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Table of Acceptable Segregation Categories for Low-Level Radioactive Waste

Use a separate container for each category. In some instances, Environment, Health & Safety may require
further segregation as necessary for safe handling.

LONG-LIVED ISOTOPES

( > 90 DAYS HALF-LIFE)

Category A H-3 and/or C-14

Category B Na-22, Cl-36, Ca-45, Co-57, Co-58, Fe-59, Co-60, Ni-63, Sr-90,
Tc-99, Sn-113, and/or Cs-137, etc. (excluding H-3 and C-14)

INTERMEDIATE-LIVED ISOTOPES
( > 14 days - Less than or equal to 90 days half-life)

Category C S-35, P-33, Sc-46, Cr-51, Sr-85, Rb-86, Ru-103, and/or Ce-141,
etc.

Category D [-125, P-33, Sc-46, Cr-51, Sr-85, Rb-86, Ru-103, and/or Ce-141,
etc.

SHORT-LIVED ISOTOPES

( < 14 days half-life)

Category E P-32, C-11, F-18, Na-24, Br-82, Y-90, Nb-95, Tc-99m, In-111, I-
131, and/ or TI-201, etc.
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Preparing Solid Low-Level Radioactive Waste for Collection

Solid low-level radioactive waste (LLRW) must be prepared for collection. Solid LLRW cannot be discarded as
normal trash.

Solid LLRW includes dry contaminated laboratory materials, equipment, and supplies such as:

e Paper and absorbent pads
e Unbroken glass
e Plastic products

Do not use this procedure if this waste stream is:

e Non-LLRW (e.g., paper towels, boxes, etc), then follow the procedure Disposing of Uncontaminated Waste
that Will Not Puncture the Skin.

e Liquid LLRW, then follow the procedure Preparing Liquid Low-Level Radioactive Waste for Collection.

e Liquid scintillation vials (empty or full), then follow the procedure Preparing Liquid Scintillation Vials for
Collection.

e Sharps, then follow the procedure Preparing Sharps Low-Level Radioactive Waste for Collection.

e Stock vials, then follow the procedure Preparing Stock Vials for Collection.

e Animal. Carcasses, blood, tissue, organs, urine, feces, and bedding, then follow the procedure Preparing
Animal Carcasses and Animal Tissues Contaminated with Radioactive Material for Collection.

e Lead pigs and leaded objects, then follow the procedure Preparing Lead- and Barium-Impregnated Pigs and
Objects Impregnated with Lead or Barium for Collection.

e Large contaminated metal objects, then request a special collection

Supplies Available through Hazardous Materials Management

Hazardous Materials Management provides the following supplies. To order these supplies, call (734) 763-4568
or complete the online Waste and Supply Request form.

SUPPLY DESCRIPTION
e Small (7.5 gallons) yellow fiber drums lined with
a bag
e Large (28 gallons) yellow fiber drums lined with a
bag
e NOTE: Environment, Health & Safety (EHS) reuses

the drums, so please refrain from writing or defacing
the outside of them.
Low-Level Radioactive Waste (LLRW) Manifest

Vinyl container labels
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Using the Waste Container

1. Ensure the HMM supplied bag liner is installed properly in the drum prior to use.

2. Segregate solid LLRWs by isotopes(s).

3. Place solid LLRW into the solid waste drum.

4. Do not put any items containing liquids or unused stocks, any pathological waste, or any liquid scintillation
vials in the drum.

Procedure: Preparing Solid LLRW for Collection

1. On the manifest, complete SEC A and the authorized user and location information.
2. Conduct a radioactive contamination survey for the following areas of the solid waste drum:
e Lid
e Sides
e Bottom
3. Isthere evidence of contamination?
e If YES, decontaminate (clean) the outside of the drum and return to step 5.
e If NO, go to the next step.
Make of copy of the manifest and radioactive contamination survey results for your records.
Staple a copy of the radioactive contamination survey results to the manifest.
Complete the container label and place at the Place Container Label Here location.
Place the manifest in a location where it is visible for collection and where it will not become contaminated.
Request a waste collection from HMM using one of the following methods:
e CallHMM at (734) 763-4568
e Complete the online Waste and Supply Request form

© N v A
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Preparing Liquid Low-Level Radioactive Waste for Collection

This procedure discusses how to:

e Keep the volume of liquid low-level radioactive waste (LLRW) generated as low as possible
e Manage liquid LLRW during research
e Prepare liquid LLRW for Hazardous Materials Management (HMM) for collection

Minimizing and Segregating Waste
Minimizing and segregating radioactive liquid waste prior to collection enhances safety and compliance, protects

the environment, and reduces the costs to the University of Michigan (U-M) from the research and clinical use of
radionuclides.

Mixed Waste

Waste containing both low-level radioactive material commingled in any manner (solutions, mixtures, alloys)
with non-radioactive Environmental Protection Agency (EPA)-restricted chemicals or materials. Mixed waste is
expensive and, in some rare cases, impossible to dispose of legally and safely.

NOTE: Contact EHS before generating possible mixed waste to obtain approvals, advice, and handling
instructions.

Generating Mixed Waste

The EPA and the Michigan Department of Environmental Quality restrict the disposal of many chemicals, metals,
and other materials based on properties of reactivity, flammability, corrosivity, or toxicity.

Hazardous Materials Management (HMM) or Radiation Safety Service (RSS) can help you determine if the
chemicals you are using with radioactive materials are restricted and will result in mixed waste.
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Examples of Chemicals Requiring Separate, Segregated Collection Containers

Waste processors must use special and additional handling and disposal methods for restricted chemicals

resulting in substantially higher costs to U-M. Minimizing and segregating these wastes promotes safe,
compliant disposal, and reduces costs. The following table provides examples of chemicals that may require a
separate, segregated, collection container from other liquid LLRW.

NOTE: Consult with HMM and RSS when using chemicals listed below, or those with similar chemical properties.

