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POLL

Question #1: Where are you from?
– CUPA
– Other Regulator
– Consultant
– Healthcare Facility
– Other Industry



Healthcare Waste

• Key Facts from World Health Organization (8 Feb 2018)

 Of the total amount of waste generated by health care 
activities, about 85% is general, non-hazardous waste.

 The remaining 15% is considered hazardous material that 
may be infectious, toxic or radioactive.

 High-income countries (such as the US) generate on average 
up to 0.5 kg of hazardous waste per hospital bed per day

https://www.who.int/news-room/fact-sheets/detail/health-care-waste


“Measures to ensure the safe and environmentally sound 
management of health care wastes can prevent adverse 

health and environmental impacts from such waste 
including the unintended release of chemical or biological 
hazards, including drug-resistant microorganisms, into the 
environment thus protecting the health of patients, health 

workers, and the general public.”

Healthcare Waste



Healthcare Facilities
• Hospitals
• Medical Schools and Universities
• Outpatient Surgery Centers
• Diagnostic Testing Laboratories (human, animal, plant) 
• Research Facilities
• Specialty Medical Clinics (e.g. Oncology Centers, Dialysis Clinics)
• Veterinary Hospitals and Clinics
• Mortuary and Autopsy Facilities
• Blood banks and collection services
• Nursing homes and Assisted-Living centers
• Ambulance Services



Hazardous Waste Characteristics

• Ignitable: Flashpoint <140⁰F 

• Corrosive: pH <2 or pH >12.5 

• Reactive

• Toxic: RCRA and/or CA



POLL

Question #2: What kinds of hazardous wastes have you 
seen a healthcare facility?



Hazardous Wastes - Ignitable
• Diagnostic staining waste
• Surgical prep
• Hand sanitizers



Hazardous Wastes - Corrosives
• Equipment sterilization solutions

– Peracetic Acid pH ~1.2
– Rapicide Part A pH ~0.8

• Carbon Dioxide Absorber
– ‘Sodasorb’
– ‘Carbolime’
– ‘Soda lime’

https://www.fishersci.com/store/msds?partNumber=AC257750250&productDescription=PEROXYACETIC+ACID%2C+CA.35+25ML&vendorId=VN00032119&countryCode=US&language=en
https://www.medivators.com/sites/default/files/minntech/documents/msds/50095-062%20REV%20E%20ENGLISH%20ONLY.pdf


Hazardous Wastes - Reactives
• Equipment sterilization solutions

– According to the FDA: Medical devices are 
sterilized in a variety of ways including 
using moist heat (steam), dry heat, 
radiation, ethylene oxide gas, vaporized 
hydrogen peroxide, chlorine dioxide gas, 
vaporized peracetic acid, and nitrogen 
dioxide. Most of these solutions are 
oxidizers and reactive

– Peracetic Acid (also corrosive)

https://www.fda.gov/medical-devices/general-hospital-devices-and-supplies/sterilization-medical-devices#:%7E:text=Medical%20devices%20are%20sterilized%20in,acid%2C%20and%20nitrogen%20dioxide).
https://www.fishersci.com/store/msds?partNumber=AC257750250&productDescription=PEROXYACETIC+ACID%2C+CA.35+25ML&vendorId=VN00032119&countryCode=US&language=en


Hazardous Wastes - Toxics
• Diagnostic staining waste
• Surgical prep
• RCRA pharmaceuticals
• Formaldehyde and related solutions
• Hospital incinerators

https://www.pbs.org/newshour/world/agents-for-change/how-u-s-hospitals-cleaned-up-their-toxic-trash


WHERE TO LOOK

HINT:  Hiding in the machines



DIAGNOSTIC LABORATORY

• Staining slides for light microscopy are an important part of 
differentiating and identifying bacteria or cellular 
morphology; this is typically done on glass slides

• Some staining processes have been around for over 100 
years, long before RCRA, and are still used today

• Nowadays, many staining procedures are done in machines



Staining



Reagent Staining Procedures Ignitable Corrosive Toxic Notes 

Crystal Violet Gram Stain; Fingerprint analysis Fish LC50 = 0.24 - 5 mg/L (48-hours) liquid or solid

Carbolfushin Acid-Fast Stain 118°F Phenol: Fish LC50 = 14-25 mg/L (48 hrs) Prevent from reaching drains, sewer, 
or waterway

Methyene Blue Bacteria morphology; Acid-Fast Stain <140°F

Malachite Green Endospore Stain 113°F Very toxic to aquatic organisms, may cause long-
term adverse effects in the aquatic environment.

