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Yorke Engineering, LLC

◼ Yorke assists Industrial and Government clients 

with environmental, air quality, and 

safety/industrial hygiene (IH) regulations issued 

by the local, state, and federal agencies​

◼ Founded in 1996 and has worked for over 

1,800 customers at well over 3,000 facilities​

◼ Over 10,000 air, water, waste, 

and safety/IH projects 

completed
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Geoff Knight

◼ Over 30 years experience providing variety of 

environmental compliance, permitting, and management 

systems development to industry and government

◼ Many years doing hazardous waste characterization and 

management in California (plus WA, MA, NY, and 

numerous other states)

◼ DTSC-approved Violation Scoring Procedure (VSP) 

auditor for California-permitted TSDFs

◼ Developed sampling plans and performed field sample 

collection at RCRA Corrective Action, NPL, UST, and 

many other contaminated sites
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Agenda

◼Hazardous Waste Regulatory Framework

◼Waste Classification – Listed Wastes

◼Waste Classification – Characteristic 

Wastes

◼Understanding Laboratory Data

◼Waste Characterization vs. Waste Profiling

◼Examples of Non-RCRA (California-only) 

Hazardous Wastes
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Regulatory Framework – Federal

◼ Resource Conservation and Recovery Act (RCRA) –

law passed by Congress in 1976 that created the 

federal hazardous waste control system

◼ Hazardous waste regulations based on RCRA were 

developed by the U.S. EPA and have been through 

several major updates

◼ 40 CFR Parts 260-279

◼ RCRA (the underlying law) does not play a role in 

most hazardous waste generator activity
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Regulatory Framework –

California

◼ California’s Hazardous Waste Control Act passed 

in 1972 – was the model for federal RCRA

◼ Cal/EPA Department of Toxic Substances Control 

(DTSC) develops California’s hazardous waste 

regulations – 22 CCR Division 4.5

◼ Unlike federal system, several California 

hazardous waste requirements are not in 22 CCR 

regulations – they appear only in Health & Safety 

Code (H&SC) Division 20, Chapter 6.5
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Regulatory Framework

◼ H&SC Division 20 contains waste classification 

exclusions and exemptions – an essential reference

◼ California’s Unified Program grants authority to 

local Certified Unified Program Agencies 

(CUPAs) to adopt requirements stricter than the 

State standards

◼ Yorke is not aware of any waste classification 

differences at the local level… yet
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Regulatory Framework
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Agenda

◼Hazardous Waste Regulatory Framework

◼Waste Classification – Listed Wastes

◼Waste Classification – Characteristic 

Wastes

◼Understanding Laboratory Data

◼Waste Characterization vs. Waste Profiling

◼Examples of Non-RCRA (California-only) 

Hazardous Wastes
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Waste Classification – First 

Question: Is It a Waste?

◼ Materials that are 

“discarded” by being 

placed in a dumpster, 

sent to landfill, 

discharged to sewer, 

etc., or recycled or 

incinerated

◼ Materials that are 

expired or otherwise 

have no clear further use

◼ Materials accumulated, 

stored, or treated 

before being discarded

◼ Materials that pose a 

threat and are not 

clearly labeled or are 

stored in a deteriorated 

or damaged container
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Waste Classification – What is a 

Hazardous Waste?

◼Broadly, a hazardous waste is a liquid, 

sludge, solid, or gas that:

◼ Exhibits one or more hazardous characteristics; 

or 

◼ Is specifically listed in the regulations
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Waste Classification –

Listed Wastes

◼ “Listed” wastes are hazardous no matter 

what they do or do not contain

◼Three categories:

◼ Non-specific sources: e.g., spent degreasing 

solvents, cyanide metal plating solutions

◼ Specific sources: wastes from specified 

industrial processes, such as chlorine production

◼ Waste commercial chemical products, 

off-specification products, container and spill 

residues
12
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Waste Classification –

Listed Wastes

◼ Really no way to identify whether you have 

a listed waste other than reading the 

regulations at 40 CFR Part 261 Subpart D

◼The California and federal lists are identical 

with only one exception – California has an 

“M-list,” which includes mercury-

containing fluorescent light bulbs and some 

other mercury-containing devices
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Waste Classification –

Listed Wastes
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A Note on Waste Codes

◼ All RCRA hazardous wastes assigned a “Waste 

Number [code]” consisting of a letter and three 

numbers

◼ Example: “F-list” wastes are non-specific source 

wastes, e.g., F001/F002 are spent halogenated 

solvents (TCE, PCE, etc.)

