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ALL “HAZARDOUS WASTES” ARE
BASED ON 4 TYPES OF HAZARDS
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Characteristic of Ignitability

¢ A liquid with a flash point less than 140
degrees F and not a aqueous solution of
<24% alcohol.

# A solid capable of causing fire through
friction, absorption of moisture or
spontaneous chem. changes and burns
vigorously to create a hazard.

¢ Ignitable gas as defined by 49 CFR
173.300.

# Oxidizer as defined in 49 CFR 173.151.




Characteristic of Corrosivity

¢ An aqueous liquid with a pH </= 2 or
>/=12.5

¢ A liquid that corrodes steel (SAE
1020) at a rate greater than 6.35
mm per year




Characteristic of Reactivity

¢ Normally unstable & violent change w/o
detonation

+ Reacts violently with water

¢ Forms explosive mixtures w/water

+ Mixed w/water, forms toxic gases

¢ Cyanide or sulfide bearing waste that can
generate toxic gases when mixed with non-
corrosive liquids

¢ Capable of detonating under a strong
initiating source or heat w/confinement

¢ Explosive under normal conditions

+ Forbidden Explosive, Class A or Class B
Explosive per DOT definition

TWO

TYPES OF TOXICITY
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RCRA Listed Waste Examples

Examples of products with a sole active ingredient contained on the P or U list

[ Listine ACTIVE INGREDIENT EXAMPLES
P42 Epineplirine Injectables
PO7S Nicotme and Salts Chewng gum wsed 1o stop smolang
von2 Acetone Solvent. nail polish remover
voin Mitomyein C Antmeoplastic, chenwtherapy
U03s Chloramibucil Antmeoplastic, chenwtherapy
U044 Chloroform Solvent. anesthetic
U0sg Cyclophosphamide Antmeoplastic, chemotherapy
vogs Diethylstilbestrol Antineoplastic. chetwotherapy
v Fornuldehyde Preservative, dismfectant
U129 Lindane Lice control spray, shampoos
i3z Hexachlorophene Cleansers
U150 Melphalan Antmeoplastic. chenwotheragy
(B3 Paraldelyde Sedanive. DEA controlled
U188 Plenol Throat sprays. mouthwash
U200 Reserpine Antilypertensive
v Resorcinol Keraolytic
vz Sacchorin and sahts Artificial sweeteners
237 Uracil Mustard Antmeoplastic. chemotherapy

U 248/P001 Warfarin and Salts Anticoagulant

RCRA Characteristic Examples

Tgnitabile

1. Aqmeous based lsquid with =24 % alcohol Injectables. congh symup, tmctres

2. Noneaqueots quid with flash point = 140°F  Salvents. non-aqueons mpectables

3 Owidizers Whiteners, bleach. peronades. mmmates
4. Tzmtable compressed gases Aerosals with propane and'or isobatene
Cormosive

Aqueons with pH < 20 0r = 125 Acids, bases, depilatories, hydroxides

Reactive

1. Reacts violently with water Astosals are the st conmon D03 waste
2 Generales 10xic gases when mixed with water

3. Generates cynmide or sulfide bearing pases

4. Capable of explosive reaction if heated or under confinement

3 Nomually unsmble

Toxic -as d d by the Toxicity Ch Leaching Procedure (ICLP)

Elementof toieity ~ ICLE  Examples of Products

Bamum ILl)ulw.T_ Enemas. cobormngs

Claoaium el Vianawnaneral supplements

Mercury 0 mel  Colormgs, nasal hemonthoidal ophhahnic preps, vaccines ad
imjectables. Presemt a5 thimerosal. phenyl mercunc mitmie or acetate

Selenun Dol Vitasan/ndncral sapplements, shampoo

Silver fmgll Creams. applicators

Lindane GAmpl  Cremms, lotions, shampoo

FEDERAL TOXICITY
CHARACTERISTIC

¢ Initially based on Chronic Toxicity
from the Safe Drinking Water
Standards set in the 1970's

« Eight metals oA

o Four pesticides ..

