California State University, Los Angeles              Radiation Safety Office

STANDARD OPERATING PROCEDURES FOR HANDLING, STORAGE AND RELEASE OF RADIOACTIVE WASTE HELD FOR DECAY IN STORAGE
The university is permitted by license conditions to release, as ordinary trash, radioactive waste that has been held for “decay in storage”. This action is permitted only for those radioisotopes with a half- life of less than ninety days. Generally, most of such waste can be released after being held for 10 half-lives. Thus for P32, with a half life of 14.3 days, the waste may be released after 143 days. For S35 with a half-life of 87.4 days, release may occur after 874 days, or two and one half years.

As a general rule of thumb, the waste may not be entirely decayed. After ten half-lives only approximately 1% of the original activity remains. Reviews of waste produced on this campus tend to indicate that, typically, the activity stated at the time the waste is picked up from the laboratory is overstated. While for liquids, such as S35, the waste numbers are more accurate, for P32 and P33 (both dry and liquid) the stated activity is typically much higher than what is actually present. This is mainly due to the fact that with relatively short half-lives of P32 and P33 the waste has already (in some cases) been decaying in the lab before the request was made to have the waste removed. The Radiation Safety Office does not adjust for this fact, thus when the waste is decayed for ten half-lives based upon the activity stated at time of pick-up, the office is being “conservative” and in most cases, the ten half-life holding period provides a comfortable margin of assurance that the waste has been decayed.
In some cases the waste container may require shielding. In keeping with the principle of “ALARA” for reducing exposures, the Radiation Safety Office will store the waste in a manner that observes the safety factors conveyed by “time, distance, and shielding”. Thus, certain P32 containers and I125 containers, even if incapable of delivering an exposure remotely approaching significance, may still be shielded or placed in a storage position such that work area monitoring with portable equipment indicates exposures at or near background. The Radiation Safety Office may choose to use either distance or shielding to achieve these low exposure levels. If shielding is used, shielding shall be appropriate for the radioisotope, i.e., Plexiglas, acrylic, etc for P32 and lead of appropriate thickness for I125 or other similar gamma emitters. The Radiation Safety Office shall also monitor for bremstrahlung radiation from shielded higher activity P32 containers to ensure exposures to this radiation are minimized.  Typical Radioisotopes held for decay include, but are not limited to: P32, P33, S35, I125, and Cr51.
The following charts indicate the procedures to be followed for each type of radioactive waste that is permitted to be released after appropriate periods of “decay”.

	Procedures

For Dry-Solid Radioactive Waste 

(T1/2<90days)
	Notes

	1. Waste is to be stored in durable containers.

2. Waste container must be prominently labeled with the words “Radioactive Material” and the internationally recognized symbol for radiation.

3. Containers must be sealed closed either by tape or with secured lids.

4. Each container must have markings or labels with the following information:

a. Radioisotope

b. Activity at time of pick-up

c. Date of pick-up

d. “Counts per minute” as determined by use of portable survey instrumentation and read on the exterior of the container

e. Name of waste generator

5. Upon ten half lives, or anytime there after, container may be opened. 

6. Spread contents across surface covered with absorbent material in the event some liquids have been inappropriately placed inside.

7. Monitor each small quantity of waste removed from container with appropriate calibrated survey instrument to verify absence of measurable activity.

8. Carefully remove any inappropriate items from the waste volumes (vials of liquids, shipping vials, sharps, etc)

9. Remove all labels, stickers, or markings that are indicative of the presence of radioactive material

10. Place dry-solid waste that has been subjected to the above procedures and for which the absence of radioactivity has been verified inside of ordinary trash bag and seal closed.

11. Dispose of the sealed bag in the building dumpster. 
12. Clean original waste container and prepare for re-use.

13. Enter information into the “Release Log”


	1. Retain all labels and other indicators of the presence of radioactive material. These items may be placed inside of the dry-solid waste containing tritium or C14 which will be shipped as radioactive waste.

