[bookmark: _GoBack]TABLE OF CONTENTS

I.	Introduction .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .	1

II.	Forms   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .	2

III.	The use of x-ray producing devices  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .	2

IV.	Authorization to use radioactive materials (minilicense)   .  .  .  .  .  .  .	3

V.	Radiation worker training .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  	8

VI.	Personnel monitoring .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .	9

VII.	Dose limits .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .	11

VIII.	ALARA  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .	11

IX.	Prenatal radiation safety .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  	12

X.	General radiation safety  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	13

XI.	Posting and labeling   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .	13

XII.	Security of radioactive materials .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .	15

XIII.	Ordering/receiving radioactive materials  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .	15

XIV.	Radioactive materials inventory  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .	17

XV.	Radioactive materials shipments .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .	17

XVI.	Transportation of radioactive materials .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .	17

XVII.	Laboratory monitoring  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .	17

XVIII.	Radioactive waste storage and disposal  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .	21

XIX.	Airborne radioactive materials   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .	25

XX.	Radioactive materials spills   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .	25

XXI.	Radiation safety audits  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .	27

XXII.	Useful information .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  	27	
		


25
[bookmark: Introduction]I.	Introduction

The policies and procedures in this manual are applicable to the following institutions located on the campuses of the University of Oklahoma Health Sciences Center:

The University of Oklahoma Health Sciences Center (OUHSC)
OU Medical System (OUMS)
The Schusterman Center, Tulsa (SCT)

The use of radioactive materials and radiation emitting devices for any purposes are regulated internally through the Radiation Safety Committee, and by external regulatory agencies.  Specifically, the use of radioactive materials (RAM), radiation producing devices used for radiation therapy, and analytical x-ray devices are regulated by the Oklahoma Department of Environmental Quality (DEQ).  OUHSC and OUMS have DEQ licenses that permit the use of RAM.  The use of diagnostic x-ray devices is regulated by the Oklahoma State Department of Health (SDH).

The management of the OUHSC and OUMS have appointed a Radiation Safety Committee (RSC) which oversees the use of radiation and radioactive materials in their facilities, and Radiation Safety Officers (RSOs) who are responsible for implementing the RSC’s policies and procedures for the safe use of radioactive materials, ensuring regulatory compliance of such policies, and providing radiation safety training and consulting to the staff and management.  The Radiation Safety Officer is George MacDurmon.

The use of radioactive materials is controlled through an authorization program and the issuance of minilicenses to authorized users. No work with radioactive materials can be initiated without it being authorized by the conditions and limits established by a minilicense.  In granting authorization for the use of these materials, consideration must always be taken of the regulatory requirements governing the use of RAM and radiation producing devices, and of the safety and welfare of radiation workers, staff, members of the general public, as well as property and liability.  To this end, the ultimate responsibility for radiation safety is placed on the individual authorized to use radiation or radioactive materials (the minilicense holder).  Therefore, all minilicense holders and authorized users of radiation producing devices shall be familiar with the contents of this manual, and ensure that the information contained herein is conveyed to staff members who use RAM.  Additional information or clarification can be attained by contacting the RSO.  The licenses and the pertinent regulations are available for review in the Radiation Safety Office.






[bookmark: Forms]II.	Forms

General information and forms referenced in this manual can be found on the Radiation Safety Office web page.  If you do not have web access please contact the Radiation Safety Office for the latest version(s) of the forms you need.

[bookmark: Useofxray]III.	The use of x-ray producing devices

A.	For equipment to be installed at OUMS, the OUHSC Department of Radiological Sciences shall be notified of the planned purchase, installation, transfer, or disposal of x-ray producing devices.  Review and approval is required prior to execution of any plan, purchase, or disposal.

B.	For equipment to be installed at the University of Oklahoma Health Sciences Center, the OUHSC Radiation Safety Office and the OUHSC Department of Radiological Sciences shall be notified of the planned purchase, installation, transfer, or disposal of x-ray producing devices.  Review and approval is required prior to execution of any plan, purchase, or disposal.


C.	Additional requirements for all locations

1.	All diagnostic x-ray devices shall be tested for compliance annually.  All deficiencies shall be corrected within a reasonable time frame.

2.	New radiation workers shall receive radiation safety training prior to starting work with x-ray producing devices.  This requirement includes new residents and fellows.

3.	A personnel dosimeter shall be worn by each individual routinely working in a radiation area as determined by the Radiation Safety Office.  These dosimeters shall be returned to the Radiation Safety Office as required.

4.	Personnel should maintain the greatest practical distance between themselves and the radiation source.  Non-essential personnel should leave the room when radiation-producing devices are in use.

5.	All personnel in a room in which a diagnostic x-ray machine is in use, shall wear a lead apron.  When a portable x-ray machine is used in patient areas, individuals within a radius of six feet shall wear a lead apron, or be asked to move to a greater distance.

