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I ADMINISTRATIVE POLICIES
I.A FGCU’s ALARA Commitment and General Responsibilities 
This manual sets forth the procedures for the safe handling, storage and disposal of radioactive material and to provide guidance to faculty and staff in complying with all State and Federal laws relating to radiation protection. 
The overall objective of this manual is to establish a Radiation Safety Program that, through guidance, personnel awareness, and management commitment, will result in a safe environment for staff and students by maintaining radiation exposures As Low As Reasonably Achievable (ALARA).  U.S. Nuclear Regulatory Commission Regulatory Guide 8.10 (Appendix H) contains the operating philosophy for maintaining occupational radiation exposures As Low As is Reasonably Achievable.  
The primary concept of the ALARA philosophy is that unnecessary exposure to radiation should be avoided, even though occupational exposure limits provide a very low risk of injury.  The objective is to reduce radiation doses (individual and collective) as far below regulatory limits as is reasonably achievable by means of good radiation protection planning and practice, as well as by a management commitment to policies that deter departures from good practices.  FGCU is committed to the ALARA philosophy of maintaining occupational and public radiation doses as low as reasonably achievable, and the Research Safety Committee has been established to ensure FGCU’s adherence to the safe use of radioactive materials.  
All personnel using radionuclides or any kind of ionizing radiation source will be made aware of our commitment to the ALARA philosophy and they will be instructed in the procedures necessary to keep their exposures as low as possible.
The Research Safety Officer (RSO) has been delegated authority to ensure adherence to ALARA principles.  FGCU will support the RSO in instances where this authority must be asserted.  All reasonable modifications will be made to procedures, equipment and facilities to reduce exposures, unless the cost is considered to be unjustified.  The Assistant Vice President for Research will be prepared to describe the reasons for not implementing modifications that have been recommended.  
I.B FGCU’s Research Safety Committee
The Research Safety Committee has been designated at FGCU to establish guidelines for the safe handling of radioactive material and to assure compliance with all rules and regulations stated herein. 
The Research Safety Committee shall be responsible for establishing radiation protection standards as set forth in the Florida Control of Radiation Hazard Regulations, chapter 64E-5 of Florida Administrative Code (F.A.C.). 
The committee shall consist of at least five (5) members of which one will be the Radiation Safety Officer, (RSO) and the other members will be individuals knowledgeable in the safe use of radioactive materials. See Appendix A for the list of Research Safety Committee Members.  
The committee will meet at least twice during a calendar year or whenever necessary as requested by the chair or any two (2) committee members. 
Three members shall constitute a quorum. 
The committee has final authority in all radiation safety operations at Florida Gulf Coast University.   
I.C RSO Responsibilities 
The RSO is responsible for the operational aspects of radiation safety to ensure compliance with the Research Safety Committee Rules and Regulations, as well as the State of Florida and all terms and conditions of the license, and any other applicable regulations.  
The RSO will ensure that sealed or unsealed radioactive materials are used only by, or under the direct supervision of individuals who are authorized by the license, and that all workers wear personnel monitoring equipment when required. 
The RSO will emphasize the ALARA philosophy to workers, instruct personnel on current procedures, and provide guidance on relevant changes to reduce exposures.  The RSO shall ensure that all users read and understand the licensee’s operating and radiation safety procedures. 
The RSO will perform Leak Tests as required on sealed sources. 
The RSO will review dosimetry reports for all monitored personnel to determine if unnecessary exposures are being received.  The RSO will investigate within 30 days the cause of any dose considered to be excessive.  If warranted, the RSO will take corrective actions to prevent recurrence.  A report of each investigation and the actions taken, if any, will be recorded and maintained for inspection purposes.  
The RSO will provide written notifications of annual radiation exposures to all monitored personnel and will be available to respond to any questions regarding the exposure reports.  
The RSO will be responsible for preparing and labeling the radioactive waste for transportation, and will be trained and certified by FGCU for this function at least every three years according sections 64E-5.1501 and 64E-5.1502 of the Florida Administrative Code. This training will also include Security Awareness Training.

The RSO shall serve as a contact with the Florida Department of Health for events such as the loss, theft, or damage of radioactive materials.  
The Office of Research and Sponsored Programs (ORSP) will notify the Florida Department of Health, Bureau of Radiation Control, within 30 days of a change of RSO.  
At least annually, the RSO will conduct a formal review of the radiation protection program’s content and implementation, as required by 64E-5.303(3), F.A.C.  The review will include an evaluation of equipment, procedures, dosimetry records, inspection findings, and incidents.  The RSO will assess trends in occupational exposures as an index of the program’s success and determine if any modifications to the program are needed.  A summary of the results of each annual review, including a description of actions proposed and taken (if any) will be documented by the RSO, discussed with Research Safety Committee, signed and dated by both, and presented to the university President.  A report on each audit will be maintained on file for three years from the date of the review.  
The RSO shall maintain all records required by the Radioactive Materials License and Chapter 64E-5, F.A.C., which shall include personnel monitoring records, inventory records, training records for users, and receipt, transfer and disposal records.  
The RSO shall ensure that radioactive materials are properly secured against unauthorized access or removal.  
I.D Worker Responsibilities
All personnel working with sources of radiation will apply ALARA principles and good work practices to minimize their occupational radiation exposures.  TIME, DISTANCE, and SHIELDING will all be used to keep exposures ALARA:  when working with sources of radiation, minimize the time spent near the source, maximize the distance, and make use of available shielding.  
It is the responsibility of each person in charge of a source of ionizing radiation (Radiation) to report the use or planned use of this source to the Research Safety Committee and to obtain its advice on radiation protection. 
Only those individuals listed on FGCU's Radioactive Materials License, or amendments, as Authorized Users are authorized to use and/or supervise the use of the licensed materials as stated in the License.  The License is held by ORSP and copies are posted in all laboratories where work with radioactive material is to be conducted.
Any FGCU staff or faculty member who wishes to become an Authorized User must submit an application to the Research Safety Committee showing evidence of prior training and experience in the use of radioactive material. The Committee will review the application and, upon approval, will petition the Bureau of Radiation Control of the State of Florida, to amend the License accordingly. Only after official approval from the Bureau of Radiation Control the individual may initiate the use of licensed material. 
Individuals authorized to enter radioactive material use areas should keep in mind their personal responsibility with regard to radiation safety. They should continuously consider all implications of their activities that affect the safety of others and themselves. They should know when to consult the RSO, and should consult the RSO for guidance early in their planning. They should never allow their enthusiasm in their work to distract them from these safety responsibilities. 
All reports to government agencies should be made through the Research Safety Committee. 
No incoming shipment of radioactive materials shall be opened unless an Authorized User or the RSO is present. 
In the case of radiation emergency, the RSO or any of the members of the Research Safety Committee should be notified immediately (See Appendix A). Emergency decontamination procedures are explained in Appendix K.   
FGCU's license does not allow for the administration of radioactive material to humans. 
Handling of radioactive material shall be carried out by, or under, the supervision of Authorized Users who are designated by the Research Safety Committee and approved by the State of Florida, Bureau of Radiation Control. 
Any individual who wishes to work with radioactive materials under the supervision of an Authorized User must register with the Radiation Safety Officer through ORSP and show evidence of prior training and experience in handling radioactive material as verified by RSO-2.    
Users must be familiar with Florida Control of Radiation Hazard regulations, chapter 64E-5. FGCU's safety procedures are based upon these regulations. Copies of 64E-5 are available in the Office of Research and Sponsored Programs. 
I.E. Authorization to Use Radioactive Material
Authorized Users are the only personnel who can request to receive radioactive material.  
An Authorized User is any full-time employee of FGCU who is authorized to use or directly supervise the use of radioactive material and whose name is listed on the current license or any amendments (Appendix A).
I.F. Training Requirements  
I.F.1. General Training
The RSO shall be responsible for providing general training in the basic principles of radiation and radiation safety.  
All personnel working with radioactive material shall be trained in the following:

1. Knowledge of State and Federal regulations under which the laboratory work is being performed;

2. Requirements of the Florida Gulf Coast University Radiation Safety Manual;

3. Prohibition of transportation of radioactive materials;

4. The rights of the individuals as radiation workers;

5. Licensee’s operating and emergency procedures.

6. Biological effects of radiation;

7. Principles and fundamentals of radiation protection and safety practices related to the use of radioactive materials, including ALARA principles;

8. Protective clothing that is to be worn when working with loose radioactive material as well as procedures for monitoring the work place as well as themselves.

9. Use of radiation detection instruments and monitoring techniques;

10. Radioactivity measurements;

11. Proper source inventory and maintenance of radioactive waste

Although no individuals are expected to receive an occupational dose in excess of 100 mrem in a year, as part of the training described above, individuals:
1. Shall kept informed of the of the storage, transfer, or use of sources of radiation in the licensee’s or registrant’s facility;  

2. Shall be instructed in the health protection problems associated with exposure to radiation or radioactive materials, in precautions or procedures to minimize exposures, and in the purposes and functions of protective devices employed;
3. Shall be instructed in, and instructed to observe, to the extent within the worker’s control, the applicable provisions of these regulations and licenses for the protection of personnel from exposures to radiation or radioactive material;
4. Shall be instructed of their responsibility to report promptly to the licensee or registrant any condition which may constitute, lead to, or cause a violation of the Act, these regulations, and licenses or unnecessary exposure to radiation or radioactive material;
5. Shall be instructed in the appropriate response to warnings made in the event of any unusual occurrence or malfunction that may involve exposure to radiation or radioactive material; and
6. Shall be advised as to the radiation exposure reports which workers shall be furnished pursuant to 64E-5.903.  

I.F.2 Training Requirements For Authorized Users  

The RSO will arrange HAZMAT training for Authorized Users as needed.  
I.F.3. Training Requirements for Associate Users
The Authorized User is responsible for providing laboratory specific training for individuals or students who work under their authorization.  
Associate Users listed on RSO-1 will be directly supervised in the use of radioactive material on the project.
A statement of training and experience (RSO-2) for each Associate User listed in the RSO-l form must be attached to the application. 
I.F.4. Evidence of Training  
Users will provide evidence to the Research Safety Committee of training in radionuclide handling procedures. The Research Safety Committee has the responsibility for certifying that a prospective radioisotope user has adequate training and experience to safely use radioactive materials.   
Satisfactory completion of a senior or graduate level radionuclide course will normally satisfy the Research Safety Committee as formal training in the handling of radioactive material. The radiation course shall cover the basic principles, detection of radiation, safe handling procedures of radioactive material, safety requirements needed for working with radioactive material, storage of radioactive material, solid and liquid waste contamination, and disposal of radioactive material.  
Refresher training updates or their equivalents are required for maintenance of certification.  The refresher training course will be available from the RSO. All users will complete the test and submit final documentation to the RSO.  A printed copy will be retained in the user’s file.  
Satisfactory completion of other radioactive material handling courses may also satisfy the Research Safety Committee, provided the radionuclide handling course was of sufficient scope to ensure proper training.

II. OPERATIONAL PROCEDURES
II.A. Procedures for Obtaining Authorization to Use Radioactive Material  
An Application to Use Radioactive Material (RSO-l) and four (4) copies must be submitted by the Authorized User to the Radiation Sub-committee through ORSP for each project requiring the use of sealed or unsealed sources of radioactive material.  The application shall indicate the amount of radioactive material to be used, the nature of the experiment, the safety procedures to be implemented, and the names of personnel that will be performing the experiments.  
Procedures describing the use and disposal of the radioactive material and safety precautions must accompany the application. 
Before any project using sealed or unsealed sources of radioactive material is initiated, all personnel associated with the project are required to become certified with all the rules and regulations concerning the use of radioactive material as reported in this manual.  The manual shall be presented to all personnel involved in the handling of radionuclides or any kind of ionizing radiation sources.  See Section I.F. for training requirements.
The Radiation Sub-committee will review the completed application and establish that the working area and equipment are adequate for the project.
After evaluation, the Radiation Sub-committee will submit the application to the Research Safety Committee for consideration
II.B. Procedures for Ordering Radioactive Materials 
II.B.1.Requisitions

All requisitions for sealed or unsealed sources of radioactive material or instruments shall be submitted to the RSO.  Each individual purchase of radioactive material is to be documented by an RSO-3 submitted to the RSO.  