◼ California assigns a three-number State waste code 

to any hazardous waste generated in California, 

which is based on a description of the waste, plus, 

in some cases, an analytical characteristic (e.g., pH)
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A Note on Waste Codes (Cont.)

◼ These codes are used on hazardous waste 

manifests (and for biannual reporting purposes and 

SB14 documents, if applicable to the site) 

◼ A federally regulated waste is a “RCRA hazardous 

waste” and will carry both a RCRA waste number 

[code] AND a California waste code

◼ A waste that is only hazardous in California is a 

“non-RCRA hazardous waste”

◼ A non-RCRA waste will ONLY carry a California 

waste code
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Agenda

◼Hazardous Waste Regulatory Framework

◼Waste Classification – Listed Wastes

◼Waste Classification – Characteristic 

Wastes

◼Understanding Laboratory Data

◼Waste Characterization vs. Waste Profiling

◼Examples of Non-RCRA (California-only) 

Hazardous Wastes
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Waste Classification –

Characteristic Wastes

◼Hazardous waste characteristics: 

◼ Ignitability

◼ Corrosivity

◼ Reactivity

◼ Toxicity

◼Any one or combination will designate the 

waste as hazardous 
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Waste Classification

◼ Ignitability

◼ Liquids with a flash point of 140°F or less

◼ Waste fuels, solvents, paints, etc.

◼ Non-liquids capable of causing fire through 

friction, absorption of moisture, or spontaneous 

chemical changes that burn vigorously and 

persistently (e.g., magnesium, lithium) 

◼ Ignitable compressed gas (e.g., acetylene)

◼ Oxidizer (e.g., ammonium nitrate)
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Ignitability

◼ Ignitability has one important exclusion:

◼The most common application of this is 

ethanol, e.g., spirits less than 48 proof…

◼But alcohols also include isopropyl alcohol, 

methanol, and others.
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Ignitability

◼Q: Is hand sanitizer a hazardous waste?
The Centers for Disease Control and Prevention recommends 

formulations containing 80% (percent volume/volume) ethanol or 75% 

isopropyl alcohol; however, generally speaking, sanitizers containing 60 

to 95% alcohol are acceptable. The recommended percentages of ethanol 

and isopropyl alcohol are kept as 80% and 75% because these values lie 

in the middle of the acceptable range. 

(https://pubmed.ncbi.nlm.nih.gov/30020626/)

◼A: Very likely, yes (when, and if, it 

becomes a waste…)
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Waste Classification

◼Corrosivity

◼Aqueous with a pH ≤2 or ≥12.5

◼Liquid that corrodes steel at a rate greater 

than 0.250 inch/year (e.g., etchants)

◼California Only!
Solid/non-aqueous waste that, when mixed with 

an equivalent weight of water, produces a 

corrosive solution as above
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Waste Classification

◼Reactivity

◼ Normally unstable and readily undergoes 

violent change without detonation

◼ Reacts violently with water (H2O reactive)

◼ Capable of detonation or explosive reaction if 

subject to source of ignition or heat

◼ Can generate toxic gases or fumes (e.g., H2S or 

cyanides) when mixed with water

◼ Organic peroxides

◼ There is no analytical test for reactivity!
23
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Toxicity Criteria “Handout”

◼Toxicity Criteria PDF summarizes the 

differences between the federal and 

California regulated chemicals and toxicity 

characteristic thresholds

◼ Scan the QR code for a copy
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Waste Classification

◼Toxicity – Federal: Simple!