2. Shipping vials or original stock vials should be removed and stored in a separate container. At a later time these will be cleansed and have the labels removed prior to disposal.
3. A sharps container should be available for the immediate containment of any sharps that may be found in the waste volumes.

4. Immediate follow-up with the generator should occur in the event inappropriate material is found inside of the waste container.


	Procedures for Aqueous Liquid Radioactive Waste

(T1/2<90days)
	NOTES

	1. Aqueous Liquid radioactive waste must be stored in non-breakable primary containers with secure closures. No Glass. Do not use containers previously used for storing commercial food products.
2. All volumes of Aqueous Liquids must be stored in secondary containers capable of holding 110% of the volume of the primary container. Secondary containers must be durable and in good condition with secure lids.
3. Each secondary container must have exterior labels reading: “Radioactive Material” and the internationally recognized symbol for radiation.

4. Each outer container must have markings or labels with the following information:

a. Radioisotope

b. Activity at time of pick-up.

c. Date of pick-up.

d. “Counts per minute” as determined by measurements made on the outside of the secondary container with calibrated portable instrumentation. (See Notes)
e. Name of waste generator

5. Upon ten half-lives, or anytime thereafter, container may be opened.

6. Verify decay to background: (See Notes)
a. Take a 1ml sample from the liquid volume of the primary container.

b. Place the 1ml sample into a liquid scintillation counting vial.  

c. Add 7 to 10ml of Liquid Scintillation Counting Fluid

d. Count sample for 1 minute in Liquid Scintillation Counting Unit

e. Verify results at approximately background (see ‘Notes”)

7. Upon verification of decay, check pH of liquid with pH test strips. pH must be between 3 and 12 to be considered “disposable”. (See “Notes”)
8. Visually inspect primary container to check for “phases” in the liquid volume. (See “Notes”)
9. If material has decayed and pH is acceptable and no phases are present, the material may be disposed of into sanitary sewer.

10. Record the release in the “Release Log”

11. Clean the primary container, removing any stains and labels and store for re-use.
	1. Storing large primary containers. At times the primary container may be too large for containment in the secondary container, or to allow for securing a lid on the container. In such events, the lid may be left off, provided that the waste remains in the secondary container or is stored “on the floor” or on shelving with brackets or other security to ensure that the waste will not slip or fall from the shelf.
2. Monitoring the exterior of the containers. Use the appropriate meter and take measurements at or near surface contact.

3. Counting the 1ml sample.

Plan this work! Be sure to have a container for holding used pipette tips. Perform work over absorbent material to catch drips. If using 7 ml counting vials only add 5ml of LSC to prevent overflow. Compare your counted results to the background “Reference Standard”. 

4. If counts appear in Channel 1 the material may be mislabeled and actually be tritium. However, numerous situations could provide a false positive of elevated counts in channel 1, including high alkalinity, static electricity and chemiluminesence. Let sample sit for 1 hour and count again, if counts drop, the material is not radioactive. Address high alkalinity by addition of small amount of citric acid. If sample is colored yellow, orange or red, excess counts may appear in Channel 1. Bleach the color with the addition of H2O2. Do not use hypochlorite solutions as the alkalinity will be increased. Static electricity will generally dissipate after 20 to 30 minutes. If after all corrective measures have been taken, counts remain, the waste was probably mislabeled by the generator.
5. If pH is not acceptable or if phases are present, and decay is verified, remove all labels indicating radioactivity and transfer waste to hazardous waste team.


	Procedures for Liquid Scintillation Cocktail in Vials

(T1/2<90days)
	NOTES

	1. All LSC in vials are to be stored upright, with secure lids in vial trays. No plastic bags, etc.

2. Each tray of vials must be labeled with the words: “Radioactive Material” and bear the internationally recognized symbol for radiation.

