
Basic Waste 
Characterization

You have choices!

Chapter 2



CHOICE 1

Do the waste characterization yourself
Hire a consultant
Use the disposal company services
Use a combination of the above



6 Topics being covered today

Why characterization is important

Steps to conduct waste determination

Where to find the regulations

Types of regulated wastes 

Common exemptions

Helpful resources



Why is waste characterization important?

1. Determines what you have so you 
know which regulations must be 
followed for environmental protection 
and health/safety

2. Avoid violations often found during 
inspections

Failing to properly identify ALL the 
listed and characteristic hazardous 
waste generated 
Failing to have results documented

Failing to keep records at least 3 years



First determination step

Create a filing 
system to hold 
your 
documentation and 
other generator 
records



Second Determination Step

Identify what unwanted materials 
and wastes are on-site…

Conduct a Waste Survey 

Review paperwork
• Purchasing invoices 
• Inventory records
• Waste manifests
• Waste disposal bills
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Waste Survey Continues

Walk through the site
• Where are wastes 

generated e.g. production, 
office, maintenance?

• What is generated?
• Where is it stored? Is it 

labeled?
• Are employees mixing 

wastes?
• What’s in the dumpsters?



Determine if  the 
unwanted material 
can be used “as is” 
and considered  
product? 

Material Exchanges 
www.michigan.gov/
deqrecycling

Third Determination Step
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Includes solid waste material storage for 
recycling or reuse at a site for a period over 1 
year, or low-hazard industrial waste for 3 years, 
unless

at least 75% of materials are recycled or sent 
to another site for recycling from the 
beginning of the period when first 
accumulated (page 2-5)

Includes hazardous waste being accumulated 
before recycling unless 
• at least 75% by weight or volume is recycled, 

or sent to another site for recycling, in the 
calendar year beginning Jan 1  
(page 2-18)

Speculative accumulation



Discarded materials

Defined 40 CFR 261.2(a)(2)
Abandoned
Recycled
Considered inherently waste-like
Waste military munition



Fourth Determination Step

Determine what regulation applies to 
remaining waste 
Be able to identify exemption and 
exclusions
Have better understanding what 
consultants/disposal companies are 
telling you

(page 2-1)

Become familiar with different 
regulations so you can…



Choice 2. Options where to find regulations



To find hazwaste and liw regulations…



KNOWLEDGE
• Material Safety Data 

Sheets (MSDS)
• Facility Process 

Information
• Technical Information 
• Manufacturer 

Information
• Other lab results

TESTING
Representative samples
Done at lab using EPA 
test methods
On-site testing

ETHYLENE GLYCOL 

1. Product Identification
Synonyms: 1,2-Ethanediol; glycol; 1,2-Dihydroxyethane; Ethylene Alcohol; 
Ethulene Dihydrate 
CAS No.: 107-21-1 
Molecular Weight: 62.07 

2. Composition/Information on Ingr edients

Ingredient          CAS No     Percent        Hazardous

Ethylene Glycol      107-21-1  99 - 100% Yes

15. Regulatory Information

Federal, State & International Regulations - Part 1\----------------
-SARA 302- ------SARA 313------

Ingredient                RQ    TPQ     List  Chemical Catg.
----------------------------------------- --- ----- ---- ------
Ethylene Glycol (107-21-1)         No    No      Yes      No

Federal, State & International Regulations - Part 2\----------------
-RCRA- TSCA

Ingredient                                 CERCLA     261.33  8(d)
------------------------------- ---------- ------ ------ -----
Ethylene Glycol (107-21-1)                 5000       No         No



Common tests
Chlor-n-oil to test oil for total 
halogens (often done on-site) 
Paint filter test
TCLP (Toxicity Characteristic 
Leaching Procedure)
pH
• NEW test method 1110A referenced for 

testing liquids that corrode steel
Flashpoint
• NEW test referenced for ignitable 

compressed gas
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Where do you find labs?