◼A“TC” waste is a waste that, when tested 

by the Toxicity Characteristic Leaching 

Procedure (TCLP) test, exceeds a 

designated concentration in mg/L for one 

of 43 chemicals (metals and organics) 

◼Concentrations are specified in 

40 CFR 261.24
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California Toxicity Criteria

◼ Toxicity – California: Not Simple

◼ Two sets of California thresholds:

1. Total Threshold Limit Concentration (TTLC) values 

based on total mg/kg of a chemical 

2. Soluble Threshold Limit Concentration (STLC) values 

(mg/L) based on California WET test (not the federal 

TCLP)

◼ California regulates more chemicals – for example, 

the “RCRA 8” metals vs. the “CAM 17” in CA

◼ Also a test for aquatic toxicity – the “fish kill test”
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Case Study: Fred’s Waste Testing

Fred has a solid material he suspects could be 

hazardous.  He tests for total lead and the lab 

reports a result of 1,200 mg/kg.

Fred classifies his waste as a Non-RCRA 

hazardous waste because the result exceeds 

the TTLC limit.

Is Fred correct?

Compound EPA #

TCLP 

(mg/L)

STLC 

(mg/L)

TTLC 

(mg/kg)

Hexachloroethane D034 3 -- --

Kepone -- -- 2.1 21

Lead D008 5 5 1,000

Lead (organic  compounds) -- -- n/a 13

Lindane D013 0.4 0.4 4

m-Cresol D024 200 -- --

Mercury D009 0.2 0.2 20

RCRA Hazardous Calif. Hazardous
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The Dilution Rule

We use the Dilution Rule to evaluate the need to run the 

WET or TCLP leaching tests on a solid/sludge:

◼ Basically to avoid unnecessary testing and associated 

cost.  Not directly in the regulations, but an inherent 

element of the test methods.

◼ Is any total concentration >20x a TC (federal) value? 

◼ If yes, must run TCLP test and compare results to the TC 

values 

◼ Is any total concentration >10x STLC (California) value, 

but below the TTLC threshold? 

◼ If yes, run WET test and compare to STLC values
29
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Is Fred Correct?

He’s not incorrect – but is he fully correct?

◼ Does Fred know the waste does not contain 

hexachloroethane or kepone? How?

◼ Why did he not run the California WET test?

◼ Has Fred determined whether the waste is federally 

regulated? (…TCLP dilution rule of thumb)

Compound EPA #

TCLP 

(mg/L)

STLC 

(mg/L)

TTLC 

(mg/kg)

Hexachloroethane D034 3 -- --

Kepone -- -- 2.1 21

Lead D008 5 5 1,000

Lead (organic  compounds) -- -- n/a 13

Lindane D013 0.4 0.4 4

m-Cresol D024 200 -- --

Mercury D009 0.2 0.2 20

RCRA Hazardous Calif. Hazardous

30

29

30



Yorke Engineering, LLC Handout Page 3-16

© Copyright 2024, Yorke Engineering, LLC

Say What Fred?

Let’s say the waste contains only 75 mg/kg 

total lead:

Is more testing needed?

Compound EPA #

TCLP 

(mg/L)

STLC 

(mg/L)

TTLC 

(mg/kg)

Hexachloroethane D034 3 -- --

Kepone -- -- 2.1 21

Lead D008 5 5 1,000

Lead (organic  compounds) -- -- n/a 13

Lindane D013 0.4 0.4 4

m-Cresol D024 200 -- --

Mercury D009 0.2 0.2 20

RCRA Hazardous Calif. Hazardous
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Waste Classification

◼Also not that simple

◼ Federal and California exclusions and 

exemptions (e.g., scrap metal, petroleum 

exploration and production wastes, mining 

wastes, geothermal wastes)

◼ Materials recycled on-site may be exempt

◼ Point of waste generation is very important and 

sometimes difficult to determine
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Generator Knowledge

◼Generator knowledge is an acceptable 

method of waste classification under the 

federal/State regulations

◼Can you use generator knowledge to say 

something is not hazardous?

33
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Generator Knowledge – When

◼Best used to exclude some tests when there 

is a sound basis for not running them

◼ Ignitability of a water solution (unless alcohol 

is >24%)

◼ Reactivity on most materials

◼ Corrosivity on most organic waste streams

◼ Organics in a corrosive waste stream

◼ Compounds like PCBs and pesticides normally 

present only in specific situations
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Generator Knowledge – When

◼Can you use only generator knowledge to 

say something is not hazardous?

