipment

Protective clothing (gloves, lab coats, shoe covers, etc.) will be used at

the discretion of the Radiation Safety Office and the principal investigator.
Protective clothing is to be worn only inside the laboratory or the immediate

area,

unless approval is obtained from the Radiation Safety Office.
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Remote equipment (long-handled tongs, remote pipettes, etc.) will be
routinely used in handling high levels of radioactive materials.

IN NO INSTANCE MAY ANY PERSON PIPETTE RADIOACTIVE SOLUTIONS BY MOUTH.

Procedures involving Groups 1,2, or 3 radionuclides (as defined in NBS
Handbook 92) shall be conducted in a fume hood with an average velocity of 125
to 200 fpm (open sash) or in a properly vented glove box. The Radiation Safety
Officer shall approve all fume hoods or glove boxes prior to initial use with
radionuclides. Flow rates shall be measured on a semi-annual basis.
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Transfer of Radioactive Materials

Radioactive materials shall not be transported unshielded without the
authorization of the Radiation Safety Office.

No one may transfer radioactive materials from one investigator to another
without permission of the Radiation Safety Office. Records must be kept of all
transferred material and a copy must be sent to the Radiation Safety Office.
Records must be kept of all transferred material and a copy must be sent to the
Radiation Safety Office.

Procedure for Transferring Radioactive Material

1. The RADIOACTIVE MATERIAL TRANSFER RECORD on page 123 of the Radiation
Safety Manual must be used for all transfers within MUSC.

2. The investigator receiving the material must be licensed for the material
and be within his/her authorized limit before transfer can be completed.

3. The original copy of the transfer record must be forwarded to Radiation
Safety at the time of transfer.

4. Both investigators must retain a copy of the transfer record in their
files.

5. The Radioactive Material Inventory/Disposal Form or a copy must be

transferred with the material.

6. A copy of the transfer form must be submitted to Radiation Safety with the
completed Inventory/Disposal form.

7. TRANSFERS TO OR FROM OTHER INSTITUTIONS MUST BE PERFORMED BY THE RADIATION
SAFETY OFFICE.

General Laboratory Procedure

All radioactive materials will be stored such that the dose rate at the
surface of the storage area is less than 2.5 x 10™° Sv (2.5 mRem/hr).

There will be no smoking, eating, drinking, or applying of cosmetics in
the laboratory.

Whenever possible, chemical procedures are to be carried out with all of
the equipment in a tray which has a volume large enough to accommodate the
experimental volume in the event of an accident. All counting dishes are to be
dried under a hood. All radioactive solutions are to be boiled only under a
hood.

In the case of a spill or breakages, the area (table top, floor, etc.)
shall be decontaminated until all loose activity is removed. Fixed
contamination must be reduced to the practical minimum. DECONTAMINATION IS TO
BE PERFORMED BY LABORATORY PERSONNEL, NOT BY ENVIRONMENTAL SERVICES PERSONNEL.

All persons involved in a spill and decontamination shall be checked
immediately after the spill and after decontamination is finished. A Geiger-
Mueller survey meter or an alpha survey meter is to be used as required. After
such an accident, the general area and especially floors, doors, handles, stair
railings, etc. shall be surveyed.

Each person actively working with radioactive materials shall survey
himself with a Geiger-Mueller survey meter or an alpha survey meter before
leaving the laboratory.

See Appendix A for "Instruction to Housekeeping Personnel'.

Radioactive Waste Disposal

Solid, liquid, and biohazardous radioactive wastes not authorized for
disposal in the sanitary sewer must be collected in the lab in suitably labeled
containers. The Radiation Safety Office will establish a schedule for
collection of such material for disposal by a commercial firm. In the event of
inclement weather, State holidays, etc., the schedule will be changed to the
next available day. At no time is an investigator to allow solid or liquid
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radioactive waste to be left unattended before or during transport to Radiation
Safety for disposal. Please call Radiation Safety for an appointment the day
before waste disposal is scheduled.

The following procedures apply to the disposal of radioactive waste by the

investigator.

1.

Solid Waste: Solid waste will be collected weekly at a designated time at
the waste compound area.

a. The principal investigator is responsible to ensure that the solid
waste is properly packaged in a DOUBLE LINED, NON-BIOHAZARDOUS
plastic bag and sealed with radioactive labeled tape. Biohazardous,
red, or orange bags WILL NOT be accepted for disposal into the solid
radioactive waste.

b. The plastic, double lined, non-biohazardous bag must be properly
identified with the investigator®s name, room number, radionuclide,
activity, and date of disposal.

C. Each bag must be accompanied by a SIGNED waste disposal tag (see
Appendix C), bearing the same information as is on the tag. Tags may
be obtained by contacting Radiation Safety.

d. Solid waste shall contain NO free standing liquid or lead shielding.

