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          Review Date:
Location of work: building 801, Room 2-62, 2-61, 2-59
· The studies will use radioactivity. 
· Radioisotopes used: Ti-44/Sc-44, Ge-68/Ga-68 and Sn-113/ In-113m
· No alpha emitters will be used. 

Purpose of experiments:
The following radioisotope generators will be evaluated: Ti-44/Sc-44, Ge-68/Ga-68 and Sn-113/ In-113m. The purpose of the experiments will be load a parent/daughter radioisotope pair onto a resin, then selectively elute one of the isotopes and evaluate daughter yield, daughter purity, and parent breakthrough. The % yield of the daughter isotope will be determined by determining the initial daughter activity at equilibrium, then selectively separating the daughter from the parent isotope and quantifying the daughter activity. The % breakthrough of the parent radioisotope will be determined in a similar way. In some cases where the parent isotope does not have gamma emissions the quantification of the parent isotope will occur by the presence of the daughter. After elution and quantification of the daughter the sample will be recounted after ten half-lives of the daughter to allow quantification of the parent isotope. A sample of the eluate of the generator may be analyzed to examine degradation of the resin material. Each generator will have specific conditions for elution and will be summarized in separate appendixes.         
Hazards and controls associated with the work:
    Chemical Hazards:
· Existing hazards:
· Corrosive, oxidizers (strong acids and base).
· Chemical burns, ingestion, inhalation, absorption through skin.

· Default controls:
· General PPE to include cotton lab coat, safety goggles, and impermeable gloves when handling chemicals.
· All the operations with a 250 ml of volumetric hazardous chemical quantities in hood.
· Register commercial chemicals in CMS
· Work alone after hours only if permitted by supervisor
· Food, beverage, smoking and cosmetics are prohibited.
· Unobstructed access to emergency Eyewash and shower.
· All the used elements are non-radioactive and of improved chemical grads. 
· Spills: Small spills can be absorbed in paper towels moisten with water. Larger spills can be absorbed in clay absorbent material.
Hazard:  Dispersible Radioactive material
· Default Controls:
· Engineering Controls:
· • Work conducted in designated RMA- DIU. Material may require additional controls (e.g. HEPA filtered glove box, HEPA filtered fume hood).
· • Physical areas boundary.
· • Shielding if required.
· • Secondary containment for storage/transport for radioactive liquids
· Administrative Controls:
· • Radiological Work Permit
·    Specific procedures for handling and internal transport
· • Rad Area Postings, and Rad Material labeling
· • All radioactive materials brought on-site or taken off-site must go through I&SM. Training:
· • Rad Worker I (HP-RWT-002)
· • PPE:• Latex , nitrile or other specified glove type, red-trimmed or rad work only designated Lab Coat
· Dosimeter/Monitoring:
· • TLD, Bioassay as specified by RCD
· • RCT survey of all items and samples upon removal from RMA-DIU area
· 	      • RCT monitoring/job coverage as specified by RCD

Hazard:  Radioactive Waste Generation
· Default Controls:
· Engineering Controls:
· • Segregate, quantify and package waste in appropriate containers.
· • Radiological samples may be disposed of into the D-waste stream.
· • Have containers surveyed by a Radiological Controls Technician (RCT).
· • Provide secondary containment for liquid waste that holds greater than 10% of total volume or 100% of the volume of the largest container.
· Administrative Controls:
· • Identify and record inventory on Radioactive Waste Inventory and Control Forms.
· • Label containers with radioactive waste label.
· • Tally the quantity of waste and characterize it.
· • Submit the Rad Waste Control Form (RWCF) or the Accountable Nuclear Material Waste Control Form (ANMWCF) and supporting characterization documentation to the Radioactive Waste Accumulation Manager.
· • Ensure waste is moved to Radioactive Waste Accumulation Area.
· • Comply with the SBMS Subject Area "Radioactive Waste Management"

Hazard:  Decay in Storage Radioactive Waste (half life < 90days)
· Default Controls:
· Only applies to isotopes with half-lives of <90 days, all others are Rad Waste
· Engineering Controls
· • See radioactive waste section above
· Administrative Controls
· • Segregate waste and mark containers with short-lived isotope(s)
· • Have containers surveyed by a Facility Support Rep (FSR) before moving from controlled areas.
· • Complete DIS Record for each disposal and include ultimate disposal (e.g. Haz, Mixed, RMW, Industrial).
· • Retain records of DIS waste.
· Note: Hazardous DIS Wastes must be accumulated at or near the “point of generation” and in accordance with RADCON requirements.

Hazard:  Storage, Use of any chemicals or radioactive materials capable of resulting in a reportable 		      release to the environment
· Default Controls:
· Engineering Controls:
· • Use of secondary containment.
· • Protect sinks, floor drains or other pathways to the environment.
· • Segregate, quantify and package waste in appropriate containers.

· Administrative Controls:
· • Small low hazard spills on non-radioactive material may be cleaned up by the individual knowledgeable of the hazards and comfortable doing so.
· • Spills of radioactivity will require notification of a staff member and RCT staff for proper spill cleanup. 
· • Use of secondary containment.
Experimental procedures: 
Appendix 1: Generator Ti-44/Sc-44
Appendix 2: Generator Ge-68/Ga-68 
Appendix 3: Generator Sn-113/ In-113m

PI Signature Completion of all action Items: _________________   Date:____
Approval of ESRC to start       _________________   Date:____
Approval of ESSHQ to start    _________________   Date:___
WORK PERMIT SIGN OFF SHEET
Signature implies that the worker understands the scope and limitations of the Work Permit and training is kept current.
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Chemical Processes: Evaluation of Radioisotope Generator: Sn/In-113m
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