« Two herbicides W
« Twenty six organic compounds
(added in 1990)

¢ Listed as D004 to D043 Waste ID
Codes




RCRA Toxicity Determination

¢ Liquids can be tested using any
method as long as it has documented
quality control

¢ By definition, liquids contain less than
0.5% solids

¢ Solids must go through a procedure
that mimics landfill conditions called a
Toxic Characteristic Leaching
Procedure (TCLP) prior to testing.

The TCLP

¢ Promulgated in 1990 replacing the old EP
(Extraction Procedure) Toxicity test

¢ Solid/liquid samples are separated, the
solids are processed and then re-
combined with the liquid portion for
analysis.

¢ Uses acetic acid for a leaching agent
¢ 20 parts acid to 1 part sample
¢ Put into a tumbler for 18 hours

+ Then filtered and the leachate is analyzed
(solids are discarded)

TEST RESULTS

¢ The test results are compared to the
numbers listed in Table I of CCR,
Title 22 66261.24 as the Regulatory
Level Mg/I.

¢ Equal to or greater than makes the
waste material a RCRA Hazardous
Waste for toxicity




22CCR Table | Thresholds

Federally Regulated Metals

e Arsenic elLead
¢Barium ¢ Mercury
¢ Cadmium ¢ Selenium
¢Chromium e Silver

Calllllifornnnnia




CA Toxicity — 22 CCR 66261.24

+ 20 Metals/Inorganics (Table II)

¢ 18 Persistent/Bioaccumulative Toxic
Substances (Table III)

¢ Oral LDso less than 2,500mg/kg

¢ Dermal LDso less than 4,300 mg/kg

+ Inhalation LCso less than 10,000 ppm
¢ 96 hour Aquatic Bioassay

+0.001% weight listed constituents (16
OSHA carcinogens)

¢ Been shown to cause hazards to
health/environment

CA'’s Version of Toxic Constituents

¢ Table II of 66261.24(a) for metals
and inorganics

¢ Table III of 66261.24(a) for bio-
accumulative or persistent organics

¢ Both tables have a liquid threshold
and a solid threshold for being a
hazardous waste

CA Replaces TCLP with the TTLC
& the STLC (WET Test)

¢ TTLC = Total Threshold Limit
Concentration

¢ No sample dilution and doesn’t
consider landfill conditions

¢ STLC = Soluble Threshold Limit
Concentration (WET Test)

¢ Same concept as the TCLP, but uses
a different acid and digests for a
greater time.




State WET Procedure

¢ Uses procedure from 22CCR Div.4.5,
CH.11, Appendix II

¢ Used for 19 metals, 2 inorganics,
asbestos, 10 pesticides and 10 other
organics

¢ Solids milled to 0.45 microns

¢ Diluted 10:1 with sodium citrate
solution

¢ Leaching period is 48 hours
¢ Leachate is analyzed

State Regulated Metals

+ Antimony «, ¢ Lead

+ Arsenic ¢ Mercury
¢ Barium * Molybdenum (cA)

+ Beryllium ¢ Nickel @

¢ Cadmium ¢ Selenium

e Chromium ¢ Silver

+ Cobalt ¢ Thallium @

¢ Copper ¢ Vanadium
¢ ZinC

= Fluoride salts & asbestos are also listed

Procedures For Waste
Determination of Solids w/Metals

eAlways run the TTLC first
e#See if results are > TTLC

levels, if yes it is at least a CA
Haz Waste




Solid Waste Determination (Cont.)

See if results are 20 times greater
than Table I in CCR 66261.24

If yes, you must run a TCLP.

If no,

Solid Waste Determination (Cont.)

¢ If results are less than the TTLC
numbers, see if they are greater
than 10 times the STLC numbers in
Table II and Table III, if yes, you
must run a STLC

Solid Waste Determination (Cont.)

¢ If the results of the STLC are below
the numbers listed in Table II and
Table III, then the waste is not a
hazardous waste for toxicity per CCR
66261.23(a)(1) and (2).