CHEMICAL EXAMPLES
Organic solvents e Ethanol e Acetone
e Methanol e Ether
e Butanol e Ethyl acetate
e Acetonitrile e Isopropanol
e Toluene e Xylene
Halogenated compounds e methylene chloride e chloroform
Toxic compounds e  Phenol
e Compounds of heavy metals such as:
o Arsenic
o Barium
o Cadmium
o Chromium
o Lead
o Mercury
o Selenium
Strong acids e Hydrochloric acid e Any acid that will lower
e  Phosphoric acid the pH to 2 or less
e Trichloroacetic acid
Strong bases e Sodium hydroxide
e Other hydroxides and amine
compounds

e Any base that will raise the pH to
12.5 or above

Minimization and Segregation
To reduce, or minimize, the amount of liquid LLRW generated:

Do not commingle non-LLRW with LLRW in the same waste container as a means of waste disposal.

Use experimental protocols that isolate restricted chemicals from radioactive materials unless necessary and
approved by EHS.

If approved to use restricted chemicals with radioactive materials, you must minimize the volume of waste
generated. Use only the amount of agents needed to perform the experiment and follow any special
instructions from EHS.

Do not combine mixed waste with non-mixed waste. “After-use mixing” of mixed and non-mixed waste
renders the entire contents into a mixed waste and may make disposal of the contents extremely expensive.
Never combine chemically incompatible waste. There is a risk of violent or toxic reaction. Refer to the
Chemical Hygiene Plan, section 5.3 (for storage information go to pages 46-48; for chemical compatibility
charts go to pages 48-50). You may also contact EHS if you are not sure about chemical compatibility.
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Biological, Toxic, or Carcinogenic LLRW

Ensure biological (blood & urine), toxic or carcinogenic liquid LLRW are made innocuous (i.e. bleach, Lysol
detergent, other methods), non-toxic, or otherwise neutralized prior to HMM collection.

NOTE: Special handling instructions or precautions should be given to HMM personnel when requesting waste
collections containing biological, toxic, or carcinogenic material.

Volatility Controls: Radioiodines, Sulfur-35 Amino Acids, and Other Volatiles

e Unbound radioiodines (e.g. inorganic forms such as Nal of I-125 or I-131 or metabolized radioiodines in
biological waste) are volatile. Acidity or oxidation enhances the volatile nature of these radiocompounds.
NOTE: Do not add acids or strong oxidizers (e.g. bleach) to waste containing unbound radioiodines.

TIP: A weak solution (0.1 M) of sodium thiosulfate (Na25203) dissolved in sodium hydroxide can reduce
volatility of radioiodines in waste.

e S-35 labeled amino acids (methionine and cysteine) have a propensity to radiolyse and release volatile
products. Increased activity in the solution enhances this effect. Millicurie amounts collected in waste
containers can accumulate volatile forms of S-35.

e Aradiocompound has the same chemical properties as its equivalent unlabeled form including volatility.
Contact -RSS for approval and instructions before acquiring and using any volatile radiolabeled compound.

Volatility Controls for Liquid LLRW Containers:

e Add about 500 ml of a 0.1 M sodium thiosulfate solution to 4-liter waste jugs before adding radioiodine
waste to the jug.

e Always make sure waste containers holding volatile radiocompounds are capped when in storage.

e Only uncap waste containers and fill them in an operating EHS-certified exhaust hood (> 100 Ifpm)

Collecting Labware Rinses and Washes

1. When washing reusable contaminated lab equipment, pour wash and rinse water from the first and second
rinse into a liquid waste jug.
2. After the third wash and rinse take a 1 ml sample of the rinse water’s count rate and compare to a 1 ml
background sample of tap water. Is the count rate < 3 times of background?
o If YES, discard the rinse water down the sanitary drain.
e If NO, rinse, sample, and discard the rinse water into a waste jug until the count rate for the rinse water
is < 3.

What NOT to Place in Waste Jugs

The addition of dissimilar material into a waste container complicates the efficient handling of the waste, may
increase handling costs and may compromise the safety of all waste handlers. You must keep foreign matter
and undissolved solids out of waste containers.

e Do not add:

Pipette tips

Needles

Filter paper

Precipitates or other undissolved solids

Biological material

e Collect liquid waste in liquid waste containers and collect solid waste material in its appropriate container

O O O O O

NOTE: Contact HMM for special handling or processing of acidic or caustic liquids.
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Supplies Available through Hazardous Materials Management
Hazardous Materials Management provides the following supplies. To order these supplies, call (734) 763-4568

or complete the online Waste and Supply Request form.

SUPPLY

DESCRIPTION

20 Liter Jug
and 4 Liter Jug

e 20 liter plastic jugs
e 4liter plastic jugs

NOTE: Obtain approval from HMM
before using glass or other containers for
waste.

Low-Level Radioactive Waste (LLRW)
Manifest

Vinyl container labels

Preparing Jugs for Collection
When preparing liquid waste jugs for collection, ensure:

e The liquid waste container is not filled above the inscribed line
NOTE: If the container does not have a line, or if the line is faded, do not fill the container beyond the area
of the jug where it begins to taper to the jug’s mouth. An overfilled jug is more likely to lead to spillage and

the spread of contamination.
e The waste jug is not leaking

e A radioactive contamination survey has been conducted to demonstrate the jug is free of external

contamination

e The capis securely tightened to prevent spillage from the container during collection and transportation.

Using the Waste Container

1. Use a funnel to decant liquid LLRW into jugs to prevent external contamination.
2. Segregate LLRW by isotope(s). Refer to Table of Acceptable Segregation Categories for Low-Level

Radioactive Waste.

Proper Segregation-LLRW
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Procedure: Preparing liquid LLRW for Collection

1. Analyze 1 ml samples from the liquid LLRW jug in a liquid scintillation counter to ensure accurate reporting
of radioisotope activity content.

