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1. INTRODUCTION TO WASTE DISPOSAL

All chemicals must be disposed of in a safe and environmentally friendly manner.  Any chemical
substance which is corrosive, flammable, reactive, toxic, radioactive, infectious, phytotoxic,
mutagenic, or acutely hazardous must be treated as hazardous waste. Do not dispose of chemicals
by evaporation in a fume hood or in the sink! 

Collect and store chemical waste in containers which are clearly labeled.  Do not combine
containers unless the contents in each container is known, is compatible, and it is certain that it is
safe to do so.  Combined wastes, if not combined in the proper fashion, may be  more difficult
and costly to dispose of properly. 

Ordinary waste such as paper, cardboard, etc., may be placed in the wastebasket.  However,
contaminated waste must be disposed of separately in a labeled container.

All chemical waste containers must be clearly labeled and must have:

1. A date identifying when the container was first placed in service 
2. The waste class number.  

A form (Appendix 1) must be filled out and the MTU Department of Occupational Safety and
Health (OSHS) must be notified for collection.  Keep in mind that MTU OSHS collects
chemicals on an irregular basis.

Empty chemical containers must also be disposed of in an acceptable fashion.  They must first be
cleaned and then either returned to Chemical Stores or disposed through normal trash.

Most wastes generated in the laboratory are covered by federal and state hazardous waste
regulations.  These hazardous waste regulations originate with the Federal Resource
Conservation and Recovery Act, RCRA, which regulates the generation, storage, and disposal of
“hazardous waste.”

The term “hazardous waste” is defined under RCRA to include solids, liquids, and gases that
exhibit certain characteristics or are specifically listed in the rules.  Hazardous waste is regulated
under a “cradle to grave” concept, meaning that the waste is tracked via written records from the
time it becomes a waste and that ownership remains with the generator forever. Therefore, the
best method to reduce the risk of future remediation costs is to reduce the amount of hazardous
waste generated.  It is essential to consider the amounts and types of wastes that will be generated
when a project is in the proposal stage in order to ensure that a disposal method exists that is both
legal and affordable, and to minimize the amount of waste generated.  Every person responsible
for the generation of waste at MTU must understand the proper disposal procedures and the
requirements of the Michigan hazardous waste rules under RCRA.
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2. RCRA HAZARDOUS WASTE RULES

A waste is any solid, liquid, or contained gaseous material that you no longer use, and either
recycle, throw away, store, treat, dispose of or abandon. Regardless of whether it is liquid, solid,
or compressed gas, these wastes are known as solid wastes. Generators of solid waste are
required to immediately determine if their wastes are hazardous waste. Generators are allowed to
use knowledge and/or analytical laboratory testing data to make this determination, and must
keep records for at least 3 years at the facility of how this determination was made. If you fail to
determine that your waste is hazardous, then the waste may be managed or accumulated
improperly. This is one of the most common generator mistakes found.

Hazardous waste must be accumulated and stored at the point of generation until removed by
OSHS and must be:

a. Collected in a container that is compatible with its contents under all conditions it might
be subjected to during accumulation, storage, and shipment.

b. Kept tightly sealed except when adding waste to the container.

c. Handled only by personnel trained in the requirements of the hazardous waste rules for
satellite accumulation of hazardous waste.

d. Removed from the accumulation area  within three days if the quantity of any one waste
exceeds 55 gallons (from a safety perspective, no more than 5 gallons should be
accumulated in a laboratory or shop).

e. Labeled properly according to the following: (See Appendices II and III for labels) 

i. Each container must have a label. The label should be attached to the container
when it is initially used for waste. The label must contain the words “hazardous
waste,” the waste identification number (see Section 3), the accumulation start
date, the name of the responsible person, room number and building, and a
chemical description of the waste.  The label must also contain the date the
container becomes full.

ii. Wastes that are commingled must list all components in the contents section,
including water and all trace materials.

iii. Aqueous wastes should have the pH of the solution recorded.

iv. All used oils must also be marked with the words, "used oil."

Label templates for both small and large labels are provided in Appendices 2 and 3.
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3. HAZARDOUS WASTE DETERMINATION

Hazardous wastes are defined by the United States Environmental Protection Agency (USEPA)
as either listed (meaning that it is listed on a table) or defined based on a particular
characteristic of the material. Each hazardous waste type is described in detail below.