This procedure is required to ensure the quantity of the material ordered is within FGCU's radioactive material license possession limits and that the person ordering the material is an approved User. Any additional instrumentation will require amendments to the license.
II.B.2.Transfers

The RSO shall be notified of any sealed or unsealed source of radioactive material that is to be received from other licensees. An RSO-4 (Transfer of Radioactive Material) shall be submitted to the RSO. 

The RSO must be notified before the location of any sealed or unsealed radioactive material is changed
II.B.3.Unauthorized Requisitions

The University purchasing agent is required to return all unauthorized purchase requisitions for radioactive material or instruments to the RSO. See memo to the Director of Procurement Services (Appendix B).  
II.C. Procedures for Receiving Radioactive Packages
II.C.1
Notification and Responsibilities of Central Receiving
The RSO will notify Central Receiving of each anticipated delivery.  
Shipments of radioactive material shall be accepted Mondays through Fridays from 8:00 a.m. through 4:00 p.m.
All incoming shipments to the University are delivered through the Central Shipping and Receiving Department via common carrier.  
No FGCU employee will participate in transporting radioactive materials without completion of the required DOT training.  Transportation of any radioactive material must comply with all Federal and State regulations. Transportation of any radioactive material to or from campus will only be conducted by personnel holding current HAZMAT DOT training certification.
The Receiving Manager notifies the RSO or Authorized User of the delivery of any radioactive material shipment and directs the carrier to the appropriate delivery location (e.g., the rear entrance at Whitaker Hall).  Only the RSO, the RSO’s designee, or the Authorized User may sign for the delivery.  
II.C.2
Testing the Received Package
Upon notification of the arrival of radioactive material by the receiving manager, the RSO or Authorized User will bring a designated cart covered with absorbent paper, gloves and a radiation survey instrument to the receiving area, at the back entrance of Whitaker Hall. The RSO or Authorized User shall examine the exterior package for physical damage. 

The designated cart shall be used for: (1) placement of the package in the receiving area while checking contamination with the radiation survey meter, and (2) transport from the receiving area to the radioactive material storage area.

All packages containing radioactive material in excess of A1 or A2 quantities (FAC 64E-5, Part XV) shall be surveyed by the RSO or Authorized User at the time of receipt. A radiation survey of the package, including the performance of a wipe test if required for the particular isotope, is made to ensure no external radiation hazard exists.  

If removable radioactive contaminants in excess of 0.01 (Ci/100 cm2 are found on the external surface of the package, the RSO shall immediately notify the carrier and the Bureau of Radiation Control, Florida Department of Health.  The shipment will be stored in the designated radioactive waste area.  
Any packages known to contain radioactive material shall be monitored for radioactive contamination and radiation levels if there is evidence of degradation of package integrity,(e.g. crushed, wet or damaged package). The shipment shall be identified as to content, project and authorization to receive the radioactive material as described in the packing slip.  
The package shall be opened and inspected for integrity of seal. Disposable gloves shall be worn when opening incoming packages. 
The containers shall be replaced in the package and delivered to the Authorized User by the RSO or his/her designee.
II.C.3
Opening and Storing Radioactive Material Shipments
Each Authorized User and other approved users must be familiar with the appropriate method for receiving, opening and storing of radioactive material shipments.  
All radioactive material, stocks, compounds are stored in designated areas in such a manner as to prevent any radioactive or chemical hazard.  
Only the RSO, Authorized Users and Key Control within the Physical Plant Department will have keys to areas where radioactive materials are stored.
II.D. General Safety Instructions for Contamination Control 
II.D.1.
General Safety Instructions for the Work Area
1. Area radiation protection and control of contamination depend upon proper laboratory design, including the location of fume hoods or glove boxes; proper layout of work and counting areas; use of appropriate construction materials; and the establishment of safe, workable, laboratory routines.  
2. The authorization to use radioactive materials under FGCU’s license conveys with it a specific place of use.  The user shall not vacate this place of use without clearance from the RSO approving the release of the space to unrestricted use; and the user shall not move sealed or unsealed sources of radioactive materials to a new laboratory without consulting the RSO.  
3. Instruments, areas or rooms where radioactive materials will be used or stored will be posted with signs bearing the radiation symbol and the words, “CAUTION, RADIOACTIVE MATERIALS.”  
4. Only authorized personnel shall be permitted in radioactive material work areas, where adequate personnel and/or area monitoring are carried out.  In any area approved for use of unsealed radioactive material, eating, drinking, smoking, preparing food, storing food or applying cosmetics shall be prohibited.
5. Glassware, gloves, and other laboratory apparatus used with radioactive materials shall be reserved for such use exclusively, and shall not be mixed with “clean” equipment.  The use of any type of food or drink containers for storage of radioactive materials or presence of such containers in any area approved for use of unsealed radioactive materials shall be strictly prohibited.   
6. Floors will not be carpeted and all working surfaces adjacent to the site of handling unsealed materials should be covered with an absorbent imperviously backed covering.  Laboratories renovated for the use of radioactive materials require the approval of the Radiation Safety Committee.  
7. Wastes containing sources of high-energy beta or gamma radiation are to be stored behind appropriate shielding.  
8. All equipment used in a restricted area shall be thoroughly surveyed before removal from those areas.
9. All containers of radioactive material must be properly labeled. Laboratory containers such as beakers, flasks and test tubes, used transiently in laboratory procedures, are exempt from this labeling requirement.  See Section II.E.3 for instructions.  
10. Any operation with amounts of radioactive materials which can cause a radiation hazard, if the operation does not proceed according to plan, shall be preceded by a sufficient number of rehearsals without radioactive material to ensure that the operation will be reasonably free of incidents.  
11. All plumbing and air-exhaust ducts in laboratories using radioactive materials shall be monitored before repair work if contamination is likely.
12. The Radiation Safety Officer shall be notified of renovation or repairs planned in plumbing or the air-exhaust systems of a laboratory where radioactive materials are used.  
II.D.2
General Safety Instructions for Personnel
1. Radiation users must be aware of the need to survey for contamination of commonly used items such as light switches, door handles, sink faucets, computers, and telephones.  Often, data entry, telephone calls, and other distractions occur during procedures, and this can lead to contamination spreading beyond the laboratory setup.  Commonly used items have the greatest potential to pass contamination to several individuals.  
2. At no time shall pipetting of any solution or any similar operation involving the use of mouth suction be permitted in any area approved for use of unsealed radioactive materials. Pipetting devices shall be used for all pipetting operations.  
3. All operations involving radioactive materials that could become airborne (i.e., dust, volatilization, gaseous release, source rupture) shall be confined to a suitable hood or glove box.  
4. Personnel shall not be permitted to work with unsealed radioactive material if there are any open cuts or abrasions on exposed areas of the body.  
5. Protective clothing shall be utilized at all times when any possibility of personal contamination exists (i.e., gloves, apron, laboratory coats, safety glasses).    
6. Appropriate shielding between the operator and the source of penetrating radiation shall be used to reduce exposure levels to as low as reasonably achievable.  All experiments using 10µCi or more of gamma or high-energy beta emitting radionuclides must be carried out behind suitable shielding.  
7. All manipulation shall be performed over an impervious breakage resistant surface or container, lined with a disposable absorbent impervious backed covering, and capable of containing the entire volume involved in the manipulation.  
8. After each handling operation, clothing, hands, floor, and bench tops shall be checked for contamination using a calibrated survey meter.  
9. Hands shall be washed after each handling operation.  
The RSO is responsible for arranging for final disposal of all radioactive waste and for providing labels and warning signs.
II.D.3
Personnel Monitoring to Contain Contamination
1. Periodic monitoring of the hands, feet, and clothing will be performed during all work with radioactive materials, especially when personnel contamination is suspected.  

2. The probe of the survey meter should be passed slowly and deliberately over the surface of hands, feet, and clothing, with a distance of approximately 5 mm (3/16") between the surface and the probe window.  

3. It is important not to touch the probe to any of these surfaces to avoid damaging the window or contaminating the probe.  

4. Any individual working with radioactive material that is not readily detectable by a survey meter and that has reason to believe that he/she is contaminated must wash the suspected area thoroughly with soap and water (in a sink designated for use with radioactive materials) and then perform wipe tests of the area. This procedure should be repeated until background levels are attained.
II.D.4
Transfer of Radioactive Material
On-campus Transfers:  Approval for the use of radioactive material was provided for a designated working area, and any transfer of radioactive material from the designated area to a new location is prohibited.  

Off-campus Transfers:  Radioactive material and other sources of ionizing radiation shall not be shipped to off-campus locations.

II.D.5
Disposal of Equipment containing radioactive material. 
Prior to the disposal of obsolete equipment that may contain radioactive material, the RSO shall be notified in order to assure the absence of contamination and removal of all radioactive warning labels.  
II.E. Storage and Labeling of Radioactive Material 
II.E.1.Storage Methods  
Radioactive material in liquid form must be stored in glass or plastic bottles or vials placed in secondary containers large enough to contain any spills in the event of breakage.  
Radioactive material shall be stored in a refrigerator or freezer within the designated radiation control area, in accordance with FGCU’s Radiation License.  
All refrigerators/freezers which contain radioactive material shall be posted with a "Caution, radioactive material” sign and the name and phone number of the Authorized User. 
II.E.2.Inventories
A Radioactive Material Inventory form (RSO-5) should be posted on each refrigerator/ freezer for each lot of radioactive material contained therein. Each Authorized User must maintain an inventory of the amount of each radionuclide in his/her possession every month using the Radioisotope Use Inventory form (RSO-5a) and submit quarterly reports to the RSO using the same Radioisotope Use Inventory form. 
II.E.3 Inventories/Leak Tests of sealed sources

The RSO conducts a semiannual physical inventory of sealed sources (RSO-6) and performs a source leak test at that time. The RSO will ensure:

1. The sealed source is tested for leakage before its first use unless the licensee has a certificate from the supplier indicating that the sealed source was tested semiannually before transfer to the licensee; 

2. The sealed source is tested for leakage at least semiannually; 
3. Leak tests are capable of detecting 0.005 microcurie (185 Bq) of radioactive material on the test sample, or, in the case of radium, the escape of radon of 0.001 microcurie (37 Bq) each 24 hours; 

4. Test samples are taken from the sealed source or from the surfaces of the device in which the sealed source is mounted or stored on which radioactive contamination might be expected to accumulate; and
5. Device test samples are taken when the sealed source is in the off or shielded position.

6. Leak tests are analyzed by individuals who are licensed by the Florida Department of Health to perform leak test services.

Leak test records will be retained for 3 years. The records shall contain the manufac-turer's name, the model and serial numbers of each sealed source tested, the identity of each sealed source radionuclide and its estimated activity, the measured activity of each test sample expressed in microcuries (becquerels), the date of the test, and the signature of the radiation safety officer or designee.