¢ However, in CA there are still 6 more

10



TCLP Vs STLC (Lead Example)

¢ Federal TCLP ¢ State STLC

¢ Solid waste with ¢ Solid waste with
100 mg/kg of lead 100 mg/kg of lead

¢ 50 % leaches ¢ 50 % leaches
¢ 20 to 1 dilution ¢ 10 to 1 dilution

¢ 50 mg/L divided by 50 mg/L divided by
20 10

¢ Test results = ¢ Test results =
2.5mg/L 5mg/L

¢ Not a Hazardous ¢ A Non RCRA
Waste Hazardous Waste

EXERCISE

Criteria #3: Lethal Dose - Ingestion
¢ LDso = Less than 2500 mg/kg

11



LDs Examples - Rat

+Nicotine = 50 mg/kg

o Caffeine = 192 mg/kg
eTable Salt = 3,000 mg/kg
+Grain Alcohol = 7,060 mg/kg
e¢Vitamin C = 11,900 mg/kg

Criteria #4: Lethal Dose - Dermal
# LDso = Acute toxicity of less than 4300mg/kg

v

12



Criteria #5: Lethal Concentration -

Inhalation
¢ LDso = less than 10,000 ppm of gas or vapors

Criteria #6: Acute Aquatic Toxicity
¢ LCso = Less than 500 mg/L within 96 hours

Test Protocol: CA F&G/DHS 1988

¢ 20 fish tested, 10 per tank

¢ Checked every 24 hours

¢ Test tanks are 10 liters

¢ Fish are not fed during the test

¢ Equal number of fish for the control

¢ Three types of fish can be used for
the test

13



Rainbow Trout

WORLD'S LARGEST TROUT

Golden Shiner

Not “Golden Shriner” :

——

14



Fathead Minnow

Fathead minnows crowd into a
section of pipe.

Proposed Test Species (PETA)

Criteria #7: 0.001% Weight Listed
Concentration

+ Consists of 16 chemicals, most you have
never heard of. Two examples are:

(/-
-

Vinyl Chloride Acrylonitrile

15



Criteria #8: Been Shown to Pose A
Hazard to the Environment

22 CCR 66261.24(a)(8)

¢ Been shown through experience or
testing to pose a hazard due to
carcinogenicity, acute toxicity,
chronic toxicity or bioaccumulative
properties or persistence in the
environment.

DTSC To Create Regulations

¢ CHSC 25141.5(b) states that the
Department must determine by
regulation that the “waste’s”
Classification is likely to have broad
application beyond the producer.

¢ Basically eliminates the
requirement of 66261.24(a)(8) for
the generator in making a waste
determination, however...

¢ Other laws & regulatiosns apply to
carcinogens. Be responsible.

16



HW TOXICITY RE-CAP

«FED TOXICITY ¢CATOXICITY

o List of 40 elements ¢ 7 Additional
and chemicals Criteria for Toxicity

¢ Uses TCLP for ¢ Use Appendix X in
solids 22 CCR 66261 as a

guide for potential

¢ No actual -
toxicity.

characteristic
criteria

Protecting Our Children
1N

17



SB 1966- CA hazardous waste
pharmaceuticals transferred from
DTSC to DHS (DPH)

State of CaMornis—Health and Human Services
Department of Health Senm:es

Podicar vometo Progra " M .,u

SUBJECT oF MEDICAL WASTE

ooe. & Bill 1088 wan signed into law. This bill redirected regulation of
fopie i 'SPy IAZBrdaus BRRMTCeLICM WaSle horm o Calllormis Deparmon of Toxi
i Scrtipd (OTA) st Cabiinwhi Dinpmitorsirk of Hioally Birvivid IE¥1S),
in the law did not

and it
nmaunu af the nmm:umme aemprised of -Caillon mia o nly”
mired in

pharm. i
beon nfusion. Characlerizing i il Y Ak et W i
Tl Aats. DI At o Bl LS Wbe BaST Bt I sors oF the corin

Hazardous Waste or Medical
Waste?