6.	Lead aprons shall be handled and stored carefully, as they are susceptible to cracking.

7.	Devices should be used for holding patients or cassettes during x-ray procedures.  When this is not possible, a person wearing appropriate shielding to protect the whole body, eyes, and hands may hold the patient or cassette. The person holding the patient or cassette must be positioned so that the primary x-ray beam is never incident on them (the person doing the holding). In addition, no one individual may routinely participate in holding patients or cassettes. For example, x-ray technologists (radiographers) who routinely perform radiographic examinations may not hold patients or cassettes as a routine activity.

[bookmark: Authorization]IV.	Authorization to use radioactive materials (minilicense)

A.	Qualifications for obtaining a minilicense for research

1.	Applicants with no former minilicense status shall:

a.	Be a faculty member; and

b.	Have a minimum of six months experience using radioactive materials in procedures similar to those being applied for; and

c.	Complete a one-day training session given by the Radiation Safety Office; and

d.	Pass a comprehensive examination covering the course material with a passing grade of 80%.

2.	Applicants with previous minilicense status shall:

a.	Be a faculty member; and

b.	Have a minimum of six months experience using radioactive materials in procedures similar to those being applied for; and

c.	Complete a half-day training session given by the Radiation Safety Office that covers rules and procedures, and provides a review of radiation safety principles; and

d.	Pass a comprehensive examination covering the course material with a passing grade of 80%.

B.	Qualifications for meeting the requirements as an authorized nuclear pharmacist:

Applicants for a Nuclear Pharmacy radioactive materials minilicense shall meet the requirements specified in 10 CFR 35.

C.	Qualifications for meeting the requirements as an authorized user physician:

1.	Be a faculty member and/or have medical staff privileges at OUMS, and

2.	Meet the at least one of the following requirements:

a.	Have completed the requirements specified in 10 CFR 35 or equivalent state regulation for an authorized user in the procedural category applied for; or

b.	Have been listed as an authorized user for the same category of procedures on a previous NRC or Agreement State license; or

c.	Meet criteria established on a case-by-case basis by the Radiation Safety Committee.

D.	Qualifications for meeting the requirements as an authorized medical physicist:

1. Applicants for a medical physicist minilicense shall meet the requirements specified in 10 CFR 35.

E.	Initial application for a minilicense

1.	Any faculty member wishing to attain authorization for the use of radioactive materials at OUHSC must first obtain RSC authorization.

2.	Research applications shall be made on the forms entitled, “Application for Radioactive Material Minilicense” “Request for Use of Radioactive Materials” 

3.	Clinical and Nuclear Pharmacy applications shall be made on the form entitled, “Application for Clinical or Nuclear Pharmacy Radioactive Materials Minilicense” 

4.	Minilicense and project applications will be given a preliminary review by the RSO and considered by the RSC for approval/disapproval. Upon approval of the application, the user’s minilicense permitting the use of radioactive materials will be issued.


F.	Minilicense renewal

1.	Minilicenses shall be renewed every two years.

2.	Minilicense renewal applications will be evaluated based upon the minilicense holder’s current radionuclide requirements, and the results of previous radiation safety audits.

3.	The Radiation Safety Office initiates the renewal process.  All renewal paperwork will be provided.

4.	The Radiation Safety Committee reviews and approves minilicense renewal applications.

G.	Minilicense amendments

1.	A minilicense shall be amended prior to any change to the conditions specified on the license including:

a.	Radionuclides

b.	Possession limits

c.	Labs

d.	Personnel

e.	Performance of iodinations or iodination hood location

f.	Use of radionuclides in animals

2.	Minilicenses may be amended by submitting a memorandum to the Radiation Safety Office outlining the requested change(s), or by submitting a new project application that indicates that an amendment is necessary.

3.	Licenses may be amended at the time of the biennial renewal by indicating the changes on the renewal application.

H.	Minilicense inactivations

1.	Minilicense holders who have no radioactive materials in their possession, and are not planning to conduct work with RAM for extended periods of time may inactivate their minilicense.  This will eliminate the need to keep radiation safety records during this period.  Inactive minilicenses must, however, be renewed every two years or they will expire just as active licenses that are not renewed.  To inactivate:

a.	Send a memo to the RSO requesting that the minilicense be inactivated.

b.	Remove all RAM from your inventory (laboratory, waste, freezers, etc.) by transferring the material to another minilicense holder (requires an RSO approved transfer form), or by transferring the RAM to the RSO as radioactive waste

c.	Perform a final contamination survey of RAM use/storage areas.

d.	Remove radiation labels from benches, freezers, etc.  Do not remove the “Caution, Radioactive Materials” label from the laboratory door.  The RSO will authorize the removal of this label upon the completion of the decommissioning survey.

e.	Contact the RSO for a decommissioning survey.