3. Trays picked-up at the same time, from the same generator, containing the same radioisotope may be grouped as a “lot” with each “lot” requiring one label with the following information:

a. Radioisotope

b. Activity at time of pick-up (total for the lot)

c. Date of pick-up

d. “Counts per minute” as determined by survey w/ calibrated portable instruments at “near contact”.

e. Total number of vials.

f. Amount of LSC per vial

4. Upon ten half-lives, or anytime thereafter, the vials may be prepared for disposal.

5. Verify decay by counting a representative number of vials in the Liquid Scintillation Counting Unit. (See Notes)

6. If decay is verified, transfer to Hazardous waste as “toluene, xylene, and methanol”. Never drain dispose of LSC.

7. Enter transfer in “Release Log”.

 
	1. LSC Fluid: LSC Fluid contains components that may vary depending upon brand. Several brands of LSC are listed as “eco-friendly”, “Bio-safe”, “Biodegradable”, etc. These environmentally friendly sounding names should not allow the perception that the material may be disposed into the sanitary sewer. In most cases, the term merely means that the product is not flammable. All LSC must be shipped as waste. If radioactive it is shipped as radioactive LSC with an appropriate category designation. If no radioactivity is present it will be shipped as hazardous waste. LSC should never be released into the sanitary sewer system.
2. Sampling the vials: A representative sample of the vials should bear some relationship to the total number of vials present. 10 vials, randomly selected per tray of vials should be sufficient. If dealing with “unknowns” count each vial.

3. Vials exhibiting radioactivity: If any of the sample vials indicate the presence of radioactivity, the entire lot should be counted. Refer to counting instructions in the previous chart for more information regarding troubleshooting counting anomalies.


	Procedures for Organic Liquids or other Liquid “Mixed Wastes” with T1/2< 90 days
	NOTES

	1. Waste is to be stored in durable primary containers.

2. Primary waste container must be labeled with the words “Radioactive Material” and the internationally recognized symbol for radiation.

3. Primary container must note the radioisotope, activity at time of pick up and all hazardous components by % or ml.

4. All primary containers of liquids must have durable, leak-proof secondary containers with secure lids.

5. Secondary containers must have markings and/or labels with the following information:

a. Radioisotope
b. Activity at time of pick-up

c. Date of pick-up

d. Counts per minute” as determined by use of portable instruments at near contact to the exterior surface of secondary container

e. Name of waste generator

f. Identity and amount of each hazardous constituent.

6. Additional labels should be added if required, i.e., Flammable, corrosive, etc.

7. Upon ten half-lives or anytime thereafter, the primary container may be opened for sampling.

8. Follow sample preparation procedures as indicated in previous chart for liquids and count for 1 minute in the Liquid Scintillation Counter.

9. Upon verification of decay, check pH of liquid.
10. Check liquid for presence of “phases”.

11. Complete hazardous waste label and affix to primary container.

12. Remove all markings/labels indicating presence of radioactivity.

13. Transfer primary container to Hazardous Waste for disposal.
	1. Primary containers: Primary containers should be non-breakable and clear to opaque so as to allow visual determination of the presence of phases in liquids. Containers previous used for commercial food products are not to be used.
2. Secondary containers:  Currently secondary containers are 5 gallon HDPE buckets with locking screw top lids. For very small quantities of liquids, smaller containers are acceptable. 

Open leak proof basins or trays may be used provided that they could contain 110% of the volume of waste in the primary container.

3. Labeling: When indicating presence of hazardous materials do not use chemical formulas for identification, write out the name of the hazardous material component.

4. Storage considerations: Mixed waste should be stored with respect to compatibility of constituent hazards. Acids stored in “corrosives” area. Flammables in a “flammables cabinet”.

5. Enter all transfers to Hazardous Waste” in the “Release Log”.



	Procedures for Sharps “Mixed Waste”

with T1/2 < 90days
	NOTES

	1. Handle as dry-solid waste except for final disposal considerations. See Notes

2. Upon verification of decay, remove all labels or indicators of radioactivity and transfer the sharps container to the “Medical Waste”

3. Log all transfers to “Medical Waste on the “Release Log”
	1. Radioactive “sharps”: radioactive sharps meet the regulatory definition of a “mixed waste”.