Pharmaceutical wastes that meet
California’s definition of hazardous
waste, but not RCRA'’s definition, as
well as pharmaceutical wastes

generated by people who are not
regulated under RCRA, are subject to
the Medical Waste Management Act
(Division 104, Part 14 California
Health and Safety Code).

18


http://www.cdph.ca.gov/certlic/medicalwaste/Pages/LawsRegs.aspx

Some examples of Non-RCRA Wastes

Wastes hazardous due to:

¢ Aquatic Toxicity- e.g. 1% propofol

# Orally Toxic- LD50 <2500 mg/kg

¢ Dermally Toxic- LD50 <4300 mg/kg

¢ Toxic by inhalation- LD50 <10K mg/kg

¢ Trace Chemo

¢ CA regulation of Commercial Chemical
Products sent for recycling

¢ Listed chemicals in RCRA empty (but not CA
empty) containers

¢ RCRA listed wastes properly managed by a
CESQG

Examples of
Pharmaceuticals
Exhibiting the Characteristic
of
Toxicity

HAZARDOUS WASTE DETERMINATION
FOR NON-RCRA HAZARDOUS WASTE
TOXICITY Characteristic- 66261.24

Calculated oral or
dermal toxicity =
n

% AX is the weight percent of each toxic compound
in the mixture.

TAX is the acute oral or dermal LD50 or acute oral
LDLO of each component.

n
Y is the summation of the calculations, by ingredient




Calculating Toxicity

http://v v.sdcounty.ca.gov/deh/hazmat/pdf/hm-9267.pdf

1) Determine active ingredient: Active ingredients are
acetaminophen 500 mg and diphenhydramine HCL 25 mg.
2) Determine toxicity:
100
(% chemical #1) + (% chemical #2) + (% chemical #3)

(LD50 or LDLO chem. #1) (LD50 or LDLO chem. #2) (LD50 or LDLO chemical #3)

Active ingredient Reference
Diphenhydramine  Acetaminophen Source

Rat Oral g N/A MSDS
(LIPF0 Tty g N/A Merck Index
2400 mg/kg RTECS

Dermal Toxicity: No data was available

Calculating Toxicity

3) Since the toxicity is less than the established oral LD50 threshold of 2500
mg/kg, determine the weight % of each active component in the waste
pharmaceutical: Manufacturer states the caplet has an average weight of
645mg.

Acetaminophen 500/645 = 77.5 % by weight,
Diphenhydramine HCL 25 / 645 = 3.8 %by weight.

4) Calculate oral or dermal toxicity =

100 =2,506.27 mg/kg
0.0323 + 0.0076 = 0.0399

The calculated oral toxicity is greater than the established oral LD50
threshold of 2500 mg/kg; therefore this waste pharmaceutical is NOT a CA
(non-RCRA) hazardous waste.

QUESTIONS - COMMENTS
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Useful Resources

¢ Sax’s Dangerous Properties of Industrial
Materials

¢ Hawley’s Condensed
Chemical Dictionary

¢ NIOSH Pocket Guide

¢ Merck Index

¢ Richard Lewis'’s e s
Hazardous Chemicals Desk Reference

¢ ITI's Toxic and Hazardous Industrial
Chemical Safety Manual

Sources of Information

¢ The Toxicity Characteristic; Steve Koester,
presented at the California CUPA Conference

¢ Management of Pharmaceutical Medical Waste
Memorandum; October 15, 2002; California
Department of Health Services

¢ DTSC & Cal EPA
http://ccelearn.csus.edu/wasteclass/intro/intro 0
1.html

¢ Managing Pharmaceutical Waste; Brandi Starjack,
County of Ventura, Environmental Health Division
and Maryam Sedghi, County of San Diego,
Department of Environmental Health Hazardous
Materials Division

+ Various San Diego County EH&S professionals

¢ H2e-online.org



http://ccelearn.csus.edu/wasteclass/intro/intro_01.html