3.1 Listed Hazardous Waste

The USEPA has already predetermined that certain wastes are hazardous and these hazardous
wastes have been incorporated into published lists.

K-Listed Hazardous Wastes: K-listed hazardous wastes are source-specific wastes that are
generated by specific industries such as iron and steel production facilities. K-listed hazardous
wastes are not likely to be found in a laboratory and are not listed here.    

F-Listed Hazardous Wastes: F-listed hazardous wastes are non-specific source wastes that are
generated by particular industrial processes that can occur in various industries. Industrial
processes that generate F-listed hazardous wastes include wood preservation, electroplating and
other metal finishing processes, and processes that generate waste solvents.  

Other F-listed wastes that may be found in laboratories include the following solvents or
mixtures containing 10 percent or more of the solvent (before use) when spent:

Acetone Benzene n-Butyl alcohol 
Carbon disulfide Carbon tetrachloride Chlorinated fluorcarbons
Cresols Cresylic acid Cyclohexanone 
2-ethoxyethanol Ethyl acetate Ethyl benzene 
Ethyl ether Isobutanol Methanol
Methyl ethyl ketone Methyl isobutyl ketone Methylene chloride 
Nitrobenzene 2-nitropropane Ortho-dichlorobenzene
Pyridine  Tetrachloroethylene  Toluene 
Trichloroethylene 1,1,1-trichloroethane 1,1,2-trichloroethane  
Trichlorofluoromethane Xylene 

A complete table of F-listed chemicals is provided in Appendix V

U-Listed Wastes are wastes regulated because they are a discarded chemical product or are
spill-debris that contains a specific chemical compound which is considered toxic.

There are over 300 U-listed hazardous wastes. Please see Appendix VII for the complete list. The
U-listed hazardous wastes most commonly found in laboratories include the following:

Acetaldehyde Acetone Acetonitrile
Acetophenone Acrylamide Acrylonitrile
Aniline Benzene 1-Butanol 
Carbon tetrachloride Chlorobenzene Chloroform
o-Chlorophenol Cresol Cyclohexane 
Cyclohexanone o-Dichlorobenzene 1,2-Dichloroethylene
1,4-Dioxane Ethylene dichloride 2,4-Dichlorophenol 
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Ethanol Ethyl acetate Ethyl ether
Formaldehyde Formic acid Hydrazine 
Isobutyl alcohol Lead acetate Mercury 
Methanol Methyl chloroform Methyl ethyl ketone 
Methyl ethyl ketone peroxide Methyl isobutyl ketone Methyl methacrylate 
Methylene chloride Naphthalene Phenol 
2-Propanone Resorcinol 1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane Tetrachloroethylene Tetrahydrofuran
Thallium acetate Thiourea Toluene 
Trichloroethylene Trichloromonofluoromethane 

P-Listed Wastes are also wastes regulated because they are a discarded product or are
spill-debris that contains a specific chemical compound which is considered acutely toxic. P
listed wastes are dangerous, even in small amounts, and are regulated the same way as larger
amounts of other hazardous wastes. Dieldrin, endrin, epinephrine, and sodium cyanide are
examples of P-listed wastes. Even the containers that hold these wastes are regulated as
hazardous waste until they have been emptied and triple rinsed.

There are over 100 P-listed hazardous wastes. Please see Appendix VI for the complete list. The
P-listed hazardous wastes most commonly found in laboratories include the following:

Acrolein Allyl alcohol Ammonium vanadate 
Arsenic acid Brucine Carbon disulfide
Chloroacetaldehyde Chloroaniline Cyanides 
Diisopropylfluorophosphate 2,4-Dinitrophenol p-Nitroaniline 
Phosgene Potassium cyanide Sodium azide
Sodium cyanide Thallium oxide Vanadium pentoxide

Michigan Specific Wastes are shown in Appendix VIII.  These wastes are specifically listed for
Michigan.

Mixtures Mixtures of any listed hazardous waste with other wastes will require you to manage
the entire mixture as a listed hazardous waste. Spills of listed waste that impact soils and other
debris, are also regulated the same as the listed hazardous waste. So it is important that you take
steps to prevent spills. If you have a spill of listed hazardous waste, you should contact MTU
OSHS to determine how to best manage impacted soils or other debris that contain the listed
waste.