2.	Minilicenses can be reactivated by sending a memorandum to the RSO.  Minilicenses will be reactivated under the current minilicense conditions provided that radiation safety training has been completed within the past year, and that necessary equipment and instruments are still available.  Reactivation memos should indicate the name of the project for which radioactive materials will be used (a new project will require RSC approval), and the anticipated date that radioactive materials will be received.  

3.	Amendments to reactivated minilicense require the submission of a memo or project application that indicates the necessary changes.  Amendments involving the addition or deletion of radiation workers or laboratories may receive administrative approval from the RSO, and are reviewed by the Radiation Safety Committee.  Other amendments must be approved by the Radiation Safety Committee.

I.	Termination of minilicenses

1.	Minilicense holders planning to permanently discontinue work with RAM must notify the RSO in advance.  Prior to termination the minilicense holder shall:

a.	Remove all RAM from the lab by transferring the material to another minilicense holder (requires an RSO approved transfer form), or by transferring the RAM to the RSO as radioactive waste.

b.	Perform a final contamination survey of RAM use/storage areas.

c.	Remove radiation labels from benches, freezers, etc.  Do not remove the “Caution, Radioactive Materials” label from the laboratory door.  The RSO will authorize the removal of this label upon the completion of the decommissioning survey.

d.	Contact the RSO for a decommissioning survey.

e.	Contact the RSO to confirm survey results and to remove the label(s) from the lab entrance(s).

f.	Forward radiation safety records to the RSO.

2. Minilicense holders can be suspended by the RSC if a minilicense holder is found in violation of the limits and conditions of the minilicense, and/or if the minilicense holder is not in compliance with radiation safety procedures.

3. Minilicenses that have no record of activity for a period of five years will be automatically terminated by the Radiation Safety Committed, regardless of renewal status. If the holder of a terminated minilicense wishes to begin work with RAM, they must submit a new minilicense request and receive the appropriate training.

J.	Project authorization

1.	Approval from the RSC is required prior to beginning each new experiment or procedure using RAM.

2.	In order to obtain authorization the form entitled, “Request for Use of Radioactive Materials” must be completed and submitted to the RSO.

K.	For research projects involving the use of radiation or radioactive materials in humans, complete the form entitled, “Application for Human Use of Radiation or Radioactive Materials” and submit to the RSO along with a copy of the IRB application form, the protocol, and consent form.

[bookmark: Training]V.	Radiation Worker Training

A.	New Employees

1. All radiation workers are required to attend radiation safety training provided by the Radiation Safety Office prior to beginning work with RAM or radiation producing devices.  Contact the RSO in order to schedule this training.

2. Minilicense holders shall train all new radiation workers in the procedures and techniques specific to the lab(s) in which radioactive materials are used.  Topics may include:  survey techniques, lab records, waste storage and disposal, labeling, dosimeter storage and record keeping.

B.	Radiation Safety Refresher Training

All radiation workers shall attend a radiation safety refresher course at least biennially.  The need for additional refresher training may be determined as a result of audit findings, or requested by the minilicense holder.

[bookmark: Personnelmonitoring]VI.	Personnel Monitoring

A.	External Dosimetry

1.	Personnel monitors are devices worn by persons to measure their radiation dose.

2.	Dosimeters will be assigned based on the licensed radionuclides and the potential amount of radiation exposure.

3.	Personnel dosimeters are not typically required when working under a minilicense that is authorized solely for low energy beta emitters (e.g., H-3, C-14 and S-35).

4.	Personnel dosimeters as assigned must be worn when radioactive materials are handled, or when in a room in which a radiation-producing device is activated.

5.	Whole body dosimeters shall be worn between the neck and waist unless a lead apron is worn.  When a lead apron is worn, the dosimeter shall be worn on the collar (above the apron).  A second dosimeter may be assigned that is to be worn at the waist (under the apron).

6.	Personnel dosimeters shall be stored away from radiation sources.

7.	Contact the RSO if you lose or damage a dosimeter so that it may be replaced.

8.	Contact the RSO immediately if you think that a dosimeter may have been inadvertently exposed to non-occupational radiation, or if you think that you have been exposed to a high radiation exposure.