2. Assign a number to each jug. Use 1-8 as preprinted on each manifest.

3. Onthe manifest, complete SEC B and the authorized user and location information.

4. Conduct a radioactive contamination survey for the following areas of the jugs:

e Cap

e Handle
e Sides

e Bottom

5. Is there evidence of contamination?
e If YES, decontaminate (clean) the outside of the jug and return to step 4.
e |f NO, go to the next step.
Make of copy of the manifest and radioactive contamination survey results for your records.
Staple a copy of the radioactive contamination survey results to the manifest.
Complete the container label and insert it through the handle and affix the two adhesive ends together.
. Place manifest in a location where it is visible for collection and where it will not become contaminated.
10. Request a waste collection from HMM using one of the following methods:
e Call HMM at (734) 763-4568
e Complete the online Waste and Supply Request form

© N o

Denying Waste Collection

EHS may choose not to collect waste jugs or may return jugs to the laboratory of origin for reprocessing if any of
the following unacceptable conditions are noted:

e External contamination detected on jugs.

e [sotopes(s), activity, or chemical content in the waste jugs are inconsistent with those identified by the
waste generator.

e Bi-phasic mixture of liquids in waste jug.

e Caponjugis not an EHS—approved cap.

e Solid material discovered in jug (e.g. pipette tips, filter paper, needles, biological material, etc.).

e Jugs filled beyond scribed line.

e Jugs bloated (positive pressure) or crumpled (negative pressure).

e  Writing or defacing noted on jug surface.
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Preparing Sharps Low-Level Radioactive Waste for Collection

Sharps are those objects which represent a puncture or laceration hazard.

The following supplies are examples of this Waste Steam

e Needles e Capillary tubes and pipettes
e Scalpels e Xacto knife blades
e Intravenous tubing e Sharp metal objects

with needle attached e  Broken glass objects
e Razor blades

Supplies Available through Hazardous Materials Management

Hazardous Materials Management (HMM) provides sharps containers. To order sharps containers, call (734)
763-4568 or complete the online Waste and Supply Request form.

SUPPLY DESCRIPTION
e 1 gallon sharps pail
e 5 gallon sharps pail

1 Gallon and 5 Gallon
Sharps Containers

Denying Waste Collection

Sharps are not to be placed into the EHS yellow LLRW fiber drums for disposal. Sharp objects discovered in the
yellow fiber drums will result in the fiber drum being returned to laboratory of origin for proper segregation and
repackaging.

Using the Waste Container
1. Segregate sharps LLRW by isotope(s).

2. Securely close (i.e. snapped in place) the container to prevent radioactive material from leaking from
conditions normally incident to transportation.

Procedure: Preparing Sharps LLRW for Collection

1. Assign a number to each pail or box. Use 1-8 as preprinted on each manifest.

2. Onthe manifest, complete Sec D and the authorized user and location information.

3. Conduct a radioactive contamination survey for the following places on the sharps pails or commercially-
available approved containers:
e Pail: Lid, handle, sides, and bottom
e Commercially-available approved containers: All four sides, top, and bottom

Proper Segregation-LLRW Back to Table of Contents Page 11 of 27
Revision Date: 11/06/17



https://docs.google.com/a/umich.edu/forms/d/1HaA2TRYfSesVxPdIaz72UPGcXnuFkdMO4eVHD2FSaOk/viewform?edit_requested=true

4. Isthere evidence of contamination?
e If YES, decontaminate (clean) the outside of the pail or commercially-available approved container and
return to step 5.
e If NO, go to the next step.
5. Make of copy of the manifest and radioactive contamination survey results for your records.
6. Staple a copy of the radioactive contamination survey results to the manifest.
7. Place container label around handle of pail and affix the two adhesive ends together or on top of the
commercially-available approved container.
8. Place the manifest in a location where it is visible for collection and where it will not become contaminated.
9. Request a waste collection from HMM using one of the following methods:
e Call HMM at (734) 763-4568
e Complete the online Waste and Supply Request form
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Preparing Lead- and Barium-Impregnated Pigs & Objects Impregnated with
Lead or Barium for Collection

Environment, Health & Safety collects lead pigs, bricks, sheets, and objects impregnated with lead or barium for
disposal.

Packaging
Lead- and barium-impregnated pigs must be in a sturdy box, taped securely shut, and marked "LEAD PIGS” or
“BARIUM PIGS.”

Objects impregnated with lead or barium must also be in a sturdy box and taped securely shut.

Procedure: Preparing Lead- and Barium- Impregnated Pigs for Collection
1. Conduct a radioactive contamination survey for all sides or surfaces of the lead- or barium-impregnated
pigs.
2. Is there evidence of contamination?
e If YES, decontaminate (clean) the lead object and return to step 1.
e |f NO, go to the next step.
Place lead- or barium-impregnated pigs in sturdy box.
Seal box securely with lab, duct, or masking tape—not radioactive material tape.
On the manifest, complete SEC D--Pigs and the authorized user and location information.
Make of copy of the manifest and radioactive contamination survey results for your records.
Staple a copy of the radioactive contamination survey results to the manifest.
Place the manifest in a location where it is visible for collection and where it will NOT become contaminated.
Place the lead- or barium-impregnated pigs with the other radioactive material waste awaiting to be
collected.
10. Request a waste collection from HMM using one of the following methods:
e Call HMM at (734) 763-4568
e Complete the online Waste and Supply Request form

Lo NOU AW

Procedure: Preparing Objects Impregnated with Lead or Barium for Collection

1. Conduct a radioactive contamination survey for all sides or surfaces of the lead- or barium- objects.
2. Isthere evidence of contamination?
e If YES, decontaminate (clean) the lead or barium object and return to step 1.
e [f NO, go to the next step.
3. Place lead- or barium-impregnated objects in sturdy box.
4. Seal box securely with lab, duct, or masking tape—not radioactive material tape.
5. Place radioactive contamination survey results in a location where they are visible for collection and where
they will not become contaminated.
NOTE: Lead- and barium-impregnated objects do not need a manifest.
6. Place the lead or barium impregnated objects with the other LLRW waiting to be collected. For oversized
items that cannot be boxed, contact HMM for packaging instructions.
7. Request a waste collection from HMM using one of the following methods:
e CallHMM at (734) 763-4568
e Complete the online Waste and Supply Request form
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Preparing Animal Carcass & Animal Tissue Contaminated with Radioactive
Material for Collection

Use this procedure to prepare animal carcasses and animal tissues contaminated with radioactive material for
collection.