•Check if TSDF 
offers services or 
recommends labs

•See the 
“Directory of 
Michigan 
Environmental 
and Drinking 
Water Testing 
Laboratories”



Commonly use knowledge AND/OR
Use the paint filter test to determine if “free 
liquids” present
Conduct other listed tests if needed
Identify if have inert materials listed in Rule 
299.4114
Identify if there is a solid waste recycling 
exclusion for unwanted material
Discuss with district staff or Duane 
Roskoskey 517.335.4712 to request 
additional determinations per Part 1 of the 
Part 115 rules

Determine if solid waste regulations apply

(page 2-5)



Common Examples Solid Waste

Cardboard 
Glass
Wood 
Packaging materials
Garbage from 
breakroom
Industrial non 
hazardous solid 
wastes
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Know which wastes are 
banned from landfills

• Used oil
• Lead acid batteries
• Whole tires
• Beverage containers
• Yard clippings
• Empty drums unless 

crushed
• Regulated hazardous 

waste
• Liquid waste
• Low level radioactive 

waste
• Some asbestos waste
• Some medical waste
• Some PCB waste
• Sewage

Talk to your waste hauler/ 
landfill what they accept page 2-6



Determine if scrap tire 
regulations apply

• Do you have 500 or more scrap tires, 
or if tire retail do you have 1500 or 
more scrap tires?

• Do you haul more than 7 of your own 
tires?

• Do you haul someone else’s tires?
(page 2-7)



Determine if medical waste 
regulations apply 

Syringes and needles
Blood and blood 
products and body 
fluids, but not 
including urine or 
materials stained with 
blood or body fluids 
Infectious waste
Pathological waste 
Cultures
Vaccines

See page 2-67



Determine if radioactive wastes 
regulations apply

Lead pigs clue 

Industrial smoke detectors (page 2-62 and 
Chapter 10)



Determine if have regulated amounts of 
PCB wastes and articles

• transformers 
• capacitors; heat transfer systems
• hydraulic systems
• electromagnets 
• switches
• voltage regulators
• circuit breakers
• reclosers and cables

(page 2-53 and Chapter 4.5)

Toxic Substances and Controlled Substances (TSCA)



Determine if have liquid industrial waste

Includes liquid wastes from other locations 
besides “industrial” sites

Liquids that are not hazardous waste

Test
• Paint filter test
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Common LIW examples:

• Most antifreeze
• Some wastewater including most mobile 

power washing wastewater
• Most sludges from trenches (unless 

there’s been a release)
• Storm sewer cleanout
• Grease trap waste
• Oils being recycled



What is “used oil”?

Regulations differ in its definition
Part 111 and 121 define it as “any oil
which has been refined from crude 
oil, or any synthetic oil, which has 
been used and as a result of use, is 
contaminated with physical or 
chemical impurities.”



Examples of used oil 
• used motor oil
• used hydraulic oil
• used transmission and brake fluids
• spent synthetic cutting and machine oils
• spent mineral seal oils
• spent quench oils
• spent gear oils 
• non-PCB transformer oils 
• CFC-contaminated oils from air-conditioning 

and refrigeration units
• oil-water mixtures if sufficient oil exists for 

legitimate recycling and oil does not arise from 
“de minimis” sources. 

• oil drippings from metal shavings from turning 
and drawing operations, etc.



Used oil mixture rule

SQG and LQG must not mix any 
hazardous waste with used oil 
CESQG must not mix halogenated 
hazardous wastes with used oil 
Check with recycler before mixing 
liquid industrial waste with used oil
If burning oil on-site, check with AQD 
for additional testing, permitting, and 
if any LIW mixing will be allowed
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Used Oil Not Considered Hazwaste

Used oil being recycled which 
contains less than 1,000 ppmw total 
halogens (a test for chlorine, bromine, 
fluorine, iodine, and astatine content)
Or 
There was a successful rebuttal 
Test
• Total halogens
• Most haulers use a chlorinated 

compound detection test kit before 
picking up oils



Other non hazardous waste oils

Used oil that only exhibits a 
characteristic of hazardous waste 
(i.e. ignitable, corrosive, toxic, 
reactive) that is sent for recycling 

Mixtures of used oil and diesel fuel 
that is mixed on the generator’s site 
and used in their own vehicles as fuel 



Exclusion from Part 121 as a 
“Product”

Meets Part 111 used oil specs

PCB concentration cannot exceed 2 ppm

The heating value of the oil is equal or 
greater than 17,000 BTU per pound 
(approximately 128,000 BTU per gallon)



Determine if have Hazardous Waste and 
how much is generated in calendar month

page 2-17

It is not necessarily the same as 
“Hazardous MATERIAL”





REVISED HAZWASTE RULES 
EFFECTIVE 3/17/08

air emission standards
universal wastes 
wastewater treatment exemptions
hazardous waste combustors
hazardous waste identification and listing, 
exemptions 
manifesting 
consistency with flammable and 
combustible liquids regulations
construction permit application content

OBTAIN REVISED RULES PDF FILE 5/13/08



When referred to federal regulations, 
make sure looking at correct edition

The state’s hazardous waste rules 
now adopt the 2006 editions of 40 
CFR Parts 260-299. 