2. Containers: All radioactive sharps must be stored in approved sharps containers having both the internationally recognized symbols for radiation and biohazards and the words “radioactive Material” and “biohazards” 


	Procedures for items, devices, or equipment contaminated with short half-life radioisotopes.
	NOTES

	1. All such items shall be labeled with the following:

a. The words “radioactive Material” and the internationally recognized symbol for radiation.
b. Name of radioisotope

c. Name of generator

d. Estimate of activity or “cpm” readings at near contact

e. Date of pick-up

2. Decontamination efforts should be attempted so as to ensure the elimination of as much removable contamination as possible.

3. If excessive amounts of radiation are still present and not removable, the item should be sealed allowed to decay to a point that return of the item to the lab is deemed appropriate. (See Notes)


	1. The decision as to whether to return a contaminated item to a lab for use shall be at the discretion of the Radiation Safety Officer. If the item is contaminated with a radioisotope that has a low concern for external exposure hazard and the item has been decontaminated to the point where removable contamination is no longer a concern, the RSO may allow the return and use of the item, provided that the users of the item are notified and the item is appropriately labeled. The location of the contamination shall play a role in the decision process. For instance, contamination on the knobs or switches of a micro-centrifuge may be of more concern to the RSO than residual fixed contamination on the inside of the centrifuge.


APPROVED LOCATIONS FOR STORAGE OF RADIOACTIVE WASTE
	Biological Sciences Building, Room #253

This location is for interim/temporary storage only. Radioactive waste is picked up from various labs in the Biological Sciences Building and stored in this location until such time as the waste can be transported to the Radioactive Waste Storage Facility in Physical Sciences Building Room #3. This room is not a decay facility.  All waste stored in this location must be properly labeled and properly contained. Waste is typically transferred from this location on Fridays, but in no event less frequently than once per month to the location in PS #3.

No processing or treatment of waste shall occur in this location. However, samples may be taken from liquid waste stored in this location and prepared for counting in BS #305 in the Liquid Scintillation Counter. Preparation of samples of powders, particulates, or crystalline solids shall not occur in this location.

No storage of any radioisotope with a half-life exceeding 90 days is permitted in this location at any time on either temporary or interim basis.

	Physical Sciences Building, Room #550

This location is for interim/temporary storage of radioactive waste picked up from researchers in the Physical Sciences Building and for the preparation of samples for analysis of radioactive waste generated campus wide. This is the only location where preparation of samples of powders, particulates, or crystalline material may occur, with such work limited to either the fume hood or containment box as appropriate. Samples preparations for Liquid Scintillation Counting may also occur in this location. Long term storage shall be limited to those small quantity/volume waste items that are “unknowns” and are awaiting analysis to determine radioisotope or activity. Typical items found in this location include liquid calibration sources in ampoules, trays of LSC in vials to be counted or packaged as waste, reference standards used in LS counting, small laboratory items/equipment awaiting decontamination or analysis, and properly contained waste awaiting transfer for storage in PS #3. 
No processing or treatment of waste may occur in this location.

	Physical Sciences Building, Room #3
This location is the primary Radioactive Waste Storage Facility. The Storage Facility is divided into two rooms. The main room from the entrance is used to store all radioactive waste produced from current and on-going research. Packaging for shipment for disposal occurs in this room as well as storage. Liquid waste volumes may be sampled in this room, but no sample preparation of any powders, particulates or crystalline material shall be performed in this location. Waste may be held for decay in this location and shall be segregated from long half-life radioactive waste. Waste with hazardous properties other than radioactivity should be stored with appropriate consideration for the constituent hazards. The main room shall also be used to provide secure storage for equipment or devices ( such as liquid scintillation counting units) containing generally licensed material until such time as the material may be removed and packaged as waste. 

From the main room is an entrance into the back room, or the “vault”. The vault contains the legacy waste that preceded the current administration consisting mainly of items left over from when the university offered a degree in Health Physics.  As this legacy waste is sampled and analyzed for accurate determination of radioisotope, activity and any constituent hazards, the material is properly labeled and moved into storage into the main room for packaging and preparation for disposal.