B.	Internal Dosimetry

1.	A bioassay is required for workers performing iodination procedures utilizing  1 millicurie of 125I or 131I.

2.	Contact the RSO prior to performing such procedures so that a baseline bioassay can be performed.

3.	A thyroid bioassay will be performed quarterly for staff who handle I-131 doses in excess of 33 mCi.

C.	Personnel monitoring results are:

1.	Forwarded to applicable departments or sections upon receipt.

2.	Maintained in the Radiation Safety Office. 

3.	Available upon request.

4.	Annually reported to individuals receiving > 100 mrem total effective dose equivalent.

[bookmark: Doselimits]VII.	Dose Limits

The maximum permissible occupational radiation doses (in mrem per year) are as follows:

	
Whole Body
(Deep Dose Equivalent)
	
5000

	
Eye
(Lens Dose Equivalent)
	
15,000


	
Skin
(Shallow Dose Equivalent)
	
50,000

	
Extremity

	
50,000

	
Fetus

	
500/gestation period
50 mrem/month**


**RSO must receive written notification of pregnancy from pregnant individual.  See Section VIII.


[bookmark: ALARA]VIII.	 ALARA

A.	The acronym ALARA, “As Low As Reasonably Achievable,” means that persons using sources of ionizing radiation should make every reasonable effort to keep radiation exposures to individuals, and releases of radioactive materials to unrestricted areas, as far below regulatory limits as practicable.

B.	It is the policy of management to limit radiation exposure to employees and members of the general public to levels that are ALARA.  This policy will be implemented through the use of procedures and engineering controls, and will be managed by the RSC.  

C.	Minilicense holders shall review their experimental protocols, work habits, and available safety equipment for adherence to the ALARA principle.

D.	The RSO will notify radiation workers when their personnel exposures exceed the ALARA I trigger.

E.	The RSO will notify radiation workers when their personnel exposures exceed the ALARA II trigger, and perform an investigation if necessary.  The Radiation Safety Committee may decide that investigations are not necessary if it has been determined that ALARA principals are being followed.

F.	The ALARA investigation levels are:

	Location
	ALARA I Trigger (mrem/qtr.)
	ALARA II Trigger (mrem/qtr)

	
Whole Body (DDE)

	
250
	
375

	
Eye (LDE)

	
750
	
1125

	Skin  (SDE)
	
2500
	
3750

	
Extremity

	
2500
	
3750






[bookmark: Prenatal]IX.	Prenatal Radiation Safety

A.	The dose limit to the fetus is 500 mrem per the gestation period and 50 mrem per month.  The application of this dose limit is applicable only when a pregnant radiation worker voluntarily notifies the RSO in writing of her pregnancy.

B.	Upon notification, the RSO shall:

1.	Evaluate the individual’s dose history and laboratory set-up with respect to potential radiation exposure;

2.	Provide information concerning risk and precautions;

3.	Monitor the radiation dose if deemed necessary.

C.	Information published by the Nuclear Regulatory Commission regarding your rights and the radiation risk to the fetus is available in the Radiation Safety Office.

[bookmark: RadSafety]X.	General Radiation Safety

A.	All minilicense holders and radiation workers shall be familiar with the requirements of this manual.  A copy of this manual must be available to all personnel within the laboratory.

B.	Only those individuals authorized on the minilicense may handle radioactive materials.

C.	Protective clothing shall be worn when handling RAM.  This shall consist of:

1.	A lab coat.

2.	The appropriate disposable gloves for the chemical(s) being used.

D.	Personnel shall not eat, drink, or smoke in the laboratory or in RAM storage areas.

E.	No open food containers are permitted in the laboratory.

F.	No mouth pipetting is permitted.

G.	Hands should be monitored with a suitably sensitive survey meter, and thoroughly washed after working with RAM.  When working with H-3, a wipe test of the hands should be performed if there is any indication or suspicion that your hands could be contaminated.

H.	Smooth work surfaces, protective bench coverings, contamination monitoring, proper equipment, and segregated work areas shall be used to control contamination.

I.	Stored radioactive materials (stock vials, waste, etc.) may require shielding.  Low density shielding is used for beta emitters, and high density shielding for electromagnetic radiation.  Contact the radiation safety officer for assistance.

[bookmark: Labels]XI.	Posting and Labeling

A.	Posting requirements

1. Rooms where radioactive materials are used or stored shall be posted with a “Caution, Radioactive Materials” sign.

2. Additional postings

a. The DEQ form entitled, “Notice to Employees” is posted throughout the facility for your information.  This form provides information and instructions to workers regarding the DEQ.

b. The Radiation Safety Office contact information shall also be posted in all laboratory areas.  Contact the Radiation Safety Office for a copy.


B.	Labeling requirements

1.	RAM workstations

a.	RAM workstations may be labeled for radioactive use, thereby, alleviating the need to label individual pieces of equipment left within the labeled area.  “Caution, Radioactive Materials” signs or tape shall be used to label the area.  The borders of the radiation work area shall be clearly delineated.

b.	Individuals working at a labeled workstation must wear a lab coat and disposable gloves.