Examples of this Waste Stream include the following substances:

e Animal carcasses

e Blood
e Organs
e Tissues

e Body parts other than teeth
e Products of conception

e Urine/feces

e Bedding

Freezer

Animal carcasses and animal tissue waste must be completely frozen prior to collection. Place bags holding
carcasses in a freezer designated for animals containing radioactive material.

Authorized users must notify Radiation Safety Services (RSS) in writing when planning to store radioactive
pathological material in an animal freezer under the authorization of another individual or department.

NOTE: Contact RSS if a radioactive storage freezer is filled to capacity, breaks down, or otherwise becomes
ineffective in completely freezing animal carcasses, blood, etc.

Biological Radioactive Waste Containing Other Hazards
Radioactive blood, tissue, urine, etc. must be made innocuous or rendered non-toxic prior to Environment,
Health & Safety (EHS) collection (e.g. bleach, detergent, and other methods).

WARNING: Radioiodines or other volatile radionuclides may become airborne when bleach is added.

NOTE: Authorized users must have EHS approval to generate biohazardous, chemically toxic, or carcinogenic
materials in animal tissue. Special handling instructions or precautions must be given to EHS when requesting
waste collections containing pathological, toxic, or carcinogenic material.

Reducing Volatile Nature of Radioiodines
Acidic solutions or strong oxidizers (e.g. bleach) enhances the volatile nature of radioiodines (e.g. I-125, 1-131).
To reduce the volatility of the radioiodines in fluids such as urine or blood place approximately 500 ml of sodium

thiosulfate (Na25203) in waste jugs containing | -125 or I-131. The sodium thiosulfate binds free or volatile
radioiodine and reduces volatility.

NOTE: Do not mix bleach with radioiodines. Bleach enhances volatile nature of radioiodines). Use other EPA-
approved disinfectants (e.g. Lysol) to control odors and eliminate pathogens.

I-125 and 1-131

Do not discard = 5.0 of I-125, I-131, or both in a single bag or container of biological waste unless approved by
EHS-RSS in advance.
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Animal Cages

Plastic animal cages are not considered pathological waste. Follow the procedure Preparing Animal Waste and
Bedding Contaminated with Radioactive Material for Collection, then decontaminate the cages.

For more information about decontaminating cages, refer to Responsibilities to Decontaminate Animal Cages
and Pens Used with Radioactive Materials.

Supplies Available through RSS

RSS provides the following supplies to collect radioactive animal carcasses, tissues and bedding. To order these
supplies, call (734) 763-4568 or complete the online Waste and Supply Request form.

NOTE: Do not place radioactive animal carcasses and tissues into:

e Yellow fiber drums used for solid LLRW

e Glass containers

SUPPLY DESCRIPTION
e Yellow opaque plastic bags (4 mil)

“CAUTION RADIOACTIVE MATERIAL” tag

Procedure: Preparing Animal Carcass and Animal Tissue Contaminated with
Radioactive Material for Collection

To prepare animal carcasses and animal tissues contaminated with radioactive material for collection:

1. Remove all sharps (e.g. needles, razors, scalpels, etc) and metallic objects from carcasses.
Double-bag carcasses and tissues in 4 mil plastic bags.

Place carcass tissues in the leak-proof yellow plastic bag.

Seal the bag tightly with "Caution Radioactive Material" labeling tape.

Complete and attach the “CAUTION RADIOACTIVE MATERIAL: RADIOACTIVE ANIMAL OR PATHOLOGICAL
WASTE” tag on the bag with the following information:

e RADIONUCLIDE(S)

e ACTIVITY (mCi)

e AUTHORIZED USER/INVESTIGATOR'S NAME

o CONTACT PERSON AND PHONE NUMBER

e DATE RADIONUCLIDE(S) ADMINISTERED

o DATE WASTE PLACED INTO FREEZER

e DESCRIPTION OF WASTE (SUCH AS DOGS, RATS, MICE, BEDDING, BLOOD)

e COMMENTS

6. Place the bagin a freezer designated for animals containing radioactive material.

7. Call RSS at (734) 764-6200 for collection.

e wnN
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Accepted Liquid Scintillation Fluids (Cocktails)

U-M approves which liquid scintillation cocktails can be used for research. Refer to the following table for a list
of these liquid scintillation cocktails.

When ordering liquid scintillation cocktails verify the name of the liquid scintillation cocktail being ordered.
Some manufacturers make a family of liquid scintillation cocktails with similar names, but with different
properties; therefore, making one an approved liquid scintillation cocktail, but its cousin an unapproved liquid

scintillation cocktail.

To use a liquid scintillation cocktail not in the table, contact RSS at (734)764-6200 or Hazardous Materials

Management at (734) 763-4568. They will (may) grant temporary authorization to use a non-approved liquid
scintillation cocktail. In addition, RSS and HMM may give special handling and processing instructions for the
liquid scintillation cocktail.

COCKTAIL NAME MANUFACTURER COCKTAIL NAME MANUFACTURER
Ready safe Beckman Ecoscint H National Diagnostics
Scintisafe 30% Fisher Scientific Ecoscint O National Diagnostics

Scintisafe Plus 50%
Scintisafe Econo F
Scintisafe Econo 1
Scintisafe Econo 2
Scintisafe Gel
Scintiverse BD
BSC

In-Flow 2:1
ProSafe FC+
ProSafe +

ProSafe HC+
ProSafe TS+
ProFlow G+
ProFlow P+
BetaMax ES
CytoScint ES
Ecolite (+)
EcoLume
UniverSol ES

Fisher Scientific
Fisher Scientific
Fisher Scientific
Fisher Scientific
Fisher Scientific
Fisher Scientific

GE Healthcare (Amersham)

IN/US Systemes, Inc.