See R 299.11003 for specific dates of 
the adopted federal regulations. 



MI has more hazardous waste than EPA
• Look where letter is located in code 

e.g. federal U002 (Acetone) vs 
state 015U (Barban)

Some wastes were added and removed from lists in the 
March 17, 2008 rules

• Added K181 Nonwastewaters from the production of 
dyes or pigments

• K069 Secondary lead Stayed administratively
• Removed 155U Vinylidene chloride 
• Removed 146U Ziram

Delisting option Page 2-13…

Is the waste a "listed" hazardous waste?



“F” Listed Hazardous Waste

From nonspecific 
sources
Same listing as EPA
Some “F” waste is 
acutely hazardous −
when hazard code 
includes “H”
F001-F005 solvents 
common

Page 2-13



“K” Listed Hazardous Waste

From specific sources 
Additional MI listings
In MI, most is from 
iron & steel 
production and 
petroleum refining 
industries

Page 2-13



For the next P & U listings

Commercial chemical products (CCP) 
are:
• 100% pure
• Technical (commercial) grade
• Sole active ingredient in the chemical 

formulation

Compare the CAS # and generic 
names from the MSDS to the list of 
chemicals in the rules



“P” Listed Hazardous Waste

From unused commercial chemical 
products, off-spec, container residues, 
and spill residues 
All “P” wastes are acutely hazardous
Same listing as EPA
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“U” Listed Hazardous Waste

Also from unused 
commercial 
chemical products, 
off-spec, container 
residues, and spill 
residues

These wastes are 
considered toxic

Additional MI 
listings

Page 2-13



Mixture or Derived From 

If listed hazardous waste is combined with 
other non-hazardous wastes it is all listed 
hazardous waste

All residue derived from treating a listed 
hazardous waste is listed hazardous waste



Does the waste exhibit a characteristic 
of hazardous waste? 

Ignitable
Corrosive
Reactive
Toxic
Severely Toxic



Ignitable Characteristic

D001 
• Liquids FP <140 F, 
• Non-Liquids that spontaneously ignite 
• Ignitable compressed gas, or 
• Oxidizing material

Test
• Flash point
• For compressed gases meeting criteria 

in 40 C.F.R. §§260.20 and 
2601.21(a)(3)  NEW page 2-14



Corrosive Characteristic

D002 
• Aqueous with a pH ≤ 2.0 or ≥ 12.5 or 
• Liquid that corrodes steel at a rate 

more than 6.35 mm per year at 130°F

Test
• pH
• Test method 1110A for liquids 

corrode steel NEW

page 2-14



Reactive Characteristic

D003 
• Undergoes rapid or violent chemical 

reaction
Explodes
Normally unstable
Reacts violently with water or forms 
explosive mixture with water

Test 
• As required for DOT classification

page 2-14



Toxicity Characteristic

D004-D043 (Same as EPA)
Test
• Toxicity Characteristic Leaching Procedure 

[TCLP]
If waste is all solid, run totals & use 20 
times rule
If waste is all liquid, run totals first
If waste is a solids & liquids, run TCLP
Semi volatiles solvents

page 2-14



5.0Lead7439-92-1D008

3.0Hexachloroethane67-72-1D034

0.5Hexachlorobutadiene87-68-3D033

0.13*Hexachlorobenzene118-74-1D032

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

0.02Endrin (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)

72-20-8D012

0.13*2,4-Dinitrotoluene121-14-2D030

0.71,1-Dichloroethylene75-35-4D029

0.51,2-Dichloroethane107-06-2D028

7.51,4-Dichlorobenzene106-46-7D027

10.02,4-D (2,4-Dichlorophenoxyacetic Acid)94-75-7D016

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

200.0**p-Cresol106-44-5D025

200.0**m-Cresol108-39-4D024

200.0**o-Cresol95-48-7D023

5.0Chromium7440-47-3D007

6.0Chloroform67-66-3D022

100.0Chlorobenzene108-90-7D021

0.03Chlordane57-74-9D020

0.5Carbon tetrachloride56-23-5D019

1.0Cadmium7440-43-9D006

0.5Benzene71-43-2D018

100.0Barium7440-39-3D005

5.0Arsenic7440-38-2D004

Extract Concentration 
milligrams per literMaterialChemical Abstract

Services Number
EPA Hazardous Waste 

Number

TABLE 2.3 Characteristic Hazardous Wastes for Toxicity 
(if waste meets or exceeds the listed concentration)



001S -007S 
• Additional MI hazardous wastes 
• Contains 1.0 ppm or more
• Not common wastes

Severely Toxic Characteristic
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Another question…