2.	Individual containers

a.	Unattended containers of RAM shall be labeled with a “Caution, Radioactive Materials” sticker, the radionuclide, and an approximate activity.  Multiple containers within a single box or rack do not have to be individually labeled if the box or rack is labeled.

b.	Containers of radioactive waste shall be labeled with a “Caution, Radioactive Materials” label, the radionuclide, and the activity.  The estimated activity can reflect a maximum amount for the given container (e.g., <100 Ci).  Ordinary trash receptacles (of a style that might be confused with non-radioactive waste) shall not be used for radioactive waste.

c.	RAM in containers that are being attended by a minilicense holder need not be labeled.

d.	These requirements do not exempt or supercede any other regulations or institutional policies governing the labeling of chemicals or hazardous materials.

3.	Equipment/Apparatus

a.	Fume hoods, refrigerators, and cabinets used to store RAM shall be labeled with a “Caution, Radioactive Materials” label.

b.	Equipment such as centrifuges, pipettes, water baths, etc. that are contaminated with RAM shall be labeled with a “Caution, Radioactive Materials” label.

[bookmark: Security]XII.	Security of Radioactive Materials

A.	Minilicense holders are responsible for the security of radioactive materials in their possession.

B.	All unattended containers of radioactive material shall be secured against unauthorized access.

C.	Laboratories shall be locked at the end of the workday and when unattended.


[bookmark: OrderingReceiving]XIII.	Ordering/Receiving Radioactive Materials

A.	Ordering RAM

1.	Only a minilicense holder or his/her designee may order RAM.

2.	Radioactive materials may only be ordered under the conditions of the minilicense.

3.	Routine Nuclear Pharmacy orders, and RAM used for routine clinical purposes in Nuclear Medicine and Radiation Therapy do not require advance approval by the Radiation Safety Office, but must be in compliance with minilicense conditions.

4.	OUHSC orders for radioactive materials shall be placed through the PeopleSoft purchasing system.  Telephone orders are not permitted.


B.	RAM transfers

1.	RAM may only be transferred to an approved minilicense holder with the appropriate radionuclide and possession limit authorization.

2.	RAM transfers must be authorized by the RSO prior to being completed.  Complete the form entitled, “Radioactive Material Transfer Form” and submit it to the RSO.

3.	Transfers of RAM to individuals outside your institution must be approved by the RSO.  A copy of the receiving institution’s NRC/Agreement State license is required.

4.	Interoffice mail will not be used to transport radioactive materials.

5.	Radioactive materials shipments may only per performed by the RSO.

C.	Receipt of radioactive materials

1.	OUHSC/OUMS RAM packages and brachytherapy sources will be delivered to the RSO except for RAM receipts in Nuclear Medicine and the Nuclear Pharmacy.

2.	At the Schusterman Center, RAM packages will be delivered directly to the ordering minilicense holder’s laboratory.  The minilicense holder is responsible for all required package surveys for incoming packages.

3.	The Radiation Safety Office will perform the required survey of the packages it receives, and notify the minilicense holder that it may be picked up.  NOTE:  Radioactive materials packages shall not be transported in private vehicles without specific approval from the Radiation Safety Committee.

4.	All packages shall be opened by the minilicense holder upon arrival at the laboratory, checked for damage, and checked that the packing slip matches the material shipped.  Notify the Radiation Safety Office immediately if there is any problem noted with the material or its packaging.

5.	Each incoming RAM package shall be logged into a minilicense holder’s RAM inventory upon receipt.  The date received, the radionuclide, and activity shall be recorded.

6.	Empty packaging shall have all “radiation” labels removed or obliterated, and checked to ensure that no additional radioactive materials are contained therein.

[bookmark: Inventory]XIV.	RAM Inventory 

Each minilicense holder must maintain a record of individual RAM receipts and dispositions (including any transfers, gifts, etc.).  RAM inventory records shall be maintained for a minimum of three years.  A record of each RAM receipt and utilization shall be maintained.


[bookmark: Shipments]XV.	RAM shipments

Any transfer of RAM to another institution must be approved by the RSO before making the transfer.  Contact the RSO in advance for assistance with packaging, shipping papers, and monitoring.


[bookmark: Transportation]XVI.	 Transportation of RAM 

Due to U.S. Department of Transportation requirements for package requirements, package surveys, shipping papers, and driver training, no transportation of radioactive materials is authorized without the required training and certification of the shipper.

DOT training may be obtained from the Radiation Safety Office, which is authorized by the Radiation Safety Committee to certify individuals as DOT-qualified.


[bookmark: LabMonitoring]XVII.	Laboratory Monitoring

A.	Contamination surveys

1.	For all radionuclides except for H-3, C-14, and S-35 a contamination survey shall be performed and recorded on each day of RAM use by using a suitably sensitive survey meter.  The survey forms entitled, “Wipe Test Record,” and “GM Survey Record” may be used to record the results.