If the leak test reveals the presence of 0.005 microcurie (185 Bq) or more of removable contamination, the RSO shall:


1. Immediately the RSO will repeat the test ,withdraw the sealed source from use, and cause it to be decontaminated and repaired or to be disposed of in accordance with State regulations; and  

2. the RSO will notify users, remove the sealed source and instrument from service, and make the required notifications to State of Florida Bureau of Radiation Control within 5 days of receiving the leak test results describing the equipment involved, the test results, and the action

A leak test is not required on the following sealed sources:

1. Sealed sources containing only radioactive material with a half-life of less than 30 days;

2. Sealed sources containing only radioactive material as a gas;

3. Sealed sources containing 100 microcuries (3.7 MBq) or less of beta or photon-emitting material or 10 microcuries (370 KBq) or less of alpha emitting material;
II.E.4.Labels and Signs
Laboratories using unsealed sources of radioactive material shall have the required notices prominently displayed. These notices include: signs ("Caution: Radioactive Material") affixed on all entrance doors, a DH-1081 form (Appendix G: Notice to Employees), emergency telephone numbers for the Campus Police and the RSO (Appendix A), and emergency procedures (Appendix F).  
Each radioactive material storage container shall have the proper label affixed ("Caution: Radioactive Material", amount, date, isotope); containers in use may have temporary tags. Minimum levels of radioactivity for selected radionuclides requiring labeling are listed in Appendix J.   

Each sealed source or device must be labeled with the words "CAUTION: RADIOACTIVE MATERIAL", the radioisotope and activity of the source and the following notice, or words having similar intent: 

"This equipment contains a radioactive source registered with the Florida Gulf Coast University Radiation Safety Officer and the State of Florida Bureau of Radiation Control. Please notify the RSO before removing the source equipment from this area, or upon any change in custodial responsibility."

Emergency procedures must be posted in the lab.
II.F. Radioactive Waste Disposal 
II.F.1
Disposal Requirements  
Disposal of radioactive waste shall be done only with the approval of the RSO and shall be in compliance with the requirements set forth in Chapter 64E-5.328 through 333 F.A.C.  
Waste containing radionuclides with half-lives of less than 90 days can be held in storage for a minimum of 10 half-lives before its disposal as regular trash. Prior to disposal as regular trash, the waste shall be surveyed to ensure that the radiation levels are indis-tinguishable from background. 
The following information shall be documented on RSO-10. 
· the date of disposal 
· the date in which the radioactive material was placed in storage 
· the radionuclide 
· the model and serial number of the survey meter 
· the background dose rate 
· the radiation dose rate measured at the surface of the waste container 
· the name of the individual who performed the disposal 
These records shall be maintained for a period of 3 years. 
II.F.2
Solid Waste Disposal
Solid Waste includes contaminated glassware, plastic ware, paper, gels, animal carcasses, plant tissue, etc.  
All solid waste must be collected in appropriately labeled containers clearly indicating the radionuclide, the activity (in µCi), date of collection and name of the Authorized User, as indicated on Form RSO-10.  
Animal tissues or carcasses containing 3H or 14C can be disposed of without regard to their radioactivity if the levels do not exceed 0.05 µCi per gram of tissue, averaged over the weight of the entire animal.  
Any waste containing radionuclides with half-lives of less than 90 days shall be held in storage for a minimum of 10 half-lives. After the decay period the waste shall be monitored at the container's surface and if its radioactivity is indistinguishable from background, all radiation labels shall be removed before its disposal as ordinary trash.  
Disposal of other types of solid waste, which does not meet the criteria established above (3H or 14C of greater than 0.05( per gram of tissue or waste with half-lives of more than 90 days) must be arranged with a licensed radioactive waste management firm through the RSO.  
Solid wastes such as plant tissue, animal carcasses, and cage litter will be sealed in plastic bags and stored frozen until it can be removed by routine waste disposal.  
Contaminated paper products, plastic, glass, foil, planchets, etc. shall be stored in suitable containers until sufficient quantities have been accumulated to warrant the shipment by the RSO to a licensed radioactive waste management facility. 
Requests for radioactive waste pickup shall be forwarded to the RSO using Form RSO-9 as needed.  
II.F.3
Liquid Waste Disposal 
Liquid waste includes glassware rinses or any other water miscible radiochemical.  
Liquid waste shall be collected separately according to the following characteristics: 
1. The material is readily soluble in water or it is a biological material readily dispersible in water.   
2. The material is dissolved in an organic solvent non miscible in water. 

The material that is soluble or miscible in water can be discharged into the sanitary sewer if the following conditions are satisfied:  
The activity level of the nuclide released into the sewer in one month divided by the average monthly volume of water released into the sewer does not exceed the concentration listed in Appendix I.  
When more than one radionuclide is released into the sewer the RSO shall determine the fraction of the limit by dividing the actual monthly average concentration of each radionuclide released into the sewer by the concentration listed in Appendix I. The sum of the fractions for each radioisotope shall not exceed one (1). The total quantity of radioactive material that the licensee releases into the sewer in a year shall not exceed five curies (5Ci) for 3H, one curie (1Ci) for 14C, and one curie (1Ci) for all other radionuclides combined. 

The disposal of liquid waste that is non-miscible in water shall be performed in the following manner:  Waste containing 0.05 µCi per gram or less of 3H or 14C dissolved in toluene or other flammable solvents can be disposed of as hazardous waste without regard to its radioactivity.  
II.F.4
Scintillation Material Disposal 
Scintillation material includes the toluene-based and water miscible cocktails as well as the scintillation vials containing them.  
All water miscible scintillation liquid can be disposed of into the sewer if the conditions set forth above are satisfied and the other chemical constituents of the mixture are within the allowable limits of the wastewater discharge permit. The rinsed vials can be disposed of as conventional waste.  
Vials containing toluene-based scintillation material with 0.05 µCi per gram or less of 3H or 14C shall be collected separately and disposed of as hazardous waste, without regard to its radioactivity.   
Vials containing toluene-based scintillation material with short-lived radionuclides (half-life less than 90 days) shall be held in storage until its radioactivity is indistinguishable from background when monitored at the container's surface. The vials shall then be disposed of as hazardous waste. 
Vials containing toluene-based scintillation material with more than 0.05 µCi per gram or less of 3H or 14C shall be stored and disposed of as radioactive waste.  

II.F.5
Sealed Source Service/Cleaning/Repair/Disposal

Unless otherwise specifically licensed by the Florida Department of Health, the licensee shall not open sealed sources.  (FAC 64E-5.1306)
All servicing or cleaning of a sealed source must be performed by the manufacturer or by an authorized representative of the manufacturer.
Using solvents to clean the detector or introducing corrosive chemicals into the system may compromise source integrity. Consult the manual for information on the detector.
If the ECD must be sent to the manufacturer or another vendor for repair or cleaning, the RSO will arrange shipping.

II.G.Records 

II.G.1
Records of the Radiation Safety Program
Records of the Radiation Safety Program’s provisions shall be maintained by the RSO until termination of the license.  
Records of audits and other reviews of the program content and implementation shall be maintained for a period of 3 years.
Leak test records will be retained for 3 years. The records shall contain the manufac-turer's name, the model and serial numbers of each sealed source tested, the identity of each sealed source radionuclide and its estimated activity, the measured activity of each test sample expressed in microcuries (Becquerels), the date of the test, and the signature of the radiation safety officer or designee.
II.G.2
Records of area surveys and personnel monitoring 
Records indicating the results of surveys and instrument calibrations shall be maintained for a period of 3 years.   
Records of the results of surveys to determine the dose from the external sources of radiation used in the calculation of individual dose equivalents in the absence of, or in combination with individual monitoring data shall be maintained until termination of license.  
Records of the results of measurements and calculations used to determine individual intakes of radioactive material for assessment of internal dose shall be maintained until termination of license.  
Occupational exposure records must be completed for each individual monitoring period using HRS form 1622 or equivalent form provided by vendor.  
Records of the results of measurements and calculations used to evaluate the release of radioactive materials into the environment shall be maintained until termination of license.  
Records of prior occupational dose and exposure history of personnel shall be maintained until termination of license is provided to keep records of "Cumulative Occupational Exposure History" (HRS form 1623) or equivalent.  
Authorized Users shall be responsible for maintaining copies of records of quarterly inventories of use, storage and disposal of radioactive materials (RSO-5a) until termination of the license.  They shall be responsible for sending these records to the RSO.  
The RSO shall maintain records of quarterly inventories of radioactive material use, storage and disposal (RSO-5a) provided by the Authorized Users.   
II.G.3
Records of Radioactive Waste Disposal 
Requests for Radioactive Waste Pickup shall be forwarded to the RSO using RSO-9 as needed.  
All records of waste disposal will contain the lot number, the radionuclide, date of purchase, date of storage, date of disposal, method of disposal, radiation dose rate measured at the surface of the container, model and serial number of the survey instrument used and the name of the individual who performed the disposal (RSO-10).  These records will be kept by the RSO for three years.
Disposal of radioactive waste must be accounted for in the Monthly Radioactive Material Inventory (RSO-5a), maintained by the Authorized Users.  A copy is to be submitted to the RSO when the lot has been consumed.  
Documentation for the transfer of low-level radioactive waste to a licensed disposal facility shall be done in compliance with Section 64E-5.332. Each shipment of radioactive waste shall be accompanied by a manifest including a certification by the waste generator. 
II.H.
Reports of Stolen, Lost or Missing Radioactive Material 
II.H.1.
Telephone Reports to the State of Florida Office of Radiation Control.
Stolen, lost or missing radioactive material in quantity greater than 1000 times the quan-tity specified in Appendix J (State of Florida Office of Radiation Control Radioactive Material Requiring Labeling) must be reported by telephone immediately after the event becomes known if it appears that an exposure could result to individuals in unrestricted areas.  
Stolen, lost or missing radioactive material in quantity greater than 10 times the quantity specified Appendix J shall be reported by telephone if the material is still missing within 30 days after its occurrence becomes known.  
II.H.2
Written Reports to the State of Florida Department of Health, Bureau of Radiation Control. 
A written report must follow within 30 days after making the telephone report as specified in Section II.H.1 above. 
The written report shall contain the following information:  
1. A description of the lost, stolen or missing material, including the nuclide and quantity, chemical and physical form; and for radiation machines, the manufacturer, model and serial numbers, type and maximum energy of radiation emitted. 
2. A description of the circumstances under which the loss or theft occurred. 
3. A statement of disposition of the material involved. 
4. Potential exposure of individual to radiation from the missing or stolen material. 
5. Action taken or to be taken for recovering the missing material. 
6. Measures taken to prevent reoccurrence. 
Subsequent to the written report, additional information on the loss or theft shall be reported within 30 days after such information becomes known.  
The report filed with the Florida Department of Health, Bureau of Radiation Control should be prepared in such a way that the names of exposed individuals are stated in a separate and detachable portion of the report. 

II.I.
FGCU’s Commitment to ALARA and Contamination Control Program  

II.I.1. 
FGCU’s Commitment to ALARA
FGCU is committed to maintaining radiation exposures As Low As Reasonably Achievable (ALARA) in all restricted and unrestricted areas (Appendix H, U.S. Nuclear Regulatory Commission Regulatory Guide 8.1) through the use of Area Surveys, Personnel Badge Monitoring, Record Keeping, and Calibration of Instruments.  

II.I.2.
Contamination Control Program

In compliance with FAC 64E-5.1319, all workers using unsealed radioactive materials shall adhere to the following Contamination Control Program to limit the spread of unsealed sources of radioactive materials. 

1. A survey with a radiation survey instrument shall be completed at the end of each day of use or receipt of all areas where radioactive materials are used or received.

2. A weekly survey with a radiation survey instrument shall be completed of all areas where radioactive materials or radioactive waste are stored.

3. A wipe survey shall be completed for removable contamination weekly during weeks of use of all areas where radioactive materials or waste are routinely used or stored.

4. All Surveys shall be completed with an instrument capable of measuring dose rates as low as 0.1 millirem (1 µSv) per hour.

5. A wipe survey shall be completed for removable contamination at the end of each day of use of all areas where radioactive materials are routinely used if the radioactive materials authorized by the license are not detectable with instruments described above.

6. Monitoring shall be performed of individuals for contamination prior to leaving the restricted area.

7. Decontamination procedures shall be carried out if radioactive contamination levels exceed 100dpm/100 cm2 for beta and gamma emitters and 50dpm/100cm2 for alpha emitters.   See Appendix K for detailed decontamination procedures. The radiation safety officer shall also be notified if the contamination detected during the surveys required by this section exceeds these action levels.