Liguid Waste: Liquid scintillation fluids and other non-sewer disposable
radioactive liquids will be collected at a designated area.

a. All vials must be in a flat container or box arranged to prevent
spillage. This container must then be placed into a secondary
polyethylene container with a lid.

b. Liter or gallon containers will not be accepted for disposal (see
Section 3).
C. Vials containing either H-3 or C-14 in concentrations less than 1.85

kBg/Z/gm (0.05 uCi/gm) may be disposed of as non-radioactive hazardous
waste in accordance with 10 CFR 20.306 and S.C. RHA. 3.31.1.1.

d. All waste disposed of through Radiation Safety must be accompanied by
a completed and signed liquid waste disposal tag (see Appendix C)
with both top, bottom, and back section completely filled out.

Liquid Waste - Bulk Quantities: Bulk quantity liquid waste (4 liter)
gallon containers, containing non-aqueous, non-scintillation fluids will
be collected and disposed on a case by case basis.

Sanitary Sewer - Liquid Waste: AT THE DISCRETION OF THE RADIATION SAFETY
OFFICER.

a. Aqueous materials containing radioactive materials may be disposed of
in the sanitary sewer only in quantities approved by the Radiation
Safety Officer. |Investigators will be notified by the Radiation
Safety Office of approved limits. These limits may not be exceeded
without written approval from the Radiation Safety Office.

b. All sewer disposals must be recorded on a monthly sewer disposal form
(see Appendix C, page 120). This information must be completed when
disposals are done. At the end of each month, the principal
investigator must sign the form, make sure all information is correct
and forward the original to Radiation Safety. A copy of the
completed form must be retained by the investigator.

Animal Waste: Animal carcasses containing radioactive materials must be
packaged in double lined, plastic bags, frozen and labeled identifying the
radionuclide, activity, type carcass, and investigator using a solid waste
disposal tag. All information must be completed on the top and bottom
portion of the tag.

a. The date of injection and date of disposal shall be noted on the tag.

b. A radioactive material disposal tag (see Appendix C), bearing the
same information as the bag must accompany each bag.

C. Cage materials, excreta, and other animal waste must be packaged

according to the instructions give for biological/biohazard waste.

d. Animal containing 1.85 kBg/gm (0.05 uCi/gm) or less of H-3 or C-14
may be disposed of without regard to radioactivity in accordance with
10 CFR 20.306 and S.C. RHA. 3.31.1.2.
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6. Biological/Biohazardous Waste: Biohazardous waste, such as blood
cultures, body fluids, animal waste, etc. must be placed in
(colored)autoclavable bags tagged with radioactive tape, and autoclaved.

a. After autoclaving, the bag must be packaged in a double lined, non-
biohazardous plastic bag, sealed with radioactive tape, and the
contents labeled as to radionuclide(s), quantity of material,
investigator™s name, department and date of disposal.

b. Each bag must be accompanied by a signed and completed solid waste
disposal tag (see Appendix C), bearing the same information on the to
and bottom of the tag.

5. Decaying Waste: The practice of holding short half-life radioactive waste
for decay (10 half-lives) and disposal into normal trash must be approved
by the Radiation Safety Office and certain guidelines must be followed.

a) Solid and liquid waste shall be stored in a properly designated and
shielded area.

b) Solid waste shall be in a double lined, plastic bag (non-
biohazardous) and kept in a labeled trash can. Liquid waste must be
kept in a sealable bottle/container, properly labeled and shielded.

c) A survey of the area where the waste is stored shall be done on a
weekly basis.

d) All waste must bear radioactive tape labeled with the investigators
name, radionuclide(s), activity, date of storage for decay, and a
survey reading at the time of storage.

e) Each investigator must keep a notebook or ledger containing the
"Storage Form for Decay of Radionuclides"™ form which indicates date
of storage, bag/bottle number, radionuclide, survey reading(s) of the
waste from weekly inspections, serial number(s) of instrument used
for surveying, date of disposal into normal waste, survey reading at
time of disposal, and signature of individuals doing surveys.

) Copies of this form shall be sent to the Radiation Safety Office on a
quarterly basis.

Radiation Safety will reject any package that is not properly transported,
packaged, or labeled.

Whenever the commercial firm collects the total radioactive waste from the
Medical University of South Carolina, the Radiation Safety Office will submit
an invoice to the investigator. When an investigator receives the statement
for disposal services, he/she shall generate an IIT to Radiation Safety within
five (5) days of receipt. Radiation Safety will forward the completed form to
Data Control after logging it in our files.

The principal investigator (authorized user) is responsible for all waste
disposal charges incurred under his authorization. Investigators are charged
for the following and additional charges may be incurred for improper
packaging, etc.

Percentage of 55 Gallon Barrel of Solid Waste
Percentage of 55/85 Gallon Barrel of Animal Carcasses
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Questions regarding radioactive waste disposal procedures, schedules or
charges will be answered by the Radiation Safety Office, extension 4255.