2.	A GM survey is highly recommended for each day that C-14 or S-35 is used.  Keep in mind that the GM survey meter efficiency for these radionuclides is < 5%.  A GM survey meter cannot detect H-3.

3.	It is recommended that a removable contamination survey (wipe test) be performed each day that high specific activity/concentration H-3 is used.

4.	A removable contamination survey (wipe test) shall be performed and recorded at least once during each workweek in which RAM was used.  This survey may be used as the daily survey for the day it is performed.  Radionuclides with half-lives that are less than 1 day are exempt from weekly wipe test requirements unless such wipe tests are required by regulation (e.g., medical use of RAM).

5.	Surveys shall include areas of potential RAM contamination such as bench tops, the floor adjacent to RAM work stations, the threshold of the lab, faucet handles, telephone handles, freezer handles, doorknobs, etc.  The hands, feet, and clothing of an individual using RAM shall be checked after each procedure.

6.	If no RAM is to be used or stored for extended periods of time in a particular lab, the minilicense may be inactivated to reduce record keeping requirements.  This is only done upon the request of the minilicense holder.

7.	Survey records shall include:

a.	Date of survey
b.	Radionuclide(s) used that day
c.	Background reading
d.	Survey results
1)	In dpm for a liquid scintillation counter.  The decontamination level is 200 dpm/100 cm2.

2)	In cpm/cps or mR/hr for Geiger counter.  Use three times background as a decontamination trigger level.

3)	In cpm/cps for a scintillation probe.  Use three times background as a decontamination trigger level.

e.	The follow-up results after decontamination (if necessary)
f.	The type of detector used
g.	The initials of the surveyor
B.	Survey methods

1.	Wipe tests

a.	In labs using RAM that cannot easily be detected using a survey meter (e.g., C-14, S-35) wipe testing is used to check for contamination.

b.	This is the only method for detecting H-3.

c.	In the case of C-14 and S-35, a Geiger counter will detect the radiation; however, the efficiency is only approximately 5%.  Surveys may be performed using a survey meter, but should be supplemented with wipe tests (mandatory during each week in which radioactive materials are used.).

d.	Wipe tests are performed by wiping a 100 cm2 or greater surface area using a filter paper or cotton swab, and counting the filter paper in a liquid scintillation counter.

e.	Wipe test results shall be recorded on the form entitled, “Wipe Test Record” or similar.

2.	Survey meter

a.	In areas where only gamma emitters (e.g., I-125, Cr-51, Tc-99m, I-131) and/or hard beta emitters are used (e.g., P-32) monitoring may be performed using a survey meter.  

b.	Ensure that the detection probe that you are using is appropriate for the radiation in use.  A pancake Geiger probe is a good choice for most of the radionuclides in use on campus (except for H-3).  Keep in mind that a survey meter with a pancake probe is also useful for detecting C-14 and S-35; however, the detection efficiency is quite low.

c.	A survey meter may not be used exclusively in a high background area (when the background reading exceeds ~25% of the most sensitive meter scale).  A wipe test should be used to supplement the survey meter results for these areas.

d.	Always ensure that the meter has been calibrated within the last year, that the batteries are working, and that the check source reading agrees with the reference value specified on the calibration label (if applicable).  Documentation of check source readings is not required.  The Radiation Safety Office provides survey meter calibration services for the OUHSC and OUMS.  

e.	The meter probe should be held close to the surface being monitored, and moved at rate that should not normally exceed 2 inches per second.

f.	Survey meter results shall be recorded on the form entitled, “GM Survey Record” or similar.

C.	Positive surveys

1.	For surveys using a portable survey meter such as a Geiger counter, contamination exceeding three times background shall be removed.

2.	For removable contamination surveys (wipe tests) using a liquid scintillation counter or gamma counter, contamination  200 dpm/100 cm2 shall be corrected.  If a calibration for dpm is not available for a liquid scintillation counter, contamination levels exceeded three times background in cpm/100cm2 shall be removed.

3.	Following decontamination, a re-survey shall be performed and documented on the daily survey form.

D.	Terminal surveys and maintenance surveys

1.	All facilities and equipment (e.g., liquid scintillation counters, centrifuges, freezers, fume hoods, etc.) used with RAM shall be surveyed prior to being returned to non-controlled use, AND before any maintenance or repair work is performed.  Minilicense holders are responsible for performing such surveys, and contacting the RSO to confirm the results prior to returning the item/area to non-controlled use, or permitting maintenance to be performed.

2.	Prior to a service representative being permitted to work on a piece of labeled equipment the minilicense holder shall:

a.	Survey the equipment for radioactive contamination.

b.	Decontaminate if necessary.

c.	Remove the radioactive materials label if the equipment is free of radioactive contamination.	

d.	Contact the Radiation Safety Officer.