Records indicating the results of surveys and instrument calibrations shall be maintained for a period of 3 years.  Survey records shall be documented on RSO-07 or RSO-07A, whichever is applicable, and include:

· The date of the survey;

· An annotated diagram of each area surveyed;

· Background levels;

· Measured dose rates, keyed to the diagram, expressed in millirem per hour 
· or the removable contamination, keyed to the diagram, expressed in dpm per 100 square centimeters, or counts per minute if performed with a radiation survey instrument;

· The serial number and model number of the instrument used to make the survey or analyze the samples; and

· The initials of the person who performed the survey.
II.I.3.
Personnel Badge Monitoring 
A whole body film badge or thermoluminescent dosimeter (TLD) must be worn by any individual using or assisting in the use of unsealed sources of gamma-emitting nuclides with an energy greater than 0.05 MeV or beta-emitting nuclides with an energy of 0.300 MeV or more.   
An extremity film badge or TLD must be worn by any individual using or assisting in the use of unsealed sources of 1,000 µCi (37 MBq) or more of beta-emitting nuclides with maximum beta energy of 1 MeV or more in any month, or by any individual who may receive a dose of 40 millirem or more to the whole body for two (2) consecutive months.  
Each Authorized User will be assigned a TLD badge bearing his/her name.  Each film badge and TLD shall be assigned to and worn by only one individual.  Badges are to be worn on the front of the torso, at or above the waist and below the shoulder.  Extremity film badges and TLDs must be exchanged at least quarterly. Whole body TLDs must be exchanged quarterly. Badges must be promptly returned to the RSO at the end of each monitoring period to ensure rapid processing.  After replacement, the RSO is to promptly send the film badges and/or TLDs for processing.  
Never leave badges in close proximity to a gauge or other radiation source.  
Protect badges from moisture, intense heat or light and chemicals.  
When not in use, store badges in a low background radiation area.
II.I.4.
Instructions for New Hires and Lost/Damaged Badges  
To ensure accurate monitoring of occupational exposures, an assigned badge will be ordered immediately by the RSO for new radioactive material users and will be provided for use at the start of the next monitoring period.  A spare/visitor badge may be provided by the RSO to new workers until the assigned badge arrives.  
Spare badges may also be used to replace a badge that has been lost or damaged before the end of the monitoring period.   
To ensure their use by only one individual, spare badges will be imprinted with the worker’s name or another form of identification.
Workers assigned spare badges will have the dose recorded by the badge added to their occupational dose record.  
In the event of a lost/damaged badge, the RSO will estimate the worker’s dose for the period the badge was worn, and will notify the dosimetry processor if the individual’s dosimetry record needs to be revised.   
II.I.5.
Instructions for New Female Workers
Prior to working with radioactivity, the RSO shall ensure that female workers have been provided instructions concerning the potential risks involved for pregnant women exposed to radiation, including a copy of U.S. Nuclear Regulatory Commission Regulatory Guide 8.13, “Instruction Concerning Prenatal Radiation Exposure” (Rev. 3, 6/99).  
Female workers shall be instructed on the procedure for declaring a pregnancy and receipt of these instructions shall be documented.
II.I.6.
Personnel Monitoring (PM) Record Requirements
Prior to assigning a PM badge to a worker, every reasonable effort will be made to obtain records indicating the individual’s lifetime cumulative occupational radiation dose.  If a worker is unable to provide the information, records from their previous employer will be requested using RSO-8.  
Prior occupational dose records shall include all of the information required by section 64E-5.308, F.A.C., using DOH Form 1623 or an equivalent form.
II.I.7.
Records of Individual Monitoring Results  
Records of doses received by each monitored worker will be maintained as long as the university’s license remains in effect.  
Dosimetry records will be kept on DOH Form 1622 or an equivalent form and will contain all of the information required by section 64E-5.339, F.A.C.  These records will be updated annually.
II.I.8.
Annual Reports to Monitored Individuals
Each worker assigned a PM badge will receive a written annual exposure report describing the past year’s monitoring results, as required by section 64E-5.903, F.A.C.    
Records documenting that the reports have been furnished to monitored workers will be maintained for at least three years.
II.I.9.
Termination Reports to Monitored Individuals
Within 30 days of termination of employment, or within 30 days after the individual’s exposure has been determined, whichever is later, each monitored worker will receive a written exposure report summarizing the individual’s occupational radiation exposure, as required by section 64E-5.903, F.A.C.  
Records documenting that the reports have been furnished to monitored workers will be maintained for at least 3 years.  
II.I.10.
Records for Declared Pregnancies
Females working with radioactivity who voluntarily declare themselves pregnant must document their declaration in writing to include the estimated date of conception.  This declaration may be considered a medical record and should be treated with confidentiality.  
Such workers will be instructed to always wear their assigned PM badge at waist level to estimate the embryo/fetus dose.  
Fetal doses will be kept as low as reasonably achievable and will not be allowed to exceed 500 mrem during the entire pregnancy as a result of occupational radiation exposures.  The Florida Bureau of Radiation Control (BRC) recommends that an embryo/fetus not receive more than 50 mrem in any one month.  
Documentation of receipt of the instructions, signed by the declared pregnant worker, should be maintained.  Records of Individual Monitoring Results specified in section 64E-5.339, F.A.C., will be met.
II.I.11.
Occupational Dose Limits for Minors
Minors will not exceed an annual occupational dose of 500 millirem.  
Record-keeping requirements specified in section 64E-5.339, F.A.C., will be met.
II.I.12.
Worker Overexposure Reports
When a report of an individual’s exposure is sent to the Florida BRC as required by section 64E-5.347, F.A.C., the exposed individual will also be notified no later than when the report is sent out.  
II.I.13.
Bioassay Procedures 
All personnel handling radioactive tritium in a manner where internal exposure is possible shall participate in a bioassay program.  
The conditions under which a bioassay is necessary are reported in Appendix D.   
It is the responsibility of the Authorized User to see that the urinalysis is performed on personnel under his/her supervision as required.  The procedure for conducting the urinalysis for 3H is found in Appendix D. 
II.I.14.
Exposure Dose Limits 
The method for calculating exposure doses is described in chapter 64E-5, F.A.C. The licensee must calculate the Total Effective Dose Equivalent (TEDE), which is the sum of the whole body internal and external doses, and the doses to an individual organ or tissue from external and internal exposures.  
II.I.15.
Occupational Exposure for Adults   
The "total effective dose equivalent" must not exceed 5 rem per year.  
The sum of the "deep dose equivalent" and the "committed dose equivalent" to an individual organ or tissue other than the lens of the eye must not exceed 50 rem per year.  
The "dose equivalent" to the lens of the eye must not exceed 15 rem per year. The "shallow dose equivalent" to the skin or to any extremities must be not greater than 50 rem per year.  
II.I.16.
Dose Limits for Minors and Pregnant Women 
The annual occupational dose limits for minors are 10% of the annual dose limits specified for adult workers as reported in 64E-5.402, F.A.C. and in Section II.I.15 of this manual.  
Each woman who has declared her pregnancy shall wear a radiation badge at waist level. The dose from occupational exposure to an embryo or fetus during the entire pregnancy shall not exceed 0.5 rem. It is recommended that no more than 0.05 rem be received by the embryo or fetus in any one month.  
The dose to an embryo or fetus shall be taken as the sum of the following:
· the "deep dose equivalent" to the declared pregnant woman and 
· the dose to the embryo or fetus from radionuclides in the embryo or fetus and radionuclides in the pregnant woman.
If by the time the woman declares pregnancy the dose to the embryo or fetus has exceeded 0.45 rem, the exposure during the remainder of pregnancy shall not exceed the dose to the embryo or fetus of 0.05 rem.  
II.I.17. Dose Limits for Individual Members of the Public   
The "total effective dose equivalent" for the individual members of the public shall not exceed 0.1 rem in a year.  
The dose in any unrestricted area from external sources shall not exceed 0.002 rem in any one hour.
The committed effective dose equivalent (CEDE) and deep dose equivalent (DDE) will be added to calculate the total effective dose equivalent and demonstrate compliance with these public dose limits. The DDE will be determined from dosimetry data for occupational workers (RSO and Authorized Users). The CEDE will be calculated from the mrem values assigned to different isotopes in Appendix B of the Model Procedure for Conducting a Public Dose Compliance Study of the Florida Department of Health.   The tables in Appendix L will be used for determination of the DDE, CEDE and TEDE values.
II.I.18.
Air Sampling/Monitoring 
Air Sampling/Monitoring will not be done unless the quantity (Q) of a radionuclide processed per year exceeds 104 times the annual limit of intake (ALI) (Regulatory Guide 8.25, Appendix H).  
II.I.19.
Calibration of Monitoring Instruments 
All survey meters shall be calibrated annually by the manufacturer on a staggered basis that ensures that at least one meter will always be available for use.   
III. Emergency and Accident Procedures 
III.A. General Information
The term "emergency" is taken to mean any incident resulting from the use or misuse of radioactive materials or radiation producing device that would present a hazard to personnel or imperil equipment, facility, or other experiments due to the spread of contamination or creation of hazardous radiation levels. 
Emergencies resulting from accidents of this nature may range from a minor spill of radioactive material, involving relatively no personal hazards to major radiation incidents involving extreme hazard and possible bodily injury. Because of the numerous complicating factors which may arise, and because of the wide range and variety of hazards, set rules of emergency procedures cannot be made to cover all possible situations. In any emergency, however, the primary concern shall always be the protection of personnel from radiation hazard. The secondary concern is the confinement of contamination or radiation to the local area of the accident, if at all possible. Quick, efficient action taken under the following guidelines should tend to reduce any hazard to personnel and/or resultant area contamination.  
The prompt evaluation of the emergency and immediate remedial action is paramount in minimizing injury to personnel, minimizing loss of property and for protection of the public health and safety. Call lists have been posted in all approved areas and with the security and fire department. If a radiation incident or hazard is suspected, call immediately for assistance (Appendix A). Following are the emergency contact numbers:
	Campus Police:

	911 or x 1900

	San Carlos Fire Department

	911

	Radiation Safety Officer:

	x 1037 or (239) 590-1037

	Radioactive Materials Section, Bureau of Radiation Control, 
Florida Department of Health

	407-297-2095


AUTHORIZED USERS: 


Office Phone
David Brown
590-7483
Marilyn Cruz-Alvarez
590-7237
Tak Ueda
590-7236