3.2  Characteristic wastes. 

Even if a waste does not appear on the EPA lists, it is considered hazardous if it exhibits one or
more of the following characteristics:

Ignitability - Waste Class Number D001
A waste exhibits the characteristic of ignitability and is identified by the hazardous waste number
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D001 if a representative sample of the waste has any of the following properties:

• It is a liquid and has a flash point less than 60 degrees Centigrade (140 degrees
Fahrenheit).

• It is not a liquid and is capable, under standard temperature and pressure, of causing fire
through friction, absorption of moisture, or spontaneous chemical changes and, when
ignited, burns so vigorously and persistently that it creates a hazard.

• It is an ignitable compressed gas as defined in the provisions of 49 C.F.R. §173.115 (gas
in a  cylinder will likely have a flammable gas label).

• It is an oxidizer as defined in the provisions of 49 C.F.R. §173.127.

Corrosivity - Waste Class Number D002
A waste exhibits the characteristic of corrosivity and is identified by the hazardous waste number
D002 if a representative sample of the waste has either of the following properties:

• It is aqueous and has a pH less than or equal to 2 or greater than or equal to 12.5.
• It is a liquid and corrodes steel (SAE 1020) at a rate of more than 6.35 mm (0.250 inch)

per year at a test temperature of 55 degrees Centigrade (130 degrees Fahrenheit) as
determined by the test method specified in the National Association of Corrosion
Engineers (NACE) standard TM -01-69.

Reactivity - Waste Class Number D003
A waste exhibits the characteristic of reactivity and is identified by the hazardous waste number
D003 if a representative sample of the waste has any of the following properties:

• It is normally unstable and readily undergoes violent change without detonating.

• It reacts violently with water.

• It forms potentially explosive mixtures with water.

• When mixed with water, it generates toxic gases, vapors, or fumes in a quantity sufficient
to present a danger to human health or the environment.

• It is a cyanide or sulfide-bearing waste that, when exposed to pH conditions between 2
and 12.5, can generate toxic gases, vapors, or fumes in a quantity sufficient to present a
danger to human health or the environment.

• It is capable of detonation or explosive reaction if it is subjected to a strong initiating
source or if heated under confinement.

• It is readily capable of detonation or explosive decomposition or reaction at standard
temperature and pressure.
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• It is a forbidden explosive as defined in the provisions of 49 C.F.R. §173.54, or it meets
the definition of a class 1/division 1.1, 1.2, or 1.3 explosive as defined in the provisions
of 49 C.F.R. §173.50.

Toxicity - Waste Class Number D003 thru D043.  See Tables 1 and in Appendix IV..
A waste exhibits the toxicity characteristic if, using the toxicity characteristic leaching procedure,
the extract from a representative sample of the waste contains any of the contaminants listed in
Table 1 at a concentration equal to or greater than the respective values given in the table. If the
waste contains less than 0.5% filterable solids, then the waste itself, is considered to be the
extract for the purposes of this rule.

A waste exhibits the characteristic of severe toxicity if the waste contains l part per million or
more of a severely toxic substance listed in Table 2.

4. DISCARDED COMMERCIAL CHEMICAL PRODUCTS, OFF-
SPECIFICATION SPECIES, CONTAINERS, CONTAINER
RESIDUES, AND SPILL RESIDUES

The following materials or items are hazardous wastes when they are discarded or intended to be
discarded as described:

< Any commercial chemical product or manufacturing chemical intermediate having the
generic name in Tables 4, 5, and 6.

< Any off-specification commercial chemical product or manufacturing intermediate which,
if it met specifications, would have the generic name listed in Tables 4, 5, and 6.

< Any material that remains in a container or in an inner liner which is removed from a
container that has the generic names listed in Tables 4, 5, and 6 of these rules, unless the
container is empty.

< Any residue or contaminated soil, water, or other debris resulting from the cleanup of a
spill into any water or on any land of any commercial chemical product, a manufacturing
chemical intermediate having the generic name listed in Tables 4, 5, and 6 of these rules,
any residue or contaminated soil, water, or other debris resulting from the cleanup of a
spill into any water or on any land of any off-specification chemical product, and
manufacturing chemical intermediate which, if it met specifications, would have the
generic name listed in Tables 4, 5, and 6 of these rules.