Requirements for Caution Signs and Labels

All signs and labels required pursuant to this section shall be of the
conventional radiation colors (magenta or purple on a yellow background) and
shall be in compliance with S.C. RHA 3.21.

Entrance doors to rooms and laboratories in which radioactive materials
are stored or used will be posted with a conventional sign bearing the words
"CAUTION - RADIOACTIVE MATERIALS". Also, in addition to the foregoing
requirement, some areas may be posted with a sign of the conventional type
bearing the words "CAUTION - HIGH RADIATION AREA™ or "RADIATION AREA"; these
areas will be designated by the Radiation Safety Office in compliance with the
requirements of this section.

Labeling of containers is not required if:

1. The concentration of the radioactive material is less than shown for
the material in Table 3, Appendix B, S.C. RHA. 3.53.

2. The total amount of radioactive material in the container does not
exceed that shown in RHA 3.54.

3. The laboratory containers are being used transiently in a laboratory
procedure when the individual user is continuously present.

"RADIOACTIVE"™ labels on shipping cartons, etc., must be defaced or
destroyed before disposal of the cartons in the normal waste.

A sign "NOTICE TO EMPLOYEES: Standards for Protection Against Radiation"

will be posted in all radiation areas in compliance with State Regulations (see
Appendix C for example).

Record Keeping

The principal investigator is charged with the responsibility for keeping
records of his/her operations with radioactive materials and for furnishing
copies of the records requested by the Radiation Usage Committee and/or the
Radiation Safety Office(r). The records required are:

1. Inventory of radioactive materials - this will include receipt,
disposal, and amount on hand. On this record will be specified type
of disposal, amount of disposal, and the date of disposal. A form
for this record will be supplied for each shipment of radioactive
material by the Radiation Safety Office. Once the radioactive
material is used and disposal is completed, the original copy should
be sent to the Radiation Safety Office with a copy retained. (See
Appendix C for a sample form).

2. Area Surveys - to include a sketch of the facility and show the
location of the instrument readings and the area(s) where wipe tests
are preformed. Copies of wipe tests must be forwarded to Radiation
Safety on a weekly basis with a copy retained.

3. Other records required pursuant to this chapter which are requested
by the Radiation Usage Committee or by the Radiation Safety
Office(r).
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Use of Radionuclide Irradiators

The purchase and use of multi-curie radionuclide irradiators for high
level irradiation of biological and other material must be approved by the
Radiation Safety Officer and the Radiation Usage Committee. These devices will
be used only by authorized personnel trained in their specific operation and
use. A log of the use of these devices shall be maintained by the authorized
user and shall be made available for inspection by the Radiation Safety
Officer. Each device must have a set of operating and emergency instructions
posted in the vicinity of the device. The operations manual and emergency
instructions for Model M Gammator is included in Appendix F as an example.
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EMERGENCY

IN THE EVENT THAT RADIOACTIVE MATERIAL 1S SPILLED, LOST, OR STOLEN:

CALL THE RADIATION SAFETY OFFICE IMMEDIATE LY

I the accident is a spill, stop all traffic into and out of the area.
No person shall leave the area until the Radiation Safety Office can check
them for contamination.

DO NOT LET ANYONE LEAVE - DO NOT ATTEMPT T O CLEAN

UP!!

**x

*x

In an emergency involving a patient, call the Director of the Nuclear
Medicine Laboratory, in addition to the Radiation Safety Office.

In case of an accidental release of gaseous radioactive materials into the
room, turn on all ventilating systems, evacuate the area, closing all
doors. Remain outside the area until ten (10) air changes have occurred.
Then the room should be checked to see if it is safe to reenter.

For any emergency, contact the following persons in the order listed:

1. RADIATION SAFETY OFFICE(R) - EXTENSION 4255

2. RADIATION SAFETY OFFICE(R) - EXTENSION 0590 - PAGER 11750
3. RADIATION SAFETY OFFICE(R) - EXTENSION 0590 - PAGER 13061
4. RADIATION SAFETY OFFICE(R) - EXTENSION 0590 - PAGER 13066
5. RADIATION SAFETY OFFICE(R) - EXTENSION 0590 - PAGER 13063
6. RADIATION SAFETY OFFICE(R) - EXTENSION 0590 - PAGER 13064
7. RADIATION SAFETY OFFICE(R) - EXTENSION 0590 - PAGER 11005

AFTER HOURS - WEEKEND - HOLIDAYS

ON CALL RADIATION SAFETY OFFICE(R)-EXTENSION 0590 - PAGER

17015

THE CENTREX OPERATOR, EXTENSION 2123, WILL HAVE A LIST OF THE TELEPHONE NUMBERS
OF PERSONS TO CONTACT IN EMERGENCIES IF NO ANSWER AT ANY OF THE ABOVE
EXTENSIONS.