Anne Hartley
590-7654
III.B. Emergency Procedures
FGCU’s emergency procedures (Appendix F), general laboratory safety procedures for working with radioactive materials (Appendix E), the emergency notification notice (Appendix A), decontamination procedures (Appendix K), the “Notice to Employees”, and any Notices of Violations will be conspicuously posted in Whitaker Hall in the vicinity of the radioactive materials use and storage rooms.
All accidents should be reported immediately to the Radiation Safety Officer.   Please see Appendix F:  Emergency Procedures for Accidents Involving Radioactive Material.  
The most experienced individual present shall determine the extent of the hazard and direct operation under the following guidelines until the arrival of the RSO. The posted call lists in all approved areas give phone numbers to provide 24-hour emergency coverage.  
Persons splashed with radioactive solution shall wash immediately with ample quantities of soap and water.   
The RSO shall be informed immediately of any inhalation or ingestion of radioactive materials. 
III.B.1. Minor spills (less than mCi quantities) involving no radiation hazard to personnel 
1. Notify all other persons in the room and the RSO at once.  
2. Survey all personnel before they become dispersed and change clothes as necessary. 
3. Restrict access to the area to only the minimum number of persons needed to deal with the accident.   
4. Limit contamination to as small an area as possible with absorbent material or coverings.  
5. Put on protective gloves and remove contamination with appropriate materials.  Permit no one to resume work in the area until approval from the RSO is received. 
III.B.2. Major spills (greater than mCi quantities) involving radiation hazard to personnel 
1. Notify all persons not involved in the spill to vacate the room at once. Limit the movement of displaced persons to prevent the spread of contamination.   
2. If the spill is liquid and the hands are protected, immediately straighten the container; otherwise use a stick or lever for lifting or removing the contaminated container.  
3. If the spill is on the skin, wash thoroughly with soap and water for not less than two minutes. Rinse thoroughly. Be sure that water does not drip onto uncontaminated areas.  
4. If the spill is on the clothing, remove outer or protective clothing at once and immediately survey skin under contaminated clothing. If skin is contaminated, treat as above. 
5. Contaminated clothing should be thoroughly washed with soap and water until all contamination is removed. If all contamination is not removed, clothing should be discarded as radioactive waste.  
6. Switch off all fans where possible.  
7. Vacate the room and prohibit entrance to the contaminated area.  
8. Notify the RSO.  
9. Decontaminate the area only after receiving approval from the RSO. If the spill is of major proportions, an immediate evacuation of the area is required. This step shall not be started until the RSO is on hand and proper support personnel and equipment are obtained. If time and good safety consideration permit, the use of absorbent materials to slow or prevent the flow of radioactive liquid into cracks, crevices or drains may be employed.  
10. Under no circumstances shall untrained persons attempt to examine or clean up the radioactive materials without explicit direction of the RSO.  
11. Monitor all persons involved in the spill and cleaning.  
12. Permit no person to resume work in the area without the approval of the RSO. 
III.B.3. Accidents involving radioactive dust, mists, fumes, organic vapors and gases 
1. Notify all persons to vacate the room immediately.  
2. Every attempt should be made to prevent the spreading of airborne radioactive contaminants to other areas of the building including the shutting down of the ventilation systems. However, fume hoods should be left on. Persons securing the contaminated area should hold their breath. If possible, they should secure respiratory equipment prior to proceeding with the above action. Doors and other openings should be sealed with masking tape from the outside, where possible.  
3. Vacate the room.  
4. Notify the RSO immediately.  
5. Ensure that all access doors to the room are closed. Post conspicuous warning guards to prevent accidental opening of doors.  
6. Monitor all persons suspected of being contaminated. Proceed with decontamination of personnel.  
7. Report at once to the RSO all known or suspected inhalations of radioactive materials.  
8. Permit no one to enter without the approval of the RSO.  
9. Decontamination of the area shall be done only as directed by the RSO.  
10. A radiation level survey of the area shall be performed before work can be resumed.  
11. No person shall resume work in the area without approval of the RSO. 
III.B.4. Injuries to personnel involving radiation hazards 
1. Wash minor wounds immediately under running water while spreading edges of wound.  
2. Report all radiation accidents to personnel (wounds, overexposure, ingestion, and inhalation) to the RSO as soon as possible.  
3. Immediately call 911 for treatment.  
4. No person involved in a radiation injury shall be permitted to return to work without the approval of the attending physician and the Radiation Safety Officer.  
5. Submit a complete history of the accident and subsequent activity to the RSO. 
III.B.5. Fires or other major emergencies 
1. Notify all persons in the room and building at once.  

2. Notify the FGCU police and the RSO.  

3. Attempt to put out fires by approved means if there is no immediate radiation hazard.  

4. Ensure that fire fighting or other emergency activities are governed by the restrictions of the RSO. Avoid tracking of contamination or passing of contaminated equipment into clean areas by emergency workers.  

5. Monitor all persons involved in the emergency.  

6. No persons shall resume work in the area without the approval of the RSO.  

7. The FGCU Police Department is regularly informed as to the location of all areas that contain radioactive material.  The San Carlos Municipal Fire Department has also been informed as to the locations and hazards associated with radioactive materials. The FGCU Police Department shall immediately contact the RSO when any emergency is reported that might involve the radioactive material. 

III.C. Decontamination Procedures 
Decontamination procedures are needed for personnel and areas. Procedures are provided during training and are also posted in appropriate locations; see Appendix K.

III.D. Procedures for Use of Radioactive Materials in Animal Research 
III.D.1

Compliance with FGCU’s IACUC
Use of animals in research shall conform to the policies of the Institutional Animal Care and Use Committee (IACUC) of FGCU.  
All safety precautions reported in this manual must be followed.  
III.D.2.
Housing Requirements 
Animals given radioactive materials shall be caged separately from other animals.  
Cages shall be labeled with appropriate radiation warning signs. Information on the label shall include the name of the person responsible for the experiment, the nuclide, quantity and date of administration. Prior to cleaning, cages shall be surveyed for contamination and decontaminated if necessary. Cages are to be labeled indicating that they are not contaminated prior to routine cleaning. 
III.D.3.
Destruction or Relocation of Animals and Materials
Animals that receive radionuclides that are not sacrificed at the termination of the study must be properly identified and controlled. Approval from the RSO is required prior to relocation of these animals.  
Radioactive excreta, animal carcasses and tissues, contaminated cage bedding, etc., shall be handled in accordance with the radioactive waste disposal procedures reported in Section II.F.2 of this manual. 
III.D.4.
Requirements for Experiments Involving Animals
The experiments shall be conducted under the supervision of an approved Authorized User who shall be responsible for assuring that animal caretakers and custodians are aware of potential hazards and are adequately trained and supervised in the observance of necessary precautions.  
The requirements for isolation and ventilation shall be approved by the RSO.   
IV. Radiation Safety Criteria Enforcement Policy
IV.A.
Unforeseen Situations and Noncompliance
This manual encompasses all the radiation safety rules established by the Research Safety Committee. If a situation not fully contemplated in these rules arises during the use of a radiation source, the Authorized User shall bring this to the attention of the RSO who will propose to the Research Safety Committee the appropriate amendment to the rules.   
In the case of noncompliance with the established safety rules, the RSO shall notify the user to correct the violation. In situations where the user refuses or neglects to correct the violation a three-stage enforcement process will follow.  
IV.B.
Enforcement Procedures
Following the identification of a deficiency in radiation safety criteria, the RSO will notify the Authorized User in writing. Suggestions for remedial action will be included and the Authorized User will be asked to notify the RSO within 10 days of the status of his/her efforts to correct the violation. To facilitate compliance on the part of the Authorized User, a standard form will be devised with space to identify the corrective action. If the violation is of a major nature, the laboratory will be scheduled for a follow-up inspection.  
If the RSO is unable to achieve compliance through the initial efforts outlined above, the status of the situation will be brought to the attention of the Authorized User's department head. The department head will be asked to assist the RSO in making the corrections. If for any reason this second stage does not achieve compliance, the direct input of the Research Safety Committee will be used.  
If direct action of the RSO and the requested assistance of the department head have not achieved compliance, the Research Safety Committee will take direct action. The Committee will review the situation to determine the seriousness of the identified violation and the action of the Authorized User. The Authorized User will be requested to meet directly with the Committee to outline why he/she has not corrected the violation(s). The Committee will take whatever action is appropriate to achieve compliance, which could include the removal of the Authorized User authorization to use radioactive materials.  
Appendix A:  Emergency Telephone Numbers

For the period July 1, 2005 through June 30, 2006
	Campus Police

	911 or x 1900

	San Carlos Fire Department

	911

	Radiation Safety Officer

	x 1037 or (239) 590-1037 

	Radioactive Materials Section, Bureau of Radiation Control, Florida Department of Health


	407-297-2095


RESEARCH SAFETY COMMITTEE (RSC):

Radiation Safety Subcommittee

	
	Office Phone

	Rhonda Holtzclaw

	Radiation Safety Officer

	590-1037

	Takashi Ueda

	College of Arts & Sciences

	590-7236

	Lewis Johnson

	Director, Environmental Health & Safety

	590-1036

	Tom Roberts

	Office of Research & Sponsored Programs

	590-7021

	Donna Stremke

	Office of Research & Sponsored Programs

	590-7029


AUTHORIZED USERS: 


Office Phone

David Brown
590-7483
Marilyn Cruz-Alvarez
590-7237
Tak Ueda
590-7236

Anne Hartley
590-7654
Appendix B:  Notification Memoranda
Notification Memoranda, which are kept in the files of the Office of Research and Sponsored Programs, are sent annually to the following:  

	Director of Central Shipping and Receiving (copy to Director of Physical Plant)

	Director of Physical Plant

	Director of Procurement Services

	Director of Security/University Police

	Director, San Carlos Municipal Fire Department


NOTIFICATION MEMORANDUM

TO:
Director of Central Shipping and Receiving
FROM:
Office of Research and Sponsored Programs

Research Safety Committee  
DATE:
     
For the period July 1, xxxx through June 30, xxxx
This is the annual notification memorandum requesting your continued assistance in keeping the university community and public safe from hazards possibly originating from university activities.  

The RSO will notify Central Shipping and Receiving of each anticipated delivery of radioactive material.  

Please continue to ensure that the carrier for any shipment of radioactive material is directed to make delivery of the package directly to the Radiation Safety Officer (RSO) or the RSO’s designated Authorized User.  The RSO (or the RSO’s designated Authorized User in the RSO’s absence) should be immediately notified of the carrier’s arrival, as only these personnel may sign for the delivery.  

The following personnel are authorized to accept delivery of radioactive materials for the period July 1, 2005 through June 30, 2006:  
Radiation Safety Officer:

Rhonda Holtzclaw
590-1037
rholtzcl@fgcu.edu  
Designated Authorized Users:

David Brown
590-7483
dbrown@fgcu.edu
Marilyn Cruz-Alvarez
590-7237
malvarez@fgcu.edu
Takashi Ueda
590-7236
tueda@fgcu.edu
Anne Hartley
590-7654
ahartley@fgcu.edu 
c:
Director, Physical Plant

Vice President, Administrative Services

Director, Environmental Health and Safety
NOTIFICATION MEMORANDUM

TO:
Director of Physical Plant
FROM:
Office of Research and Sponsored Programs

Research Safety Committee  
DATE:
     
For the period July 1, xxxx through June 30, xxxx
This is the annual notification memorandum requesting your continued assistance in keeping the university community and public safe from hazards possibly originating from university activities.  

Please continue to have housekeeping personnel omit the scientific research labs from their usual trash and cleaning schedules.  These rooms are not to be entered by the housekeeping personnel except by special request from the Radiation Safety Officer (RSO) or one of the Authorized Users.  Housekeeping may pick up trash placed outside these rooms.  

Radiation Safety Officer:

Rhonda Holtzclaw
590-1037
rholtzcl@fgcu.edu  
RSO Designees (Authorized Users):

David Brown
590-7483
dbrown@fgcu.edu 
Marilyn Cruz-Alvarez
590-7237
malvarez@fgcu.edu 
Takashi Ueda
590-7236
tueda@fgcu.edu 
Anne Hartley
590-7654
ahartley@fgcu.edu 
c:
Vice President, Administrative Services

Director, Environmental Health and Safety
NOTIFICATION MEMORANDUM

TO:
Director of Procurement Services
FROM:
Office of Research and Sponsored Programs

Research Safety Committee  
DATE:
     
For the period July 1, xxxx through June 30, xxxx
This is the annual notification memorandum requesting your continued assistance in keeping the university community and public safe from hazards possibly originating from university activities.  

Please continue to ensure that any requisitions for radioactive materials have been approved and signed by the university’s Radiation Safety Officer (RSO) and that delivery is specified to the RSO or the designated Authorized User personally.  