Basic Fuschin Flagella Stain 118°F Basic Fuchsin: Fish LC50 = 4.3 mg/L (48-hours) contains methanol and phenol

Ethanol Gram Stain; Acid-Fast 57°F U154, U161, U112, U220 May contain listed wastes

Acetone Gram Stain; Acid-Fast -4°F Fish LC50 = 5,540 mg/L (96-hours); U002

Methanol Wright Staining 54°F U154 May contain listed wastes

Sulfuric Acid Acid-Fast Stain <1

Hydrochloric Acid Acid-Fast Stain <1

Sudan III 54°F "Do not flush to sewer"; Fish LC50 = 9,640 mg/L liquid or solid; Liquid may contain 
isopropanol

Eosin 62°F U154; "Contains substances that are toxic to 
aquatic organisms" May contain listed wastes

Eosin Y "Avoid release to the environment"

Gram's Iodine Gram Stain Gram's Iodine: Fish EC50 = 63.06 mg/L toxicity varies based on SDS

Safranin Gram Stain; Endospore Stain Prevent from reaching drains, sewer, or 
waterway toxicity varies based on SDS

India Ink Capsule Stain "contains a substance with is very toxic to aquatic 
organisms"

Common Micro Staining Reagents

https://www.fishersci.com/msdsproxy%3FproductName%3DC581100%26productDescription%3DCRYSTAL%2BVIOLET%2BCERT%2BBIO%2B100G%26catNo%3DC581-100%2B%26vendorId%3DVN00033897%26storeId%3D10652
https://beta-static.fishersci.com/content/dam/fishersci/en_US/documents/programs/education/regulatory-documents/sds/chemicals/chemicals-c/S25233.pdf
https://www.pro-lab.com/wp-content/uploads/2016/11/Methylene-Blue-SDS.pdf
https://www.pro-lab.com/wp-content/uploads/2016/11/Malachite-Green-SDS.pdf
https://beta-static.fishersci.com/content/dam/fishersci/en_US/documents/programs/education/regulatory-documents/sds/chemicals/chemicals-c/S25233.pdf
https://www.fishersci.com/msdsproxy%3FproductName%3DA405P4%26productDescription%3DETHANOL%2BAHYD%2BHISTO%2B4L%26catNo%3DA405P-4%2B%26vendorId%3DVN00033897%26storeId%3D10652
https://www.fishersci.com/shop/msdsproxy?productName=AC177170010&productDescription=ACETONE
https://beta-static.fishersci.com/content/dam/fishersci/en_US/documents/programs/education/regulatory-documents/sds/chemicals/chemicals-m/S25426A.pdf
https://beta-static.fishersci.com/content/dam/fishersci/en_US/documents/programs/education/regulatory-documents/sds/chemicals/chemicals-s/S25899.pdf
https://beta-static.fishersci.com/content/dam/fishersci/en_US/documents/programs/education/regulatory-documents/sds/chemicals/chemicals-h/S25358.pdf
https://beta-static.fishersci.com/content/dam/fishersci/en_US/documents/programs/education/regulatory-documents/sds/chemicals/chemicals-s/S25593A.pdf
https://www.fishersci.com/store/msds?partNumber=SE22500D&productDescription=ANDLC+EOSIN+Y+SOL+0.25%25+500ML&vendorId=VN00033897&countryCode=US&language=en
http://www.labchem.com/tools/msds/msds/LC14025.pdf
http://www.labchem.com/tools/msds/msds/LC14900.pdf
https://beta-static.fishersci.com/content/dam/fishersci/en_US/documents/programs/education/regulatory-documents/sds/chemicals/chemicals-s/S25873.pdf
https://www.fishersci.com/shop/msdsproxy?productName=R21518&productDescription=BACTIDROP+INDIA+INK+50PK&catNo=R21518&vendorId=VN00040817&storeId=10652


Reagent Staining Procedures Ignitable Corrosive Toxic Notes

Hematoxylin Eosin standard tissue stain 59°F Do not allow product to reach 
sewage system or open water

Congo Red Amyloid Toxicity to daphnia static test LC50 - Daphnia 
magna (Water flea) - 4 mg/l - 48 h

Rapid PTAH Connective Muscle Tissue Do not dispose of in drains, check 
with your local waste authorities

Alcian Blue                       
(contains Copper) Carbohydrates

Avoid release to the environment. Do not 
flush into surface water or sanitary sewer 
system.

Periodic Acid Schiff (PAS) Carbohydrates 1.5-2 Acute LC50 0.16 mg/l Fresh water fish multiple components

Fontana Masson                             
(contains Silver) Minerals and Granules Very toxic to aquatic life with long lasting 

effects. 0.0012 mg/l - 96 h Fathead minnow

May intensify fire; oxidizer. May be 
corrosive to metals. Causes severe 
skin burns and eye damage. 