The phrases "commercial chemical product," "manufacturing chemical intermediate," "off-
specification commercial chemical product," refer to materials that are manufactured or
formulated for commercial or manufacturing use. The phrases do not refer to materials, such as
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manufacturing process wastes, that contain any of the substances listed in Tables 4, 5, and 6 of
these rules nor does it include wastes resulting from the use of these substances unless they meet
one of the other definitions of hazardous waste, for example, ignitability.

MTU is limited to the possession of no more than 1Kg of a waste listed in Table 4
(including the container, other components of a mixture or solution, and spill cleanup
debris).  Employees who think they might need to purchase one of the substances listed in Table
4 should first notify MTU Occupational Safety and Health Services.



8

Appendix I

Request for Collection of Hazardous Waste

Complete and send form to MTU Occupational Safety and Health Services
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Appendix II

Small Hazardous Waste Labels

Print on plain paper or on Avery #5162 labels
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Appendix III

Large Hazardous Waste Labels - for Mixtures

Print on plain paper
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Appendix IV

Waste Numbers based on Toxicity
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Table 1: Toxic Chemicals, List A

Waste Number Chem Abstracts

Number

Chemical Name Concentration (mg/l)

D004 7440-38-2 Arsenic 5.0

D005 7440-39-3 Barium 100.0

D018 71-43-2 Benzene 0.5

D006 7440-43-9 Cadmium 1.0

D019 56-23-5 Carbon tetrachloride 0.5

D020 57-74-9 Chlordane 0.03

D021 108-90-7 Chlorobenzene 100.0

D022 67-66-3 Chloroform 6.0

D007 7440-47-3 Chromium 5.0

D023 95-48-7 o-Cresol 200.0**

D024 108-39-4 m-Cresol 200.0**

D025 106-44-5 p-Cresol 200.0**

D026 ------------- Cresol 200.0**

D16 94-75-7 2,4-D (2,4-Dichlorophenoxyacetic

Acid)

10.0

D027 106-46-7 1,4-Dichlorobenzene 7.5

D028 107-06-2 1,2-Dichloroethane 0.5

D029 75-35-4 1,1-Dichloroethylene 0.7

D030 121-14-2 2,4-Dinitrotoluene 0.13*

D012 72-20-8 Endrin (1,2,3,4,10,10-hexachloro-1,7-

Epoxy-1,4,4a,5,6,7,8,8a octahydro-

1,4-endo, endo-5,8-dimenthano

naphthalene)

0.02

D031 76-44-8 Heptachlor (and its Epoxide) 0.008

D032 118-74-1 Hexachlorobenzene 0.13*

D033 87-68-3 Hexachlorobutadiene 0.5

D034 67-72-1 Hexachloroethane 3.0

D008 7439-92-1 Lead 5.0

D013 58-89-9 Lindane (1,2,3,4,5,6-hexachlorocyclo-

hexane, gamma isomer)

0.4
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D009 7439-97-6 Mercury 0.2

D014 72-43-5 Methoxychlor (1,1,1-trichloro-2,2-

bis(p-methoxyphenyl)ethane)

10.0

D035 78-93-3 Methyl ethyl ketone 200.0

D036 98-95-3 Nitrobenzene 2.0

D037 87-86-5 Pentachlorophenol 100.0

D038 110-86-1 Pyridine 5.0*

D010 7782-49-2 Selenium 1.0

D011 7440-22-4 Silver 5.0

D039 127-18-4 Tetrachloroethylene 0.7

D015 8001-35-2 Toxaphene (C10H10C18, Technical

chlorinated camphene, 67-69 percent

chlorine)

0.5

D040 79-01-6 Trichloroethylene 0.5

D041 95-95-4 2,4,5-Trichlorophenol 400.0

D042 88-06-2 2,4,6-Trichlorophenol 2.0

D017 93-72-1 2,4,5 TP Silvex (2,4,5-

Trichlorophenoxypropionic

acid)

1.0

D043 75-01-4 Vinyl chloride 0.2

* Quantitation limit is greater than the calculated regulatory level. The quantitation limit therefore

becomes the regulatory level.