In the event the RSO is unavailable, the Chair of the Radiation Safety Committee or the Director of Environmental Health and Safety is authorized to perform this function if an emergency purchase is required.  
RSO:


Rhonda Holtzclaw
590-1037
rholtzcl@fgcu.edu  
Authorized Users:


David Brown
590-7483
dbrown@fgcu.edu

Marilyn Cruz-Alvarez
590-7237
malvarez@fgcu.edu

Takashi Ueda
590-7236
tueda@fgcu.edu
Anne Hartley
590-7654
ahartley@fgcu.edu 
Chair, Radiation Safety Committee:


Takashi Ueda
590-7236
tueda@fgcu.edu
Director, Environmental Health and Safety Committee:  


Lewis Johnson
590-1036
ljohnson@fgcu.edu 

c:
Vice President, Administrative Services

Director, Environmental Health and Safety
NOTIFICATION MEMORANDUM

TO:

Director, Campus Police and Safety
FROM:
Office of Research and Sponsored Programs


Research Safety Committee  
DATE:

     
For the period July 1, xxxx through June 30, xxxx
This is the annual notification memorandum requesting your continued assistance in keeping the university community and public safe from hazards possibly originating from university activities.  

In the event of an emergency that would present a radioactive hazard to personnel or equipment, the Radiation Safety Officer (RSO) should be called immediately.  In the RSO’s absence or unavailability, the following RSO designees should be called, in order, until a response is achieved.  
	Title
	Name
	Office 

Phone #
	Home 

Phone #

	Radiation Safety Officer:

	Rhonda Holtzclaw

	590-1037
	463-4124

	Authorized Users:

	David Brown

	590-7483
	454-7473

	
	Marilyn Cruz-Alvarez

	590-7237
	275-4105

	
	Takashi Ueda

	590-7236
	275-4105

	
	Anne Hartley

	590-7654
	992-7520

	Chair, Radiation Safety Committee:

	Takashi Ueda

	590-7236
	275-4105

	Director, Environmental Health and Safety Committee: 

	Lewis Johnson

	590-1036
	989 7685


Under the notification of the RSO or the RSO’s designee, Campus Police and Safety will direct emergency actions including but not restricted to restricting access to the affected area, posting conspicuous warning signs to prevent accidental opening of doors, calling area hospitals, obtaining a complete history of the accident and subsequent activity, and notifying the San Carlos Fire Department on-campus satellite Fire protection unit in the event of fires or major emergencies. 

The term "emergency" is taken to mean any incident resulting from the use or misuse of radioactive materials or radiation producing device that would present a hazard to personnel or imperil equipment, facility, or other experiments due to the spread of contamination or creation of hazardous radiation levels. 
Emergencies resulting from accidents of this nature may range from a minor spill of radioactive material, involving relatively no personal hazards to major radiation incidents involving extreme hazard and possible bodily injury. Because of the numerous complicating factors which may arise, and because of the wide range and variety of hazards, set rules of emergency procedures cannot be made to cover all possible situations. In any emergency, however, the primary concern shall always be the protection of personnel from radiation hazard. The secondary concern is the confinement of contamination or radiation to the local area of the accident, if at all possible. Quick, efficient action taken under the following guidelines should tend to reduce any hazard to personnel and/or resultant area contamination. 

The prompt evaluation of the emergency and immediate remedial action is paramount in minimizing injury to personnel, minimizing loss of property and for protection of the public health and safety. Call lists have been posted in all approved areas and with the security and fire department. If a radiation incident or hazard is suspected, call immediately for assistance (Appendix A). 

The Florida Gulf Coast University Police Department is regularly informed as to the location of all areas that contain radioactive material.  The San Carlos municipal Fire Department has also been informed as to the locations and hazards associated with radioactive materials. The University Police Department shall immediately contact the RSO when any emergency is reported that might involve the radioactive material. 
c:
Vice President, Administrative Services

Director, Environmental Health and Safety
NOTIFICATION MEMORANDUM

TO:
Director, San Carlos Municipal Fire Department
FROM:
Office of Research and Sponsored Programs

Research Safety Committee  
DATE:
     

For the period July 1, xxxx through June 30, xxxx
This is the annual notification memorandum requesting your continued assistance in keeping the university community and public safe from hazards possibly originating from university activities.  

In the event of an emergency that would present a radioactive hazard to personnel or equipment, the Radiation Safety Officer (RSO) should be called immediately.  In the RSO’s absence or unavailability, the following RSO designees should be called, in order, until a response is achieved.  
	Title
	Name
	Office 

Phone #
	Home 

Phone #

	Radiation Safety Officer:

	Rhonda Holtzclaw

	590-1037
	463-4124

	Authorized Users:

	David Brown

	590-7483
	454-7473

	
	Marilyn Cruz-Alvarez


	590-7237
	275-4105

	
	Takashi Ueda

	590-7236
	275-4105

	
	Anne Hartley

	590-7654
	992-7520

	Chair, Radiation Safety Committee:  

	Takashi Ueda

	590-7236
	275-4105

	Director, Environmental Health and Safety Committee: 

	Lewis Johnson

	590-1036
	989 7685


Under the notification of the RSO or the RSO’s designee, Campus Police and Safety will direct emergency actions including but not restricted to restricting access to the affected area, posting conspicuous warning signs to prevent accidental opening of doors, calling area hospitals, obtaining a complete history of the accident and subsequent activity, and notifying the San Carlos Fire Department in the event of fires or major emergencies. 

The term "emergency" is taken to mean any incident resulting from the use or misuse of radio-active materials or radiation producing device that would present a hazard to personnel or imperil equipment, facility, or other experiments due to the spread of contamination or creation of hazardous radiation levels. 
Emergencies resulting from accidents of this nature may range from a minor spill of radioactive material, involving relatively no personal hazards to major radiation incidents involving extreme hazard and possible bodily injury. Because of the numerous complicating factors that may arise, and because of the wide range and variety of hazards, set rules of emergency procedures cannot be made to cover all possible situations. In any emergency, however, the primary concern shall always be the protection of personnel from radiation hazard. The secondary concern is the confinement of contamination or radiation to the local area of the accident, if at all possible. Quick, efficient action taken under the following guidelines should tend to reduce any hazard to personnel and/or resultant area contamination. 

The prompt evaluation of the emergency and immediate remedial action is paramount in minimizing injury to personnel, minimizing loss of property and for protection of the public health and safety. Call lists have been posted in all approved areas and with the security and fire department. If a radiation incident or hazard is suspected, call immediately for assistance (Appendix A). 

The Florida Gulf Coast University Police Department is regularly informed as to the location of all areas that contain radioactive material.  The San Carlos Municipal Fire Department has also been informed as to the locations and hazards associated with radioactive materials. The University Police Department shall immediately contact the RSO when any emergency is reported that might involve radioactive material. 
c:
Vice President, Administrative Services

Director, Environmental Health and Safety
Appendix C:  Forms

	RSO-l Application to Use Radioactive Material

	RSO-1

	RSO-2 Statement of Training and Experience

	RSO-2

	RSO-3 Request for Radioactive Material

	RSO-3

	RSO-4 Transfer of Radioactive Material

	RSO-4

	RSO-5 Radioactive Material Inventory

	RSO-5

	RSO-5a Radioisotope Use Inventory

	RSO-5a

	RSO-6 Sealed Sources Inventory 

	RSO-6

	RSO-7 Area Wipe Test Report

	RSO-7

	RSO-7a Survey Daily Log

	RSO-7A

	RSO-8 Exposure History Request

	RSO-8

	RSO-9 Request for Radioactive Waste Pick-up

	RSO-9

	RSO-10 Radioactive Waste Storage and Disposal Log

	RSO-10
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Date      

Application to Use Radioactive Material
RSO-1
	     
	     

	Authorized User
     
	Duration of Study

     

	Department

     
     
	Telephone

     

	Bldg/Office No
	Fax
	Email address


A protocol must be included that provides a general description of the research plan including how the radioactive material will be used and any significant handling or storage hazards. Describe any personal protective clothing that will be worn and the shielding that will be used.

List each isotope, form, compound and the amount of activity that will be used in this study.

	
	
	Maximum Quantity

	Radionuclide
	Chemical Compounds
	per experiment (mCi)
	to be Possessed (mCi)

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     


Associate Users

List below and attach Statements of Training and Experience (RSO-2) forms for all individuals who will work under the supervision of the Authorized User.
     
     
     
     
     
     
     
     
Program Requirements

All requests for radioactive material will be submitted to the Office of Research and Sponsored Programs for approval by the Research Safety Committee.  
Authorized Users will maintain records for the receipt, use and disposal of all radioactive materials.

Authorized Users will conduct a survey with a radiation survey instrument at the end of each day of use of all areas where unsealed radioactive materials are used or received.  Authorized Users will perform a weekly survey with a radiation survey instrument of all areas where unsealed radioactive materials or radioactive waste are stored.

Authorized Users will complete a wipe survey for removable contamination weekly during weeks of use of all areas where unsealed radioactive materials or radioactive waste are routinely used or stored.   A wipe survey is required for removable contamination at the end of each day of use of all areas where radioactive materials are routinely used, if the radioactive materials are not detectable with portable survey instruments (ie. 3H)

Authorized Users will secure radioactive materials against unauthorized removal when the materials are not under the direct surveillance of an authorized user.

Waste disposal procedures will comply with FGCU policies and State of Florida regulations.

The RSO will perform leak tests for required sealed sources at least semiannually.
I have read and will abide by the University program requirements and policies set forth in the FGCU Radiation Safety Manual.
	
	     

	Signature
     
	Date

	Typed Name
	


Please provide the original and four copies to the Radiation Safety Officer.
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Statement of Training and Experience 
RSO-2
(To be completed by ALL personnel who will be working with radioactive materials)
	     
	     
	     

	Name
	College/Department
	Telephone Number

	     
	     
	     

	
Classification
Radioactive Material to be used
Authorized User of the Study

(Faculty, Technician, Student, etc.)   


	Type of Training
	Where Trained
	Dates and Duration
	On the
Job?
	FormalCourse?

	Principals and practices of radiation protection
	     
	     
	 FORMDROPDOWN 

	 FORMDROPDOWN 


	Radioactivity measurement, standardization, monitoring techniques and instruments 
	     
	     
	 FORMDROPDOWN 

	 FORMDROPDOWN 


	Mathematics and calculations basic to use and measurement of radioactivity
	     
	     
	 FORMDROPDOWN 

	 FORMDROPDOWN 


	Biological effects of radiation
	     
	     
	 FORMDROPDOWN 

	 FORMDROPDOWN 



Radioisotope Handling Experience

	Isotope
	Maximum

Amount
	Location
	Dates and Duration

of Experience
	Types of Use

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     


Have radiation exposure records been maintained for you at another institution?
I have read and will abide by the University program requirements and policies set forth in the FGCU Radiation Safety Manual.

	
	
     

	Signature


     
	Date

	Typed or Printed Name
	


If additional space is needed, use the back of this sheet
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Request for Radioactive Material
RSO-3[image: image13.png]



(Please Attach a Separate Copy of this Form for Each Isotope Requested)
	     
	     
	     

	Authorized User
     
	Phone
     
	Date Requested By



	Building/Room #
	E-mail
	

	     
	     
	     

	Radionuclide


	Chemical Compound


	Quantity

	     
	     
	     

	Supplier

	Catalog #
	FGCU P.O.#

	Approved By
	
	Date


	RECEIPT

	Delivery Location:
     
	Date:      

	Condition:
     

	Radiation Level:       
	

	Survey Meter Model:      
	Serial #      

	Reference Date:       
	Lot #:       

	Received by:  

     

	Printed Name
	Signature
	Date

	
	

	RSO Signature (if different from Receiver’s name)
	Date
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Date      

Transfer of Radioactive Material
RSO-4
	     
	     
	     

	Isotope
	Activity (µCi/mCi)
	Compound


TO: 

	     
	     

	Authorized User
	Department


FROM: 

	     
	     

	Name

     
	Telephone No

	Department

     
	

	Address

     
	     

	City/State/Zip
	License No


	Storage Instructions:
 FORMDROPDOWN 

	     
	     

	
	
Carrier
Ship Date
     

	
	Packing Method

	Remarks:       



Note: Please keep a copy of this form in each Authorized User’s notebook and submit the original to the Radiation Safety Officer.
.
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Radioisotope Material Inventory 
RSO-5
	     
	
	     

	Authorized User
	
	Building/Room #

	     
	     
	     

	Isotope
	Compound
	Activity Received ((Ci or mCi)

	     
	     
	     

	Reference date (from vial)
	Lot #
	Storage Temperature (4C, -20C, -80C)


	
	
	
	
	AMOUNT DISPOSED TO:

	DATE
	USER’S

INITIALS
	AMT.