E.	Survey instruments/other applicable equipment

1.	Minilicense holders shall maintain all survey instruments, including the batteries, in proper working order.  Portable survey meters shall be calibrated annually or after repair (changing batteries is not considered a repair).  Contact the RSO to arrange for calibrations.

2.	Liquid scintillation counters, gas chromatography units, and portable survey meters often contain sealed sources of RAM.  Contact the RSO prior to disposing of any such equipment.

3.	Minilicense holders must possess or have ready access to necessary survey equipment.


[bookmark: Waste]XVIII.	 Radioactive Waste Storage and Disposal

A.	General rules for radioactive waste storage

1.	Radioactive waste in the lab must be segregated by radionuclide.

2.	Radioactive waste must be stored in containers labeled “Caution, Radioactive Material,” and with the radionuclide and activity present in the container.  The activity specified on the waste container label can be an indication of maximum activity that is expected in the container (e.g., <100 Ci).

3.	Radioactive liquid waste shall be labeled with the chemical(s) present in the liquid.  Label the container with a chemical information label.  Use the form entitled, “Liquid Waste Label.”

4.	Radioactive waste containers (other than plastic bottles containing radioactive liquid) must be lined with clear plastic bags.

5.	Radioactive waste shall be properly shielded in the laboratory (if necessary).

B.	Radioactive waste collection

1. Radioactive waste will be picked up by the Radiation Safety Office upon request.

2. For each container of waste, complete the form entitled, “Checklist for Pick-up of Radioactive Waste” certifying the contents for the waste.


3. Waste shall be transferred in clear plastic bags that are taped closed.
4. All radioactive materials labels must be removed or obliterated except for those labels affixed to H-3 and C-14 dry waste.

5. Radioactive waste with short half-lives may be stored for decay in the Nuclear Medicine Departments.

a. The exposure rate at the surface of unshielded waste containers must be indiscernible from background prior to disposal.

b. All security and labeling rules apply.


C.	Types of radioactive waste

1.	Dry waste

a.	Any solid material that has been contaminated with radioactive material.  No free standing liquid, non-dry biological material, or other hazardous materials may be mixed with this waste.

b.	Dry radioactive waste shall be disposed through the Radiation Safety Office.

2.	Animal tissue

a.	Any animal tissue containing or contaminated with radioactive material, animal excreta containing radioactive material, or animal bedding containing radioactive material.

b.	Radioactive animal tissue shall be disposed through the Radiation Safety Office.

3.	Liquid, non-hazardous, water-soluble waste

a.	Sink disposal

1)	Non-hazardous waste that is readily soluble in water may be disposed into the sanitary sewerage system with the following restrictions:

a)	There is no sink disposal of chemicals or radioactive materials permitted at the Dean McGee Eye Institute.

b)	The chemical constituents of the waste must be approved for sink disposal by your institution’s Environmental Health and Safety Office.  The approved list of chemicals for OUHSC is available on the form entitled, “Radioactive Liquid Waste Disposal by Sanitary Sewer”.  For other institutions and chemicals, contact the Environmental Health and Safety Office if you need additional information.

c)	The pH of the liquid falls within the range of 5.5 and 10.5.

d)	The liquid must not be noxious or malodorous.

e)	The maximum amount of radioactivity does not exceed the following limits:

Maximum Sink Disposal Limits

	Radionuclide
	Monthly limit/minilicense (microcuries)
	Total maximum campus release per year (curies)

	H-3
	1000
	5

	C-14
	500
	1

	All other radionuclides
	250
	1



b.	Transfer to the RSO

1)	Waste shall be segregated by radionuclide when possible.

2)	Liquid waste shall be placed in a plastic bottle.  A bottle shall not be filled to more than 80% of its capacity.

3)	Label container with a chemical information label on form entitled, “Liquid Waste Label”.

4)	If there is a potential for microbial growth, it is the responsibility of the minilicense holder to add an appropriate disinfectant.  Chlorine bleach shall not be used for compounds of sulfur or iodine.

4.	Mixed hazardous and radioactive waste

a.	Waste should be segregated by radionuclide.

b.	Waste shall be placed in a plastic bottle.  A bottle shall not be filled to more than 80% of its capacity.

c.	Label container with a chemical information label on form entitled, “Liquid Waste Label”.

d.	If there is a potential for microbial growth, it is the responsibility of the minilicense holder to add an appropriate disinfectant.  Chlorine bleach shall not be used for compounds of sulfur or iodine.