Meridian Biotechnologies
Meridian Biotechnologies
Meridian Biotechnologies
Meridian Biotechnologies
Meridian Biotechnologies
Meridian Biotechnologies

MP Biomedicals (ICN)
MP Biomedicals (ICN)
MP Biomedicals (ICN)
MP Biomedicals (ICN)
MP Biomedicals (ICN)

Beta Plate Scint
Formula 989
MicroScint O
MicroScint 20
Opti-fluor
Opti-fluor O
OptiPhase HiSafe 2
OptiPhase Super Mix
Ultima Gold
Ultima AB

Ultima Gold F
Ultima Gold MV
Ultima Gold XR
Ultima Flo AF
Ultima Flo AP
Ultima Flo M
Bio-Safe Il

Bio-Safe NA
Econo-Safe

Perkin Elmer (Wallac)

Perkin Elmer (Packard)
Perkin Elmer (Packard)
Perkin Elmer (Packard)
Perkin Elmer (Packard)
Perkin Elmer (Packard)
Perkin Elmer (Packard)
Perkin Elmer (Packard)
Perkin Elmer (Packard)
Perkin Elmer (Packard)
Perkin Elmer (Packard)
Perkin Elmer (Packard)
Perkin Elmer (Packard)
Perkin Elmer (Packard)
Perkin Elmer (Packard)
Perkin Elmer (Packard)
Research Products Intl.
Research Products Intl.
Research Products Intl.
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Preparing Liquid Scintillation Vials for Collection

Hazardous Material Management (HMM) will collect empty, filled, or partially-filled liquid scintillation vials
containing EHS-approved non-hazardous or biodegradable scintillation fluid provided the vials are sorted,
packaged, and prepared according to the methods described below.

Using Non-Approved Liquid Scintillation Fluids

To obtain approval to use a scintillation cocktail that is not on the approved list contact Radiation Safety Services
(734) 764-6200 or HMM (734) 763-4568.

Temporary authorization may be granted to use a non-approved scintillation cocktail if there is a valid research
need to use a specific product or type of LS fluid. Non-approved scintillation cocktails may require additional
handling and packaging requirements such as decanting into specialty containers.

NOTE: Toluene and xylene-based scintillation fluids are prohibited from use at U-M unless authorization has
been received from EHS. Contact HMM for specific collection instructions.

Segregating Liquid Scintillation Vials

To segregate liquid scintillation vials:

e Segregate vials by isotope content. Refer to the Table of Acceptable Segregation Categories for Low-Level
Radioactive Waste

e Segregate glass and plastic vials of the same isotope content
e Use a separate tray and box for each isotope content and the type of container they are in

Improper Liquid Scintillation Vials Disposal
The following disposal methods are prohibited:

e Disposing of commercially prepared liquid scintillation standards with other scintillation vial wastes.
NOTE: Contact EHS to request a special collection.

e Discarding scintillation fluid or isotopes down sanitary drains

e Discarding scintillation vials in with the solid waste

Boxes for Liquid Scintillation Vials

The boxes used to package liquid scintillation vials for disposal must be undamaged, sturdy, and properly sealed
to prevent breakage or leakage of contents. Users will be asked to repackage boxes of scintillation vials
saturated with or leaking scintillation fluid.

What NOT to Place in Boxes
The following items must NOT be placed in boxes containing the liquid scintillation vials:

e Other forms of LLRW (eg. gloves, syringes, paper, pads, etc.)
e Radiochemical stock vials
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Procedure: Preparing Liquid Scintillation Vials for Collection

1. Segregate liquid scintillation vials by isotope(s).
2. Segregate vials of the same isotope by type of vial, glass or plastic.
3. Ensure scintillation vial caps are fastened securely and not leaking prior to packaging in trays and boxes.
NOTE: Do NOT tape the tops of scintillation vials.
4. Did the vials come in a flat tray?
o If YES, place the vials in a flat (tray).
e If NO, place the vials in a plastic bag.
5. Place absorbent material in the bottom of the appropriate box:
e If the vials are in a flat tray, place the absorbent pad in the original vial box
e If the vials are in a plastic bag, box, place the absorbent pad in a sturdy box
6. Pack vial flats or plastic bag containing scintillation vials the appropriate box.
7. Seal box securely with lab, duct, or masking tape—not radioactive material tape.
8. Write on the top of the box whether the liquid scintillation vials are made of Plastic or Glass.
9. Assign a number to each box. Use 1-8 preprinted on each manifest.
10. On the manifest, complete SEC C and the authorized user and location information.
11. Conduct a radioactive contamination survey for the following areas for each box:
o All foursides
e Top
e Bottom
12. Is there evidence of contamination?
e If YES, decontaminate (clean) the outside of the box and return to step 11.
e [|f NO, go to the next step.
13. Make of copy of the manifest and radioactive contamination survey results for your records.
14. Staple a copy of the radioactive contamination survey results to the manifest.
15. Complete the container label and affix it to the top of the box.
16. Place the manifest in a location where it is visible for collection and where it will NOT be contaminated.
17. Request a waste collection from HMM using one of the following methods:
e Call HMM at (734) 763-4568
e Complete the online Waste and Supply Request form
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Preparing Stock Vials for Collection

This procedure explains how to package stock vials containing standing liquids or visible solid residues as waste
and prepare it for collection. Empty stock vials with no visible residue can be disposed of in fiber drums as a solid
waste.

Containers

Place stock vial waste in a closeable container and that is sufficiently strong enough to hold the stock vial waste,
such as a strong, durable carton or a pail with lid. Hazardous Materials Management (HMM) can supply plastic
pails at no charge upon request.

Line the container with a plastic bag or place an absorbent plastic-backed pad (e.g. blue pads or Benchkote®) on
the bottom of the container to contain or absorb any liquid that may leak.

Supplies Available through HMM

HMM provides the following supplies to collect stock vial waste. To order these supplies, call (734) 763-4568 or
complete the online Waste and Supply Request form.