Does the waste exhibit any other 
characteristics for the Land Disposal 
Restrictions (LDR)? 
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Sorbents (used with listed hazardous waste spills)
Partially empty aerosol cans (TCLP contents, 
ignitability)
Sump, trench or pit sludge (metals, solvents)
Grinding swarf from stainless steel working 
(chromium)
Spent activated carbon media (solvents)
High flash solvents (TCLP metals, chlorinated 
solvents)
Sand blasting media (metals)
Spent paint filters (metals, ignitability)
Others listed on Page 2-23

Commonly overlooked wastes



Hazardous waste does not include:

PCB’s
Radioactive wastes

Used oils being recycled

HOWEVER--Mixtures of hazardous
waste with PCB’s or radioactive wastes

may be considered mixed wastes and be
dually regulated.



More questions to consider

Does an exclusion or restriction 
listed in R 299.9202, R 299.9204, 
299.9228, and Part 8 of rules apply 
to specific waste?



Wastewater discharges into POTW 

If approved by the sewer authority 
(exemption begins at the point of 
discharge into sewer system)

Does NOT include unpermitted discharge 
into septic system (illegal discharge)

NEW conditions for discharging solvents

page 2-19



Scrap Metal Examples
Grinding swarf
Metal pieces (page 2-62)
Precious metals (page 2-60)
Aerosol cans (page 2-58)
Drained oil filters (page 2-50)



Lab Samples

Submit smallest amount possible to lab
Shipping records:

• Sample collector’s name, mailing address, 
and telephone number 

• Laboratory’s name, mailing address, and 
telephone number

• Date of shipment 
• Quantity of the sample 
• Description of the sample

page 2-18… 



Rags and other textiles

Different requirements if being disposed 
or commercially cleaned and reused

page 2-54

• Textiles do not contain free liquids (i.e., you 
cannot squeeze any liquid from the textiles)

• The containers used to store the textiles do 
not contain free liquids

• Hazardous waste is not mixed with the textile 
after its original use



“Empty containers”

All non acute wastes practically removed, 
• Residue no more than 1 inch and not more than 

3.0% weight (containers less than or equal to 110 
gallons in size)

• no more than 0.3% weight (containers more than 
110 gallons in size)

Compressed gas: approaches atmospheric 
pressure

Page 2-19



Empty container (cont)

If held acute or severely toxic:
• Triple rinse with appropriate solvent or 

cleaned by proven equivalent method 
• Remove inner liner that prevented 

contact with container

Rinse water/removed residue would be 
hazardous waste

page 2-19



Empty Pharmaceutical Containers 
NEW rule applies IF:

Pharmaceutical was an acute hazwaste 
only because of a characteristic
Remaining formulation in the container or 
liner does not exhibit that characteristic
As much as possible is removed from 
container under normal practices
1” or less remains or
Not more than 3% by weight of the 
container capacity remains  



Does that mean this “empty” rule applies 
to all P listed pharmaceuticals wastes?

Not necessarily, need to first look at the 
table in the rules and see if has a 
hazard code



Fluorescent tubes & other lights 
Electronic equipment
Dry cell batteries 

• Lead acid batteries (normally managed 
under R 299.9804, see page 2-48)

Devices containing mercury
Pesticides 
Pharmaceuticals
Antifreeze (NEW in 2008)

Universal Waste

Page 2-16



Add up ALL universal waste 
accumulated at any time

Once a LQH, stay at that level 
through the end of the calendar year

To determine your facility’s current 
universal waste generator classification





To determine your facility’s current 
hazardous waste generator classification

• Add up ALL the hazardous waste 
generated at the site in a calendar month

• The amounts are calculated per site
• One site is under one identification
number and is contiguous property

• Calculate the amount generated, not
necessarily the amount shipped.



To obtain weight information

Weigh contents in containers
Guestimate
See page 2-57 for solvent recycling still
Calculate if unused products 

Specific gravity of product from MSDS
X 8.34 lb/gal = weight of product

Page 2-27





Review of Waste Determination Basic Steps

Does it fail paint filter test?

Manage as liquid 
industrial waste 
(Part 121)

Determine type of waste. Is it a 
Characteristic or 

Listed Hazardous Waste?
Yes

No

Does an exemption or 
exclusion apply?* Yes

Manage as hazardous 
waste (Part 111 

and RCRA)
Manage as 
solid waste
(Part 115) 

NoYes

No



Need help?

Chapter 2 and referenced documents
Environmental Assistance Center   
800-662-9278
WHMD District Office (Appendix C)
TSDF and waste transporters
Waste Consultants