5.	Liquid Scintillation Fluid

a.	Segregate liquid scintillation waste by radionuclide (H-3 and C-14 may be mixed).

b.	Decant liquid scintillation vials into a plastic bottle.

c.	Securely tighten cap.

d.	Label container with a chemical information label on form entitled, “Liquid Waste Label”.

e.	Scintillation fluid (including anything in mixture with it) that meets the requirements for sink disposal (low enough radioactivity, non-hazardous, water soluble, identified as an approved chemical for sink disposal) may be disposed in the sink or picked up by Radiation Safety.  Scintillation fluid that does not meet the specifications for sink disposal must be picked up by Radiation Safety.  Scintillation vials designated for pick-up by Radiation Safety must be emptied decanted into a larger bottle.  The vials are then disposed as dry radioactive waste.

[bookmark: Airborne]XIX.	 Airborne radioactive materials

A.	The use of any gaseous or volatile radioactive material must be approved by the Radiation Safety Committee.

B.	The use of any process by which radioactive materials may become airborne as a gas or aerosol must be approved by the Radiation Safety Committee.

C.	All radioactive materials that might become airborne must be handled in an approved fume hood.

D.	Fume hoods used for handling potentially airborne radioactive materials shall be certified by Site Support prior to the initial use, and tested every six months thereafter.

E.	The use of potentially airborne radioactive materials may require the purchase and installation of filter(s) and effluent monitoring equipment.

[bookmark: Spills]XX.	Radioactive spills


A.	The RSO must be notified promptly in the event of the following:

1.	Personnel contamination

2.	Indication of ingestion, inhalation, absorption, or puncture involving RAM

3.	Unexpected release of RAM to air or sewer

4.	Loss of RAM

5.	Damaged RAM shipment containers

6.	A RAM spill that is not easily controlled and/or decontaminated

7.	Any RAM spill outside of a labeled area

B.	Minor spills involving small activity and volume of RAM shall be cleaned up by laboratory personnel (who are authorized to handle radioactive materials on the minilicense) as follows:

1.	Control the spill:  prevent the spread of contamination by covering the spill with absorbent material or paper, and controlling the access to the area.  Except for circumstances involving greater risk (e.g., fire, hazardous chemical exposure) the spill should not be left unattended.

2.	Notify other persons in the area that a spill has occurred.

3.	Put on gloves and lab coat.  Shoe covers may be appropriate if the spill is on the floor.

4.	Clean up the spill.

a.	Normal cleaning agents are usually sufficient.

b.	Use disposable towels to lift off the material.

c.	Place contaminated cleaning supplies into a plastic bag.

d.	Work from the outer edges of the contaminated area inwards, systematically cleaning the contaminated area.

e.	Take care not to spread contamination.

f.	Place final contaminated items in radioactive waste.

5.	With the exception of H-3 spills, perform an initial survey using a survey meter, and decontaminate until readings are less than 3 times background.

6.	Survey the area for removable contamination using a wipe test.  Continue decontamination until wipe results are less than three times background, or less than 200 dpm/100 cm2.  A limit of 1000 dpm/100 cm2 may be used for radionuclides with half-lives less than 1 day.

7.	Record the survey results on the “Wipe Test Record” form or similar

8.	Call the RSO if you need assistance.


[bookmark: Audits]XXI.	Radiation Safety Audits

A.	The Radiation Safety Office will audit active minilicense holders regularly.  Typically audits are performed each calendar quarter for active labs.

B.	Laboratories will be inspected as to their compliance with the rules specified in this manual and the conditions specified on the minilicense holder’s Minilicense authorizations.

C.	Survey results will be reported to the minilicense holder(s), the lab supervisor, and the RSC by the RSO.

D.	Violations cited in audit reports require the minilicense holder to provide a written corrective action to the Radiation Safety Committee.











[bookmark: UsefulInfo]XXII.	Useful Information

Units:

	Activity: 1 Curie (Ci) = 3.7 x 1010 dps
                                  = 2.22 x 1012 dpm
Becquerel (Bq) = 1 dps

	

	Dose: rad = 100 ergs/gram		
Gray = 1 Joule/kilogram
Gray = 100 rads

	Dose Equivalence: 1 rem = 1 rad for beta, 
		      x-ray, and gamma
		      1 Sievert = 100 rem


	
	









	Radionuclide
	Decay Mode
	Principle Energy (keV)
	Half-life
	Range in Acrylic Shield
	Half Value Layer (Pb)

	H-3

	Beta
	Emax = 18.6 
	12.3 years
	< 0.006 mm
	

	C-14

	Beta
	Emax = 156
	5730 years
	0.25 mm
	

	S-35

	Beta
	Emax = 167 
	88 days
	0.3 mm
	

	P-32

	Beta
	Emax = 1710 
	14 days
	6.35 mm
	

	P-33

	Beta
	Emax = 248 
	25.4 days
	0.51 mm
	

	I-125

	x-ray
	35
	60 days
	
	0.03 mm

	Cr-51

	x-ray
	320
	28 days
	
	2 mm