SUPPLY DESCRIPTION
e 1 gallon pail ----
e 5 gallon pail

Low-Level Radioactive Waste (LLRW) Manifest

Vinyl container labels

Using the Waste Container

1. Segregate stock vials by isotope(s).

2. Line the container with plastic bag or place lined absorbent pads (blue pads or Benchkote®) on the bottom
of the container.
3. Place stock vials in the container.

Procedure: Preparing Stock Vials for Collection

1. If using a box, seal it securely with lab, duct, or masking tape—not radioactive material tape.
2. Assign a number to each container. Use 1-4 as preprinted on each manifest.
3. Onthe manifest, complete SEC D and the authorized user and location information.
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4. Conduct a radioactive contamination survey. Swipe the following areas for a:
e Box: All four sides, top, and bottom
e Pail: Lid, handle, sides, and bottom
5. Is there evidence of contamination?
e If YES, decontaminate (clean) the outside of the container and return to step 4.
e |f NO, go to the next step.
6. Make of copy of the manifest and radioactive contamination survey results for your records.
Staple a copy of the radioactive contamination survey results to the manifest.
8. Complete the container label and affix it to the appropriate location:
e Box: Affix on the top of the box
e Pail: Place around the handle and affix the two adhesive ends together
9. Place manifest in a location where it is visible for collection and where it will NOT become contaminated.
10. Request a waste collection from HMM using one of the following methods:
e CallHMM at (734) 763-4568
e Complete the online Waste and Supply Request form

N

Proper Segregation-LLRW Back to Table of Contents Page 20 of 27

Revision Date: 11/06/17


https://docs.google.com/a/umich.edu/forms/d/1HaA2TRYfSesVxPdIaz72UPGcXnuFkdMO4eVHD2FSaOk/viewform?edit_requested=true

Completing the Low-Level Radioactive Waste Manifest

The Low-Level Radioactive Waste Manifest (manifest) provides a profile and a record of the types and quantities
of low-level radioactive waste (LLRW) prepared for collection (solid, liquid, scintillation vials, sharps, and stock
vials)

Procedure: Completing SEC A—SOLIDS

1.

4.

Record the assigned solid waste drum Number on each solid waste drum.

NOTE: Solid waste drums have an assigned number, which is located on the side of the drum. Large drum
numbers begin with “LD,” small drum numbers begin with “SD.”

Circle the applicable solid waste drum size:

o Small solid waste drums= 7.5 or SD

e large solid waste drums =28 or LD

Record the Isotope(s) and Activity(s) (1Ci) of each isotope in the solid waste drum.

The following illustration shows how the manifest looks when SEC A is completed:

TSD = 7.3 gal, LD = 28 gal] SOLIDS (Attach Contaier Label $0 decal on the side of the drum)
S Size gallon Activity Activity Activity
E R®Q | # on Drum (Curcle) Isotope w - Isotope m o Isctope & o
C Lp-s105 |7 QO Ha ( zoo) | c-14 (120 ) ( )
sp-53c4 25 B[ < o5 ( 120) | P22 « 50 )| cr-51 (25 )
& LI-5294 |75 ® P2 (20 ) { ) ( )

Complete the next applicable section.

Procedure: Completing SEC B—LIQUIDS

1.
2.
3.

In the Vol (L) box, indicate, using whole numbers, the volume of liquid in each individual liquid waste jug.
Record the Isotope(s) and corresponding Activity(s) (iCi) of the liquid waste within each liquid waste jug.
Refer to the back of the manifest and use the following table to describe the chemical constituents of the
liquid contained within each liquid LLRW jug.

IF THE LIQUID LLRW... THEN...

Contains a chemical a. Inthe Code box, write the corresponding code.

listed on the back of the b. Inthe % by vol box, write the percentage of the corresponding chemical,
manifest then go to the next step.

Contains a chemical that a. Inthe Code box, write 99.

is NOT listed on the back b. Inthe % by vol box, write the percentage of that chemical contained in

of the manifest the liquid waste jug.
c. On the back of the manifest, in SEC E, write the name of each chemical in

the liquid waste jug NOT listed on the back of the manifest.

Does not contain ANY a. Inthe Code box, write 00.
added chemicals b. Inthe % by vol box, write the percentage of water in the waste.

NOTE: Each container of liquid must be described by a code to ensure the liquid is profiled accurately and

completely.
The following illustration shows how the manifest looks when SEC B is completed:

LIQUIDS (Place label around handie)
Actavity 1f chemical(s) present enter number code from back & concentration

ug [vei | tsotope
katd l! )

ang |y a8 | co vl Code oty vat | Code by vail cose bty vl

[N P (20| H-=2 ( 110 | o

&0

w Omw»
3
i
0
N

15 ) ElERESE

¢
f
f
(150 ) f
(
(
f

oo Lo

4. Complete the next applicable section.
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Procedure: Completing Section C—Scintillation Vials

1.
2.

4.

Record the Isotope(s) and corresponding Activity(s) (iCi) for each box scintillation vials

Circle the correct type of vials in the scintillation vials box:

e If the vials are plastic, circle P.

e If the vials are glass; circle G.

e |f a multi-well tray, write and circle a “T” between the “P” and “G.”

In the Identify Scintillation Cocktail box, write the name of liquid scintillation cocktail that is in the vials.
NOTE: Write Empty if no cocktail is used OR the vial once contained a cocktail, but the contents were
decanted into another container.

The following illustration shows how the manifest looks when SEC Cis completed:

SCINTILLATION VIALS (Indicate e the box whether the visls are plastic or
- T [ Actvity i Actrvity i Activity m Jassaify Semillation Cockiail
S # {kBg) {uCi) (LBq) (Ci) (LBg) (1)

! ] H-3 (o0 ) |c1x (170 ) ( WE) Gl wipsafe nA
El: v (1¢0) ( ) ( P @] scintiverse B
C 3 |s-2s (75 ) ( ) ¢ Np @] scintiverse BD
C 4 lp.as ( 10) ( ) ¢ NP Y ecolite (+)

) ( ) ( ) ( e G

Complete the next applicable section.