◼ Regulations do not prohibit this – BUT you 

better be sure!

◼How do you address acute fish toxicity 

based on generator knowledge?

◼ Should have done enough tests previously

◼ Found information in the literature

35
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Generator Knowledge –

Appendix X

◼ 22 CCR Div. 4.5 Ch. 11 App. X contains:

◼ A list of chemicals the State presumes will render a 

waste hazardous

◼ A list of common waste names that are also 

presumed to be hazardous

◼However, generator knowledge can still be 

used as the basis for making a 

hazardous/non-hazardous determination for 

these wastes
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Why Not Just Assume a Waste Is 

Hazardous?

◼ Pros

◼ Avoids errors managing/disposing of hazardous 

wastes as non-hazardous

◼ Do not need to know waste classification details

◼Cons

◼ Increased disposal fees/taxes

◼ Increased compliance burden and more potential 

compliance issues
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General Waste Classification 

Procedure

◼Is it actually a waste? 

◼Does it qualify for a federal or CA 

exclusion or exemption?

◼Is it a listed waste? 

◼Is it a characteristic waste?
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Waste Characterization Process

1. Use generator knowledge to exclude, or test for, 

ignitability and corrosivity (including CA 

criteria) 

2. Assess reactivity (no test)

3. Analyze waste for total concentrations of 

possibly present organics and metals listed in 22 

CCR 66261.24 (both federal and CA lists) 

◼ Compare total concentrations to the CA TTLC values

◼ If any concentration exceeds a TTLC value, you have at 

least a non-RCRA hazardous waste

39
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Waste Classification Tool

◼DTSC has created an online waste training 

and classification tool:

https://dtsc.ca.gov/california-hazardous-

waste-classification-training/

◼No tool is truly comprehensive – generator 

knowledge is almost always a large part

◼Also see Appendix X as a suggestion that 

something may be hazardous 

40
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Waste Classification Recordkeeping

◼ Current requirement: Keep records of any test results, 

waste analyses, or other determinations for at least 3 years

◼ Future requirement: Records must include, but are not 

limited to, results of any tests, sampling, waste analyses, 

or other determinations; records documenting the tests, 

sampling, and analytical methods used to demonstrate the 

validity and relevance of such tests; records consulted in 

order to determine the process by which the waste was 

generated, the composition of the waste, and the 

properties of the waste; and records that explain the basis 

for “generator knowledge”

41
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Agenda

◼Hazardous Waste Regulatory Framework

◼Waste Classification – Listed Wastes

◼Waste Classification – Characteristic 

Wastes

◼Understanding Laboratory Data

◼Waste Characterization vs. Waste Profiling

◼Examples of Non-RCRA (California-only) 

Hazardous Wastes
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Laboratory Services

◼ Waste sampling for characterization purposes can 

seem simple – “fill the bottle, fill out the Chain of 

Custody and read the lab report”

◼ Famous last words:

◼ “My data collection plan? Get a sample and  

send it to the lab.”

◼ “I got three lab quotes and picked the lowest 

one… what could be the difference in a lab?”

◼ “A ten-page report for one page of results? 

What is all this stuff?”
43
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A Slightly Deeper Look at Lab 

Analysis of Waste Samples

◼Waste characterization is like other 

environmental data collection – to be useful, 

the data needs to be: 

◼Representative of the waste stream

◼Of sufficient quality (accurate and 

precise) to make risk-based decisions…

◼…and, potentially, to withstand legal 

scrutiny

44
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Is My Data Going to be 

Representative?

◼How many samples of a waste stream are 

needed to characterize it? One? Ten? More? 

◼What is the waste volume – one drum 

versus 10 roll-off bins?

◼How variable is the waste stream over 

time and space?

◼What is the sample result variability –

i.e., deviation from the mean?

45
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Is My Data Going to be 

Representative?

◼ A written sampling plan (either in advance or 

documented after) is a really good idea

◼ Seriously? A sampling plan to stuff waste in a 

bottle? 