**IF o-, m-, and p-Cresol concentrations cannot be differentiated, the total cresol (D026) concentration

is used. The regulatory level of total cresol is 200 mg/l.
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Table 2: Toxic Chemicals, List B

Waste Number Chemical Name

001S Aflatoxin

002S 2,3,7,8-Tetrachlorodibenzo-p-dioxin

003S 1,2,3,7,8-Pentachlorodibenzo-p-dioxin

004S 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin

005S 1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin

006S 1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin

007S 2,3,7,8-Tetrachloridibenzo furan
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Appendix V

F-Listed Hazardous Wastes
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Table 3: Specific Hazardous Wastes

Waste Number Chemical Name and Description

F001 The following spent halogenated solvents used in degreasing:

tetrachloroethylene, trichloroethylene, methylene chloride, 1,1,1-

trichloroethane, carbon tetrachloride, and chlorinated fluorocarbons; all spent

solvent mixtures and blends used in degreasing containing, before use, a

total of 10% or more, by volume, of one or more of the above halogenated

solvents or those solvents listed in F002, F004, and F005; and still bottoms

from the recovery of these spent solvents and spent solvent mixtures.

F002 The following spent halogenated solvents:

tetrachloroethylene, methylene chloride, trichloroethylene, 1,1,1-

trichloroethane, chlorobenzene, 1,1,2-trichloro-1,2,2-trifluoroethane,

orthodichlorobenzene, trichlorofluoromethane and 1,1,2-trichloroethane; all

spent solvent mixtures and blends containing, before use, a total of 10% or

more, by volume, of one or more of the above halogenated solvents or those

solvents listed in FOOl, F004, and F005; and still bottoms from the recovery

of these spent solvents and spent solvent mixtures.

F003 The following spent nonhalogenated solvents: xylene, acetone, ethyl acetate,

ethyl benzene, ethyl ether, methyl isobutyl ketone, n-butyl alcohol,

cyclohexanone, and methanol; all spent solvent mixtures and blends

containing, before use, only the above spent nonhalogenated solvents; and

all spent solvent mixtures or blends, containing before use, one or more of

the above nonhalogenated solvents, and a total of 10% or more, by volume,

of one or more of those solvents listed in FOOl, F002, F004, and F005 and

still bottoms from the recovery of these spent solvents

and spent solvent mixtures.

F004 The following spent nonhalogenated solvents:

cresols and cresylic acid, and nitrobenzene; all spent solvent mixtures and

blends containing, before use, a total of 10% or more, by volume, of one or

more of the above non-halogenated solvents or those solvents listed in

FOOl, F002, and F005; and still bottoms from the recovery of these spent

solvents and spent solvent mixtures.

F005 The following spent nonhalogenated solvents:

toluene, methyl ethyl ketone, carbon disulfide, isobutanol, pyridine, benzene,

2-ethoxyethanol, and 2-nitropropane; all spent solvent mixtures and blends

containing, before use, a total of 10% or more, by volume, of one or more of

the above nonhalogenated solvents or those solvents listed in FOOl, F002

and F004; and still bottoms from the recovery of these spent solvents and

spent solvent

mixtures.

F027

Note: MTU may not

generate more than 1Kg

of waste meeting this

description.

Discarded unused formulations containing tri- tetra-, or pentachlorophenol or

discarded unused formulation containing compounds derived from these

chlorophenols. This listing does not include formulations containing

hexachlorophene synthesized from prepurified 2,4,5-trichlorophenol as the

sole component.
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Appendix VI

P-Listed Hazardous Wastes
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Table 4: P-Listed Wastes



Table 4: P-Listed Wastes (continued)
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Table 4: P-Listed Wastes (continued)
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Table 4: P-Listed Wastes (continued)
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Table 4: P-Listed Wastes (continued)
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Table 4: P-Listed Wastes (continued)
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Table 4: P-Listed Wastes (continued)
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Table 4: P-Listed Wastes (continued)

28



Table 4: P-Listed Wastes (continued)
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Table 4: P-Listed Wastes (continued)
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Appendix VII

U-Listed Hazardous Wastes



32

Table 5: U-Listed Wastes
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Appendix VIII

Michigan Specific Hazardous Wastes
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