Procedure: Completing Section D—Sharps, Stock Vials, Lead Pigs, Other Forms

1. Isthe LLRW in the form of sharps or stock vials?
e If YES, write a checkmark in the appropriate box, record the Isotope(s) and corresponding Activity(s) for
each container.
e |f NO, go to the next step.
2. Isthe waste in some other form?
e IF YES, consult with Radiation Safety Services at 764-6200 or Hazardous Materials Management for more
information about how to prepare the LLRW for collection.
e If NO, go to the next step.
3. Does the waste consist of lead or barium “pigs” (small shields for vials)?
e IF YES, and the pigs contain lead or barium, place a checkmark in the appropriate box, then go to the
next step.
e If NO, go to the next step.
The following illustration shows how the manifest looks when SEC D is completed:
S e e ] il Il o e I e e il e e | o
E ! v P-22 (eo0 ) |s-35 (450 )
c 2 v -125 ( 420) ( )
3| v H-2 ( 190)|c-14 (60 )
D 4 \/ Co-57 (55 )|Ca-45 (140 NR-22 100
Retain photocopy for your files
4. Complete the next applicable section.
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Procedure: Completing the Authorized User and Location Information

1. Complete the following contact information:
e Authorized User: The RSS-approved authorized user
o Phone: The telephone number of the laboratory
e Room #/Building: The room number and building name
2. Write the date the manifest was prepared.
Print your name.
4. Sign the manifest attesting that each container has undergone a radioactive contamination survey and is
free of external contamination.
The following illustration shows how the manifest looks when the Authorized Use and location information

w

is completed:
PLEASE Authorzed User: Johw Swaith Phone: FE24568
PRINT  Room#Building. AL00 MSTE (Il Date(moldaylyey:10/21/2009
EP Completed By: _]0¥1n. Dog 'SWW_&L
“Sig indicates that each imer has been swiped for external contamination (staple a copy of survey results to manifest).

IN CASE OF EMERGENCY CONTACT pog RS : LSA-1I
PUBLIC SAFETY (24 HOURS) AT (734) 7631131 OSEH Lse ﬂnﬁ'ﬂ Exclusive Use Shipment

5. Attach a copy of the radioactive contamination survey to the manifest.
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Example of Completed Manifest

LOW-LEVEL RADIOACTIVE WASTE (LLRW) MANIFEST

-

Radicective material lowspedfic nma @SA, 7, UNG3 2L

MANIFEST #
R oo001 l

University of Michigen, Ocaupationa] Safety Hezith (OSEH)
North Campus Trangfer Facility, 1655 Deen Roed, Ann Arbor, M 481092159, (848
= r = » o
S S Acsviny Aoty Aoy
E 30 | #onDum Cicle) Eowpe Bowpe Bowpe
(4Bq) (i) (kEq) =) eBg) i)
e §
€ LD-Z225 S| == (200) | o124 {(z20 ) ( )
Jy = (12) 2| .= ( 232) | p-az { = )| cr-== {25 )
in-mmse | () pan ( 30 ) { ) ( )
LIQUIDS (Place lsbe! aroued handle)
b 7= [va | mowpe Amuty Daxope Adinity 1f chamical(s) prevent aner samber cade Fombak & conceonraion
s o L Eq) i) (Bq) (=] Cok |Wbyw) Code fuby el [Code [Whywl Code hbvvel
L P o ( an )| == (222)| 22 | 222
E 2z P2z ( a5 ) { 2= | 20
C 3 lalizas ( 222 |P-az { o)) 20 |ao0
4lelma2 (250 ) { ) 22 | 200
B el P32 (zsp ) { M = | = lex| 2 |'za] 20
§|sls-a=s { 22 )| p.az { 25)| =% | 25| 22| 5 | 4| =
7 o 1225 ( 220) { )| 22 | 200
$ lool o2 (125 ) { )] 2o lzne
SCINTILLATION VIALS {adicte on fhe box whather fe s am plastic o g =s)
Azvty Aty Aanity Pasvic | Honeh Scemilisson Cockesd)
s ™™ [am | @ | 2% a0 | w0 | ™[ a0 | wcn |*0e=
E 1 == { an ) |c2s (2%0) ( ) ®G Bissrde NA
. 2| pan (250 ( ) ( )P @ Srinsiyerne BD
*leas { 2s) ¢ ) \ '|P @) scinsiverze B3
o || D) ( 2z0) ¢ € NP G} erotiee 1+
3 { ) ( ) K )P G
pr——
BHEREE b | Activity Bowps Activity Bowps Agiuty PGS ¢~
S 2 | oy Y:i? g ORal C3) fcBal (o3 = o
E ! v P-32 {zoo) |s-a5 {ss0)
e HE v |-225 { <20) { )
R -z (z9c) |c-24 (55 )
DI [+ v 2o-57 (== )|cose {240 )| nz-22 150
Retma phatocopy for your

PLEAS Authorized User: ok Swnith
Roon®Building A28 MERB (!
m 5.

Phone:  FHIA4SEE

Dee(modyy): 225/22/2004

Completed By, _jown Do2

vsigmtwe__ Zgoe T

*Sigeature iodi s & at eack coetaiver kas beoe swiped for exvereal contamisation (itaple a copy of servey resele: to wmasifox).