◼ If you are collecting environmental data and 

expect to ever need to defend the what/how/

where/when/why – then you do

◼ What analyses? Where, when, how many 

collected? Detection limit? etc. etc. 
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Is My Data Going to be 

Representative?
22 CCR Div. 4.5 Ch. 11 App. I

Appendix I Representative Sampling Methods

The methods and equipment used for sampling waste materials will 

vary with the form and consistency of the waste materials to be 

sampled. In addition to the sampling methods described in “Test 

Methods for Evaluating Solid Waste, Physical/Chemical Methods,” 

SW-846, 3rd edition, 1986 (incorporated by reference, see Section 

66260.11)

◼This is the standard document for 

developing a representative waste 

characterization plan (and for standard 

methods of lab analyses too)
47
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Waste Characterization Sampling 

Plans

◼ What is the data use? Screening? Routine 

characterization? Enforcement or legal defense?

◼ What is the appropriate number of  samples?

◼ What analytical methods will be used? Are the method 

detection limits (MDLs) appropriate for the regulatory 

criteria which the results will be compared to?

◼ Is the laboratory I intend to use certified by the State 

of California for the analyses to be performed?

◼ How will samples be collected and handled to ensure 

the results will “stand up in court”?

48
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Laboratory Selection

49
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What Does the Lab Report Say?

◼ The results are the key piece of information…

◼ But the rest of the report is what supports the numbers 

reported

◼ What were the sample receipt conditions?

◼ What were the method detection limits (MDL) versus 

the regulatory criteria?

◼ What was the Reporting Limit (RL) and do I have any 

results between the MDL and RL? What does that say 

about the waste?

◼ Were any data qualifiers reported? 
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Understanding Laboratory Reports

51
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Understanding Laboratory Reports
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Understanding Laboratory Reports

53

© Copyright 2024, Yorke Engineering, LLC

Understanding Laboratory Reports
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Agenda

◼Hazardous Waste Regulatory Framework

◼Waste Classification – Listed Wastes

◼Waste Classification – Characteristic 

Wastes

◼Understanding Laboratory Data

◼Waste Characterization vs. Waste Profiling

◼Examples of Non-RCRA (California-only) 

Hazardous Wastes

55

© Copyright 2024, Yorke Engineering, LLC

Characterizing and Profiling 

Wastes

◼ Arranging for hazardous waste disposal will 

virtually always require working with the waste 

broker or disposal facility to develop a written 

“waste profile”

◼ The waste profile is your “ticket” to ship your 

waste to a disposal facility

◼ It is also their ticket to bill you for their services, 

so facilities are very eager to build (and have the 

generator sign) their waste profiles

56
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Waste Characterization vs. Waste 

Profiling

◼ Waste characterization and waste profiling are 

different but have much in common:

◼ Both are undertaken by waste generators

◼ Both address the federal and State hazardous 

waste regulatory concepts discussed above (i.e., 

waste listings and waste characteristics) 

◼ Both often rely on testing waste and comparing 

the results to the applicable regulatory criteria

◼ So… what’s the difference?

57
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Waste Characterization vs. Waste 

Profiling

◼ The objective of waste characterization is to 

determine whether a particular waste is hazardous, 

or not, according to applicable regulatory criteria

◼ For the waste generator, legal process

◼ The objective of waste profiling is to determine 

whether a particular waste can be accepted at a 

specific permitted facility

◼ For the waste generator, a commercial process with 

legal risks
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Key Concepts – Characterization 

vs. Profiling

◼ Waste characterization is the legal responsibility 

of the waste generator

66262.11. Hazardous Waste Determination.

A person who generates a waste, as defined in section 

66261.2, shall determine if that waste is a hazardous waste…

◼ Waste profiling is also a generator’s legal 

responsibility in the sense that H&SC 25189.5(a) 

forbids hazardous waste disposal to an 

unpermitted facility (or the ground, etc.)