REMOVED
	AMT.

REMAINING
	LIQUID

WASTE
	SCINTILLATION

VIALS
	SOLID 
WASTE
	SINK
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When this sheet is completed and the vial is empty or discarded,
please return a copy of this form to the Radiation Safety Officer.
Be sure to retain the original in your files.
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Radioisotope Use Inventory
RSO-5a
	     
	
	     

	Authorized User
     
	     
	Telephone Number


	Department
	Building/Room


	1.Storage

	Isotope
	Compound
	Amount Purchased (Ci)
	Amount Present ( Ci)

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     

	
	
	
	

	2. Disposal of Liquid Waste Disposed In Drain (Aqueous Only)

	Isotope
	Compound
	Dilution (Ci/ml)
	Amount Disposed (Ci)

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     

	
	
	
	

	3. Disposal of Liquid Waste (including scintillation vials and non-aqueous)

	Isotope
	Compound
	Solvent
	Activity (Ci)
	Specific Activity (Ci/L)

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     

	     
	     

 FORMTEXT 
     
	     
	     
	     

	     
	     
	     
	     
	     

	
	
	
	
	

	4. Disposal of Solid Waste 

	Isotope
	Compound
	Solvent
	Activity (Ci)
	Specific Activity (Ci/L)
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Sealed Source Inventory
RSO-6
(Semi-annual)

	     
	     

	Authorized User
     
	E-mail
     

	Department
     
	Telephone Number
     

	Building/Room #
	Date of Inventory


List each sealed source in your possession:
	Manufacturer
	Model
	Serial #
	Isotope
	Activity (mCi)
	Location

(Bldg/room)
	Date 

Received

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     


	
	

	
Signature of Authorized User
     
	
Date



Typed Name of Authorized User
	
	

	
Signature of Radiation Safety Officer
     
	
Date



Typed Name of Authorized User
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Area Wipe Test Survey Report
RSO-7
	     
	     
	     

	Authorized User
	College/Department
	Building/Room


Room Diagram
 

Wipe Results (counter printout may be attached)
	Isotope 
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	     
	     
	     
	     
	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     
	     
	     
	     
	     



	     
	     

	Radiation Level Reading (mR/hr)
	Calibration Date

	     
	     
	     

	Manufacturer
	Model
	Serial Number

	
	
	



Surveyor Signature
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Date      

Survey Log
RSO-7a
Room Diagram

(This section is to be printed and filled out by hand.)





(This section may be completed as a Word Form.)
	Time

In
	Name

(please print)
	Room

Condition

Upon

Entering
	Location of

Use of

Radioactive

Material
	Survey Instrument Information

Manufacturer/ Model/ Serial #/ Calibration Date
	Radiation

Level

Reading

at Exit
	Time

Out

	     
	     
	     
	     
	      /       /      
	     
	     
	     

	     
	     
	     
	     
	      /       /      
	     
	     
	     

	     
	     
	     
	     
	      /       /      
	     
	     
	     

	     
	     
	     
	     
	      /       /      
	     
	     
	     

	     
	     
	     
	     
	      /       /      
	     
	     
	     

	     
	     
	     
	     
	      /       /      
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Exposure History Request
RSO-8
To: 
Radiation Safety Officer
Institution:
     
Street Address:
     
City/Sate/Zip:
     
I am currently working at Florida Gulf Coast University and will be handling radioisotopes.  I request that you send a copy of my Occupational Radiation Exposure History to the Radiation Safety Officer at FGCU so that she may have my complete radiation history, as required by the State of Florida and the U.S. Nuclear Regulatory Commission regulations.  I have listed my name, social security number, department and dates of employment at your location to expedite the location of my radiation history.
Thank you for your prompt attention to this matter.
	     

	Typed Name
	Signature

	     
	     

	Social Security Number
	Dates of Employment

	     

	Department


Please return the Occupational Radiation Exposure History and this form to:
Radiation Safety Officer
Florida Gulf Coast University
10501 FGCU Blvd., South
Fort Myers, Florida 33965
239-590-1037
The following two forms are available from the Florida Department of Health’s website:
Occupational Exposure Record for a Monitoring Period  
Cumulative Occupational Exposure History 
Date      
Building / Room      
Authorized User:     
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Request for Radioactive Waste Pick-Up
RSO-9
	Isotope
	Solution/Composition
	Activity
	
	Volume/Weight
	Container Type

	     
	     
	     
(µCi/mCi)
	
	     
	     

	     
	     
	     
(µCi/mCi)
	
	     
	     

	     
	     
	     
(µCi/mCi)
	
	     
	     

	     
	     
	     
(µCi/mCi)
	
	     
	     

	     
	     
	     
(µCi/mCi)
	
	     
	     

	     
	     
	     
(µCi/mCi)
	
	     
	     


Special Handling Precautions:
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Radioactive Waste Storage and Disposal Log
RSO-10
	
	Date to

Storage
	Isotope
	Lot #
	Radiation Survey Instrument

Model and Serial Number
	Background

Dose Rate
	Surface

Dose Rate
	Discard

After
	Name

	1. 
	     
	     
	     
	     
	     
	     
	     
	     

	2. 
	     
	     
	     
	     
	     
	     
	     
	     

	3. 
	     
	     
	     
	     
	     
	     
	     
	     

	4. 
	     
	     
	
	
	     
	     
	     
	     

	5. 
	     
	     
	     
	     
	     
	     
	     
	     

	6. 
	     
	     
	     
	     
	     
	     
	     
	     

	7. 
	     
	     
	     
	     
	     
	     
	     
	     

	8. 
	     
	     
	     
	     
	     
	     
	     
	     

	9. 
	     
	     
	     
	     
	     
	     
	     
	     

	10. 
	     
	     
	     
	     
	     
	     
	     
	     


	Disposal Method:

     

	     
	
	     

	RSO Name
	Signature
	Date


Appendix D:  Bioassay

Conditions under which Bioassay is Necessary

Routine bioassay is necessary when quantities processed by an individual at any one time or the total amount processed per month exceed those for the forms of tritium shown in Table 1.
	Types of Operation
	Tritiated Compounds Including Nucleotide Precursors
	Tritium Gas in Sealed Process Vessels

	Processes in open room or bench with possible escape of tritium from process vessels
	100 mCi
	100,000 mCi

	Processes with possible escape of tritium carried out within a fume hood of adequate design, face velocity, and performance reliability
	1,000 mCi
	1,000,000 mCi

	Processes carried out within glove boxes that are ordinarily closed but with possible release of tritium from process vessels and occasional exposure to contaminated box and leakage
	10,000 mCi
	10,000,000 mCi


Table 1.  Activity Levels Or Concentrations Above Which Bioassay Shall Be Required
Quantities present (<10 kG) may be considered either the amount processed by an individual at any one time (when accidental intake is more likely), or the amount of activity entered into process (throughout) during any one month (when routine handling of repeated batches is the more likely source of exposure). Concentrations in the right-hand column may be used when activity in process is always diluted in more than 10 kg of other reagents, as in nuclear reactor coolant systems. 
Participation 
All workers involved in the processing of tritium under conditions specified in Section 1.0, or in the environs of the process, should participate in the bioassay program. 
Types of Bioassay

Baseline (pre-employment or pre-operational) 

A baseline bioassay should be conducted not more than one month prior to beginning work with tritium in amounts that would require participation in the bioassay program. 

Routine Urinalysis 

Regular bioassays should be conducted to monitor routine operations at frequencies specified in Section 4.

Post-Operational and/or Termination 

A bioassay should be performed within one month of the last possible exposure to tritium, when operations are being discontinued, or when the worker is terminating activities with potential exposure.

Diagnostic 

Follow-up bioassay should be performed as soon as possible when within one week of any sample exceeding levels given as action points in Section 5, in order to confirm the initial results and in the case of a single intake, to allow an estimate of the effective half-life of the tritium in the body. If initial samples or other data indicate a possible exposure high enough to warrant immediate medical attention, complete and immediate follow-up should be conducted as described in item (b) of Section 5.1.1. 

Frequency (Initial Routine)

A bioassay sample of at least 50 ml of urine should be taken within 72 hours following entry of an individual into an area where operations require bioassay according to Section 1 and then every month or more frequently thereafter, as long as the individual is working with tritium. When work with tritium is on an infrequent basis (less frequently than every month), bioassay should be performed within 10 days of the end of the work period during which tritium was handled.
Action Points and Corresponding Actions

If urinary excretion rates exceed 5 μCi/L, but are less than 50 μCi/L, the following course of action should be taken:

1. A survey of the operations involved, including air and surface contamination monitoring, should be carried out to determine the causes of the exposure and evaluate the potential for further larger exposures or for the possible involvement of other employees.

2. Any reasonable corrective actions that the survey indicates may lower the potential for further exposures should be implemented. 

3. A repeat urine sample should be taken within one week of the previous sample and should be evaluated within a week after collection. Internal dose commitments should be estimated using at least these two urine sample evaluations and other survey data, including the probable times of the intake of tritium. 

4. Any evidence indicating that further work in the area might result in an employee receiving a dose commitment in excess of the limits established in 64E5.344 and 64E-5.345 of F. A.C. 64E-5or as required by conditions of the license. 

If urinary excretion rates exceed 50 μCi/l, the following course of actions should be taken: 

1. Carry out all steps in 5.1.1 of this regulatory position. 

2. If the projected dose commitment exceeds levels for whole body as provided in 64E-5.304 of F. A.C., provide appropriate notification to HR. 

3. Refer the case to appropriate medical/health physics consultation for recommendations regarding immediate therapeutic procedures that may be carried out to accelerate removal of tritium from the body and reduce the dose to as low as is reasonably achievable. 

4. Carry out repeated sampling (urine collections of at least 100 ml each) at approximately one week intervals at least until samples show an excretion rate less than 5 μCi/l. If there is a possibility of long-term organic compartments of tritium that require evaluation, continue sampling as long as necessary to ensure commitments. 

Appendix E:  General Safety Procedures for the Safe Use of Radioactive Material

1. Eating, drinking, smoking and applying cosmetics are prohibited in areas where radioactive materials are in use. 
2. Pipetting by mouth is prohibited. 
3. Persons with open wounds are not permitted to work in areas where radioactive materials are in use. 
4. When working with radioactive materials, plastic gloves, lab coats, and safety glasses are to be worn. 
5. Floors are not to be carpeted and benches in radioactive work areas are to be covered with absorbent paper with plastic backing. 
6. All work with radioactive materials is to be carried out under the supervision of the Authorized User. NO student is permitted to work with radioactive materials at night, on weekends, or at any other time when the Authorized User in charge of the lab is absent. Only the following Authorized Users are authorized to work unsupervised with radioactive materials. 