IN CASE OF EMERGENCY CONT ACT
RUBLIC SAFETY (24 HOURS) AT (734) 76-1131

e
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INSTRUCTIONS TO IDENTIFY CHEMICALS IN LIQUIDS

1 ¥chemial is fised below, plaase enter cormmponding nunber code and appr cxinam chezial concentration in % by volum in saionB on 6w

font side of e mnifest

2 ¥chenicl constituents are not litad beow, Reme enter number code 99 andappronimate concentration in %e Dy volume i wction B onthe
$ont side of e manifent. and lint chemical mam a(s) and concentr wion(s) in Section E below

00- - ?vmmm 45 - Jaad cmponnds 120- sodium acean
(water based withno specfybdow) (prifybelon) 72- wdham azide
3dded chemicaly) 2- % 115- magesius choride 121~ sodium bicarborate
01- acen=ide 8- ¥7 - magwsiun phophae 122 sodiun carboran
02- aceticadd 105 dm tan sulfate 116- magwsiun uan §9- sodhm cHaoride
100- acetic anrycride 4 - dichiorcbenzens % - sxapostund $0- wdhum civae
03~ acercne 108 DMEM media 5- o mpounds: 93 wodhum doccy! sl
04- aceenitrile 25 - daahyindfoide (%Nuo (SD%)
05~ acryhsmide n-guhho 51 - mehano! 73- sodhm hydroxide
06~ aflatexin A 117- et 74- wdhm L ]
07- ammonium compounds: 33 - etnylene -NyB-avino 52- mam 1235- wdiu
(pctly 3d 53 - mahy bromide 124 sodio leard mifute
08~ arsenic compounds: A 55 - mah eroe (SLS)
(pcty below) 28- mh - mahy 92- wdbm
09 - barius compounds x- bromide (BtB) 57 - mahy! phancl 125- sodiom
(pcify telow) 27 - atuncl - mahiee chioide 126 scrom
10- bmnzne 8- ot 58 - maghtalee 75 sifbric acid
11- bnza(a)prens 30 - stviacetste 5- arkxid 127 wrine
5 blood 34 - athylether % - nivchenzene 79- triclorosceic acid
88- boric acid 3l- &l - cmzium componds: (TCA
101- boving atbuxnin 35- (sprcifybelow) 76- terachiorchenzens
10 tromophencl thue & 36 - formaldehye 118- perchioric acid 77- eractioroethans
- butenal 37 - formalin R - periflow 125 tevatydeofuren
l@-mmo - & - phttalates lbm
104- cakiue su¥fan 110 1 - potassiue cHloride §7- TRIS bulfe
14- carbon tatrachioride 111- fazs Fl2meda 66 - potasius permangnae 81wy aataw
15- chioroam ines 112- HETES tuffer 115- potassiun phonphate 82- umy nitaw
18- chiorcbenzans 4] - hepane - aid 83- wm
17- chloroform 113- hecane 8- 84- vinychirice
18- chiorophano! 4] - HPLC Geds 4 - miine odiom civate (S5C)  85- xvieme
105- choline chioride 43 - hydsochiornic xid (HCD & - cintiliation Muid: l»rm
19~ chrom hum compounds: 43 - hdrox { b 88-
106 citric acid 114- isoamyt alccho! - compands m
. e ek s CEEINSTRUCTIONS
- SOl - -
98- mn 47« iscpropancl (specify Do) ')
Jug# CODE 99 CHEMICAL NAMES(S), % BY VOL.
1
s 2
E 3
c 4
5
S _sa0l mestote
¥
8
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The Container Label

Complete and attach an identification label to every container of low-level radioactive waste (LLRW) pending
collection. The label associates the container to a Low-Level Radioactive Waste Manifest describing the contents
of the container along with other information necessary for transportation and disposal.
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Every container label must include the following information:

FIELD WRITE...

Manifest number The pre-printed number located on the upper-right corner of the LLRW
manifest.

Container number e A pre-designated number that can be found marked on the side of

the drum. Large drum numbers begins with “LD,” and small drum
numbers begin with “SD.”
e For liquid waste, scintillation vials, sharps, and stock vials, the line
number on the manifest corresponding to the container entry.
Date (month/day/year) The date the manifest was prepared.
Isotope/Activity Each isotope in the container and its activity (uCi). This must match the
associated information on the manifest for the container.

Placement of the Container Label

CONTAINER LOCATION

Solid waste drum o Affix label where it says, “Place container label here” on the side of the
drum

Liquid waste jug e Insert label through handle and affix the two adhesive ends together

Scintillation vial box e  Affix label to the top of the box

Sharps container e Pail: Place label around handle and affix the two adhesive ends together

e Other commercially-available approved containers: Affix label to top of
the container

Stock vial box e Box: Affix label to the top of the box
e Pail: Place label around handle and affix the two adhesive ends together
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Storage and Labeling

Low-level radioactive waste (LLRW) must be stored in OSEH provided or approved containers. The containers
must be:

e Sufficiently strong to hold the waste

e Handled in a manner to minimize breakage and spillage

e Identified as containing radioactive material according to Radiation Safety Service (RSS) guidelines

Proper Storage of Waste Containers

Waste containers must be stored in a safe, secure, and easily identifiable location within your laboratory room.
OSEH will inspect containers and documentation prior to collection.

Store waste in an area that will limit laboratory personnel exposure. Also, use appropriate shielding. Contact
RSS at (734) 764-6200 for recommended shielding methods.

Containers

EHS supplies specific types of containers for different types of LLRW at no cost. Use these containers for LLRW.

NOTE: All containers must be labeled with “Caution: Radioactive Material” tape.

TYPE OF LLRW CONTAINER AVAILABILITY
Solid e Small Drum (7.5 gallon yellow fiber EHS provides
drum)
e Large Drum (28 gallon yellow fiber
drum)
Liquid e 4liter plastic jug (1 gallon) EHS provides
e 20 liter plastic jug (5 gallon)
Scintillation vials e Boxes Use the original box
Sharps e 1 gallon and 5 gallon plastic pail EHS provides pail

e Other commercially-available
approved container
Stock vials e Box Any sturdy box or OSEH provided
e 1 gallon and 5 gallon plastic pails pail
Yellow plastic bags (4 mil) EHS provides the yellow opaque
bag and identification tags

Animals and related waste

Ordering Containers

To order the containers, contact Hazardous Materials Management using one of the following methods:

e (Call (734) 763-4568
e Complete the online Waste and Supply Request form

To order the yellow opaque bags and identification tags, call (734) 764-6200.
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https://docs.google.com/a/umich.edu/forms/d/1HaA2TRYfSesVxPdIaz72UPGcXnuFkdMO4eVHD2FSaOk/viewform?edit_requested=true