59
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Key Concepts – Characterization 

vs. Profiling

◼ Permitted facilities must ensure waste is acceptable 

for disposal under the terms of their State-issued 

permit

◼ Title 22 Chapter 14: disposal facilities “may” use 

information supplied by the generator, but also may 

use their own analyses of the waste, which are 

typically done in their own in-house, non ELAP-

certified lab

◼ TSDF facilities often test for parameters that are 

important to their processes but are not themselves 

hazardous waste criteria
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Key Concepts – Characterization 

vs. Profiling

◼ Will a waste broker or waste disposal company 

assist you with characterization? Sure! But the 

legal responsibility remains with the generator.

◼ Do waste brokers/disposal firms have strong or 

complete knowledge of waste characterization? 

You would hope so… But the legal responsibility 

remains with the generator.

◼ Consolidation in the waste disposal industry has 

not helped when it comes to California waste 

classification. 

61
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Key Points in Waste Profiling

◼ Profiles are typically provided in a completed 

form – but your signature as generator is attesting 

to everything on it

◼ Like signing waste manifests, they can be an 

article of faith – you hope the broker/facility has 

done it correctly

◼ Are you an expert in the land ban requirements? In 

DOT hazardous materials classification? 

◼ What’s on the waste profile will end up on the 

waste manifest!
62
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Key Points in Waste Profiling
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Key Points in Waste Profiling

◼ Carefully review each waste profile that you sign:

◼ Verify the generator ID number and addresses

◼ What analytical data is used/referenced? Was it 

produced by an ELAP-certified laboratory?

◼ On what basis was each federal waste number, and 

each State waste code, assigned? Are any missing?

◼ Question the facility representative on the DOT 

information – who assigned it?

◼ At least read over everything before signing
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Agenda

◼Hazardous Waste Regulatory Framework

◼Waste Classification – Listed Wastes

◼Waste Classification – Characteristic 

Wastes

◼Understanding Laboratory Data

◼Waste Characterization vs. Waste Profiling

◼Examples of Non-RCRA (California-only) 

Hazardous Wastes
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Common Wastes – Used Oil

◼ Federal – non-hazardous; California – hazardous!

◼ Basis: California statute specifically requires used oil 

to be managed as a hazardous waste

◼ “Oil” includes engine oil, transmission oil, hydraulic 

oil, and refrigeration oil

◼ Not fuels, grease, or non-oils, such as brake fluid, or 

non-petroleum oil

◼ Oil recycling is desirable – but used oil must be 

managed as hazardous waste up until the point at 

which it has actually been recycled
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Used Oil – Some Relief

◼ Effective January 2019, used oil can be managed 

as “Recycled Oil” instead of hazardous waste if:

◼ The oil is not hazardous waste

◼ Meets standards of purity and any other testing 

requirements of Used Oil facility

◼ Oil is generated by a “generator of highly 

controlled used oil (HCUO)”

◼ Certified annually that the oil meets all 

the above requirements
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Common Wastes – Used 

Antifreeze

◼ Federal – non-hazardous; California – hazardous!

◼ Basis: ethylene glycol/propylene glycol exhibit 

toxicity characteristics based on their aquatic 

toxicity (i.e., fail the fish kill test)

◼ Again – recycling is good, but it is a hazardous 

waste up until that point
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Common Wastes –

Universal Wastes

◼ Batteries: alkaline batteries are hazardous in CA 

due to the “corrosive solid” concept

◼ Lamps/switches: does not depend on testing; any 

mercury-added lamp or switch in CA is a listed 

waste

◼ Electronic devices: no one tests electronic devices, 

See list of “presumed hazardous” electronic 

wastes in Appendix X

◼ Solar PV modules: few people test, but not listed 

in Appendix X
69
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One Final Note: The Generator 

Improvement Rule

◼ U.S. EPA promulgated the Generator 

Improvement Rule on May 30, 2017

◼ DTSC is updating California regulations to 

incorporate required provisions – expect 

finalization in June 2024

◼ No change in hazardous waste characterization 

other than additional recordkeeping 

requirements mentioned earlier
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Questions?

◼Webinar Questions

◼Other General Environmental Questions
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Brian A. Yorke    

Operations & Marketing   

(949) 248-8490   

BYorke@YorkeEngr.com

Geoff Knight

(949) 248-8490

GKnight@YorkeEngr.com 
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