	Name
	Office Phone

	Marilyn Cruz-Alvarez

	590-7237

	Tak Ueda

	590-7236

	David Brown

	590-7483

	Anne Hartley

	590-7654


7. Radioactive materials are to be stored and used only in approved areas. Removal of radioactive materials into other areas is prohibited. 
8. Only necessary materials are to be taken into areas where radioactive materials are used. 
9. All radioactive contamination, accidents and injuries are to be reported immediately to the Authorized User in charge of the lab and to the Radiation Safety Officer. Follow the posted emergency procedures.
10. Radioactive materials must be stored in closed, non-breakable containers that are clearly labeled as containing radioactive materials. For hard beta emitters and gamma emitters, in quantities greater than 1 mCi, appropriate shielding must be used. Appropriate shielding must also be used if unshielded exposures exceed 2 mR/hr. All rooms, hoods, freezers, etc., where radioactive materials are used or stored must be identified with the yellow radioactive materials caution sign.
11. Hood exhaust fans are to be running when hoods are in use. All volatile radioactive materials and all loose or liquid radioactive materials exceeding 1 mCi must be used in a hood having adequate face velocity and performance reliability.
12. When handling more than 1 mCi of a high energy beta emitter or gamma emitter, appropriate shielding must be used. Use remote handling devices if possible.
13. Any experiment using more than 1 mCi of radioactive material must be approved in advance by the Radiation Safety Officer.
14. When working with a high energy beta emitter or gamma emitter, a survey meter must be in the lab and the work areas and personnel surveyed each day.
15. Wipe tests must be performed weekly and records of these surveys maintained.
16. Adults likely to receive exposure from external sources equivalent to a dose of 0.5 rem per year must wear personal monitoring devices. Minors and declared pregnant women likely to receive a dose equivalent of 0.05 rem per year from external sources must use personal monitoring devices.
17. Reusable glassware should be immediately decontaminated by soaking in a clearly marked bucket of Count-Off for three days. Disposable items or heavily contaminated items should be placed in radioactive waste storage containers. Such waste should be shielded.
18. Articles contaminated with short half-life isotopes can be stored until background levels are reached and then disposed of as trash.
19. No radioactive waste is to be disposed of down the drain or put into the regular trash unless the Authorized User in charge of the lab has determined that such disposal complies with state regulations. Only water-soluble materials may be disposed of by dilution.
20. Radioactive materials are not to be transported between rooms or buildings unless absolutely necessary. When such transport does occur, the radioactive material must be completely enclosed in a marked, securely closed, non-breakable container.
21. Always wash hands after working with radioactive materials and before leaving the lab.
22. Keep work areas clean and neat. Use good housekeeping techniques.
23. Plan work with safety in mind. Consider possible problems and leakages before starting work.
24. Notify the RSO of planned renovation or repairs in the plumbing or the air-exhaust systems of a laboratory where radioactive materials are used.  

Anyone other than the Authorized Users listed above who wishes to be authorized to use radioactive materials must apply to the Radiation Sub-committee (x1037). 
Appendix F:  Emergency Procedures for Accidents Involving Radioactive Material

In the event of an accident with radioactive materials, the Authorized User in charge of the lab should be notified immediately. At the same time, precautions should be taken to minimize contamination. 

Do not leave the lab if you have been contaminated. Call out the door or phone for assistance you may require in containing the spill, decontaminating the area, or decontaminating yourself. In the case of serious injury, call immediately for medical aid. (University Police – x1900 or 911) Indicate the involvement of radioactive materials. 

All accidents should also be reported immediately to the Radiation Safety Officer. 

The following procedures should be followed in the event of an accident: 

Spills - The sample should be soaked up with absorbent tissues. Wash the area thoroughly with soap and water or with a decontaminating solution such as Count-Off. Check the area with a survey meter or by performing a wipe test, whichever is appropriate. Repeat the washing until decontamination is complete. Be sure to dispose of the tissues as radioactive waste. If the affected area cannot be completely decontaminated by this means, circle the area with pencil and consult with the radiation safety officer.
Body Contamination - Wash the affected area for 2-3 minutes with mild soap. Do not use detergents, brushes, etc., which might crack or scratch the skin. Repeat washing several times and check the area with a survey meter or by performing a wipe test, whichever is appropriate. If contamination is still present, wash the affected area with a dilute solution of Count-off or with a solution containing EDTA. If contamination still persists, consult the radiation safety officer.
Cuts and Scrapes - If cut with radioactive glassware, wash the wound immediately with a strong stream of water. Check the area for contamination.
Ingestion of Radioactive Materials - If radioactive materials are accidentally ingested, treatment should be the same as for toxic chemicals and vomiting should be induced as soon as possible.
If there is any question of a health hazard caused by exposure to or ingestion of radioactive materials, seek medical help immediately.
	Appendix G:  Notice to Employees

	FLORIDA DEPARTMENT OF HEALTH


NOTICE TO EMPLOYEES
STANDARDS FOR PROTECTION AGAINST RADIATION;
NOTICES, INSTRUCTIONS AND REPORTS TO WORKERS; INSPECTION
POSTING REQUIREMENT
THIS NOTICE MUST BE POSTED IN PLACES THAT PERMIT EMPLOYEES IN A RESTRICTED AREA
TO SEE A COPY ON THE WAY TO OR FROM THEIR PLACE OF EMPLOYMENT.

	The Department of Health has established standards for protection against radiation hazards
in Chapter 64E-5, Florida Administrative Code.

	YOUR EMPLOYER IS REQUIRED TO:

Post or provide you a copy of the Department of Health rules and operating procedures that apply to your work and explain them to you.
Apply the rules to work involving radiation sources.
Post or provide you any Notice of Violation involving radiological working conditions, proposed civil penalties, and orders.
YOU ARE REQUIRED TO:

Become familiar with the rules and the operating procedures that apply to your work.

Observe the requirements to protect yourself and your co-workers.

WHAT IS IN THESE RULES:

Limits on exposure to radiation and radioactive material in restricted and unrestricted areas

Actions to take after accidental exposure

Personnel monitoring, surveys, and equipment

Caution signs, labels, and safety interlocks

Exposure records and reports

Options for workers about Department of Health inspections

Related matters

REPORTS ON RADIATION EXPOSURE

Your employer must give you a written report if you receive an exposure above the limits in the rules or in the license.  The maximum limits for exposure to employees are in Part III of the rules.  However, your employer should keep your radiation exposure as low as reasonably achievable.
	If you work where personnel monitoring is required:

Your employer must give you a written annual report of your radiation exposures.

Your employer must give you a written report of your radiation exposures when you terminate employment.

INSPECTIONS

Representatives of the Department of Health inspect all licensed and registered activities.  Any worker or worker representative who believes that there is a violation of Chapter 404, Florida Statutes; Chapter 64E-5, Florida Administrative Code; or the terms of the employer’s license or registration can request an inspection by contacting the Bureau of Radiation Control, Bin C21, 4052 Bald Cypress Way, Tallahassee, FL  32399-1741 (850) 245-4266.  The request must state specific reasons for the inspection.  During inspections, Department of Health inspectors can confer privately with workers and any worker can bring to the attention of the inspectors any past or present condition that they believe contributed to or caused any violation.

	
	Copies of Chapter 64E-5, F.A.C., the license or registration, operating procedures, any notice of violation about working conditions, penalty orders issued, and responses can be examined in the Office of Research and Sponsored Programs, Ben Hill Griffin Hall, Suite 135.  




Notice to Employees – 3/01
Appendix H:  Regulatory Guide (ALARA)

U.S. NUCLEAR REGULATORY COMMISSION REGULATORY GUIDE
OFFICE OF STANDARDS AND DEVELOPMENT

REGULATORY GUIDE 8.10
OPERATING PHILOSOPHY FOR MAINTAINING OCCUPATIONAL RADIATION EXPOSURES AS LOW AS IS REASONABLY ACHIEVABLE
REGULATORY GUIDE 8.25
AIR SAMPLING IN THE WORKPLACE
Appendix I:  Intake Limits and Concentration Levels

Annual Limits on Intake (ALI) and Derived Air Concentrations (DAC) for Occupational Exposure, and Concentration levels for Sewer Release for Non Gaseous Compounds of Selected Radionuclides

	Nuclide
	Oral 

Ingestion
	Inhalation
	Sewer Release

	
	ALI
µCi
	ALI
µCi
	DAC
µCi/ml
	Average Monthly
Concentration
µCi/ml

	3H
	8 X 104
	8 X 104
	2 X 10-5
	1 X 10-2

	14C
	2 X 103
	2 X 103
	1 x 10-6
	3 X 10-4

	32P
	6 X 102
	9 X 102
	4 X 10-7
	9 X 10-5

	35S
	1 X 104
	2 X 104
	7 X 10-6
	1 X 10-3

	45Ca
	2 X 103
	8 X 102
	4 X 10-7
	2 X 10-4

	65Zn
	4 X 102
	3 X 102
	1 X 10-7
	5 X 10-5

	125I
	40
1 x 102(thyroid)
	60
2 x 102(thyroid)
	3 X 10-8
	2 X 10-5

	131I
	30
90 (thyroid)
	50
2 X 102(thyroid)
	2 x 10-8
	1 X 10-5


The above values are limits which would result in exposure to an annual committed effective dose equivalent of 5 rem to an adult individual or an annual committed dose equivalent of 50 rems to an individual organ or tissue. 
Appendix J:  Radioactivity Levels Requiring Labeling

	Radionuclide
	Minimum Level (µci)

	3H
	1,000

	14C
	1,000

	32P
	10

	35S
	100

	45Ca
	100

	65Zn
	10

	125I
	1

	131I
	1


The label shall provide the following information: 
· the radioisotope present 
· the radioactivity level
· the date for which the radioactivity is estimated
· type of compound and solvent. 
Appendix K:  Decontamination Procedures

Where radioactive materials are used, minor spills or other contamination may occur despite the best efforts to prevent them.  The user’s prompt attention to the decontamination of these minor spills will minimize he hazard and result in the maintenance of a “clean” laboratory.  If minor spills resist normal efforts of decontamination, contact the RSO for assistance.  
Damp wiping and mopping with water and detergent are best. If the chemical characteristics of the contaminant are not known, detergents of neutral pH are preferable to soaps, which in some instances may cause fixation of certain nuclides rather than removal.  Complexing agents, e.g. citric acid or chelating agents (EDTA, DTPA) in combination with detergent or soap increase the cleaning efficiency; the action of chelating agents is accelerated by warming. Occasionally, a weak hydrochloric or nitric acid wash may be of value.   
FGCU is required to report to the Florida Department of Health, Bureau of Radiation Control, any incident of contamination or radiation exposure that exceeds certain minimum levels as described in this manual.  The RSO will determine if the specific circumstance of contamination or exposure exceeds the established limits.  
The procedure for decontamination is given below. 
Pre-operational Procedure 

1. Plan the decontamination operation and obtain supplies. 
2. Provide adequate protection for all decontamination personnel and allow for replacements. 
3. Provide safe storage of all radioactive wastes and decontamination supplies.
Operational Procedure 

1. Always work toward the center of contamination. 
2. Take care not to spread or track contamination to cleaner (lower activity) areas. 
3. Monitor frequently and thoroughly. 
4. Cover clean areas with plastic sheets, plastic lined paper, or its equivalent.
Post-operational Procedure 

Segregate all used cleaning solutions and decontaminated equipment until they can be monitored.
APPENDIX L.  PROCEDURE FOR CALCULATING TOTAL EFFECTIVE DOSE EQUIVALENT (TEDE)
Table I.  Occupational Worker Dosimetry Data
	DDE (mrem)

	Monitoring period start date: _______ End date___________

Highest cumulative external dose for the 12 month period indicated.


Table II.  Calculation of Committed Effective Dose Equivalent (CEDE)

Description of Radioactive Materials Use-Types and Quantities
	5 mrem

	P-32, P-33, S-35, H-3, less than 400 mCi in any 12 month period

	1 mrem

	C-14, less than 400 mCi in any 12 month period

	6 mrem

	Total


Table III.  Calculation of TEDE from Unsealed Sources
	DDE (mrem)

	From Table I above

	CEDE (mrem)

	From Table II above 

	TEDE (mrem)

	Sum of DDE and CEDE 


�





Room #:  _____





Key to the Room Diagram:





Please refer to room quadrants (gray numerals)





Indicate the specific location of the radioactive material use and survey (e.g., center front workbench, floor adjacent to front left workbench leg, etc.)
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