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1.0
OBJECTIVE

This SOP outlines the procedures that must be followed when disposing of radioactive material.
2.0 
SCOPE

This SOP is applicable to all researchers and students working with radioactivity within the Radioactive Lab located at Basement level 1, #01-09 of CeLS building, NUS.
3.0 
RESPONSIBILITIES

3.1 
Principal Investigator (PI)
The PI is responsible for ensuring that this SOP (and other applicable guidelines, SOPs and regulations) are adopted in his/her research laboratory; ensuring that his/her staff know where to obtain a copy of this SOP.
3.2
Laboratory personnel  
All laboratory personnel (staff and students) working with radioactive materials must be aware of potential hazards; must be knowledgeable of this SOP and its contents (and other applicable guidelines, SOPs and regulations); must obtain necessary training to work safely with radiation.  
4.0 
DEFINITIONS

Radioactive waste: Waste containing isotopes that may be potentially detrimental to human health and/or the environment and which require special treatment and disposal

Radioactive Waste can be classified into 3 categories:

· Dry Solid Radioactive Waste

· Solvent Radioactive Waste

· Aqueous Radioactive Waste

5.0
RISK MANAGEMENT
5.1
Training Requirements:

· See Radiation Safety SOP, IP-SOP-019
5.2
Personal Protective Equipment (PPE)
· Double gloves, laboratory coats and eye protection are to be worn.

· Other PPE should be used as appropriate, refer to OSHE website for more details. https://wws.nus.edu.sg/osh/nus_manuals/guidelines/U_GL_01_PPE.pdf
5.3
Incident Reporting 

All accidents and incidences should be reported within 24 hours to your PI, the CELS safety Health Officer, and to OSHE if deemed necessary.  More details can be obtained from https://wws.nus.edu.sg/airs/report.aspx
6.0
PROCEDURE

6.1
Radioactive Waste Management
Only radioactive waste that have been left to decay to negligible proportions as required by Radiation Protection & Nuclear Science Department (RPNSD) in its licenses to various department are allowed to be disposed of by landfill or controlled discharge into sewer. All other radioactive waste must be kept in designated secured waste storage areas or returned to original suppliers. Only Radiation Workers who have been licensed to be engaged in radiation work are allowed to handle radioactive waste resulting from radioactive materials they have used. They are to ensure proper control, safe packaging and identification of the waste before the waste are packed into containers for safe handling by non-radiation workers.

6.1.1
Dry solid Radioactive waste

a. All dry wastes must be deposited into red plastic waste disposal bags with NUS logo and radioactivity hazard symbol. Each disposal bag should contain waste only contaminated with a single radionuclide and should not have radioactivity quantities exceeding one Licensing Exemption Limit (LEL) given in the First Schedule to the Radiation Protection Regulations, 1974.

The LEL for commonly used radionuclides are:

	Radionuclides
	LEL (uCi)

	Carbon 14
	100

	Hydrogen 3
	1000

	Iodine 125
	10

	Phosphorus 32
	10

	Sulphur 35
	10


a. Waste contaminated with more than one radionuclide must satisfy the following condition before it can be accepted for disposal

A1/M1 + A2/M2 + A3/M3…… < (LEL of the most active nuclide)

Where A1, A2,A3 etc. are the quantities of the radionuclides involved and M1,M2,M3 etc. are the LEL for each of the radionuclides.

b. Each bag when full shall be closed and securely sealed with masking tape. The activity, content and isotope shall be entered on the waste disposal form and on the radioactive waste container label which is to be adhered on to the waste disposal bag. The exposure rate on the surface of each bag must be greater than 0.1mRem/hr (1 uSv/hr)

c. Glassware and sharps such as vials and syringes are to be packed separately in bins or multiple layers of bags suitably padded before they are placed in cartons. Animal carcasses for disposal should be refrigerated and/ or chemically preserved. They are subject to the same disposal criteria as dry solid waste and to be packed in separate containers. All container surfaces are to be free from radioactive contamination.

d. All bags must be packed and deposited at secured area in the Department. They are to be checked by the NUS safety officers before they are certified safe for disposal. No compaction of radioactive waste is permitted.

6.1.2
Solvent Radioactive Waste

a. Contaminated solvents should be solidified by absorption into vermiculite (an absorbent material) at point of use and disposed of as dry solid radioactive waste.

6.1.3
Aqueous Radioactive

a. Rinse water from 3rd and subsequent rinse of apparatus should be discharged into the sewer directly at point of use.

b. First and 2nd rinse and other aqueous waste should be collected in containers and disposed of centrally to the sewer, making use of storage and dilution to render it safe. Aqueous wastes area to be transferred first to one gallon reagent bottles or other approved containers. Full bottles are to be capped with molded resin screw caps and the caps sealed.

c. No aqueous and solvent type radioactive wastes are to be mixed in the same container. Whenever possible each container should contain waste only contaminated with a single radionuclide. 

d. The activity, isotopes, types of liquid and quantity shall be entered on the waste disposal form and on the radioactive waste container label. The containers should be delivered to designated secured waste area within the Dept. for storage and checking prior to dilution and controlled discharge by the Safety Office and relevant authorities before the waste is discharged into the sewer.

e. All aqueous waste must be neutralized to a pH of approx. 7.0. The level of radioactivity allowed in the sewer should be controlled to 1/10 the Maximum Allowable Concentration (MAC) as shown in 3rd Schedule to Radiation Protection Regulations, 1074. The period of storage and the amount of water used for dilution should be sufficient to ensure that: (Radioactivity after decay / Total amount of water used) < 0.1 MAC for the combination of radionuclides.

7.0
REFERENCES 

· General Lab Safety SOP (IP-SOP-001)

· CeLS Radiation safety SOP  (LSI/SOP/006)

· Radiation Safety (IP-SOP-019)

· Radioactive Spills procedure (IP-SOP-022)

· 
· Radiation Protection & Nuclear Science Department (RPNSD) http://app2.nea.gov.sg/anti-pollution-radiation-protection/radiation-protection/overview-of-radiation-protection
· NUS-OSHE http://www.nus.edu.sg/osh/sop.htm#radiation
· Radiation safety manual NUS/OSHE/M/04 http://www.nus.edu.sg/osh/manuals/checklist.htm
· Michigan State University. Waste Disposal Guide  http://www.ehs.msu.edu/waste/programs_guidelines/WasteGuide/wastedisposalguide.pdf
· National University of Singapore. OSHE Radiation Disposal Procedures https://share.nus.edu.sg/corporate/procedures/safety_and_health/Radiation-Safety-Manuals/ionizing-radiation-safety-manual.pdf. (Please refer to Chapter 20 for the disposal of radioactive waste)
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