Von Kossa Stain                       
(contains Silver) Minerals and Granules Very toxic to aquatic life with long lasting 

effects. 

Verhoeff Van Gieson Connective Muscle Tissue 59°F 12.0 - 16.0mg/L - LC50- 96 h Rainbow trout ethanol, isopropanol, and 
methanol

Reticulin (contains Silver) Reticulin Fibers 0.006 mg/l- 96h - LC50- 96 h Rainbow trout

Jones PAS  (contains Silver) Reticulin Fibers 59°F 1.7-1.9 33.9 mg/l - 96 h, Fathead minnow multiple components

Grocott Methenamine 
(contains Silver) Silver Stain Very toxic to aquatic life with long lasting 

effects. 

Fast Blue Neural Tissue Do not allow spills to enter drains 
or waterways.

Masson’s Trichome Connective Muscle Tissue 2

Rapid Mucin Carbohydrates
Avoid release to the environment. Do not 
flush into surface water or sanitary sewer 
system.

Contains Copper

Common Histology Staining Reagents



Staining 
Equipment



Manual Staining



Automated Staining



POLL

Question #3: What questions would you ask the 
operator?



Example Questions

• What is your staining process?
• When do you change out the reagents?
• How and where do you dispose of the reagents when 

you change them out?
• What is the volume of the container?
• May I have a copy of the SDS(s)?
• May I have a copy of your protocol(s)?
• Do you have other locations?



Listed Waste

§261.32 Hazardous Waste from non-specific sources
• F003: The following spent non-halogenated solvents: Xylene, 

acetone, ethyl acetate, ethyl benzene, ethyl ether, methyl isobutyl 
ketone, n-butyl alcohol, cyclohexanone, and methanol; all spent 
solvent mixtures/blends containing, before use, only the above 
spent non-halogenated solvents; and all spent solvent 
mixtures/blends containing, before use, one or more of the above 
non-halogenated solvents, and, a total of ten percent or more (by 
volume) of one or more of those solvents listed in F001, F002, F004, 
and F005; and still bottoms from the recovery of these spent 
solvents and spent solvent mixtures(I)* 





SDS

• Section 3: Composition/information on 
ingredients
– Concentration matters

• Section 11: Toxicity Information
– Compare with the % concentration from 

Section 3

• Section 12: Ecological Information



• If they are doing it RIGHT:
– In a fume hood 
– With slide trays
– Properly labeled solvent waste 

container close by

• If they are doing it WRONG:
– Staining in the lab sink
– Slide trays over the sink
– Waste bottles by the sink

What to Look For: 



The results indicated that the waste was characteristic for ignitability and toxicity.  

Facility was cited for failing to conduct a proper waste determination and other hazardous waste generator violations.

Observed facility lab technician 
demonstrate a gram staining 
procedure.

About 50 stains per month are 
performed  (Per EH&S)

Sample results indicated the 
reagents are hazardous

FP=77.7 Degrees F [<140F]
LC50=67.9mg/L [<500 mg/L]

Lab technician stained two 
slides.

Generated about 20mL of 
waste reagents

Collected samples from 
reagents falling off the slide.

Prior to rinsing with water



This lab receives 80-90% of all gram 
stain samples for Sharp.

100-150 slides are processed per day 
(Per EH&S)

Sample results indicated the 
reagents are hazardous

FP=114.1 Degrees F [<140F]

Lab technician stained 
four slides.

Collected samples from 
reagents falling off the slide.

Prior to mixing with water

The results indicated that the waste was characteristic for ignitability.  

Facility was cited for failing to conduct a proper waste determination and other hazardous waste generator violations.



Senario
• Hospital “A” Estimation: 

– Completes about 2 stains per day or about 50 slides per month.
– This equates to about 10mL x50 slides =500mL or 0.5L of toxic and flammable hazardous waste illegally 

disposed in the sink per month.

• Hospitals “B, C, and D”:
– Generates approximately 0.5L of toxic and ignitable hazardous waste per month at each hospital.  Total of 

1.5 L per month

• Lab “A”: 
– Director of Lab, stated that about 100-150 slides are processed per day. 
– Approximately generating (125 slides*20 workdays per month) = 2,500 slides/month or 2,500*10mL = 

25,000mL or 25L of toxic and ignitable hazardous per month.   

• It is estimated that this healthcare system was illegally disposing approximately 27 L of hazardous waste per month 
continuously since April 2005. If volume of slides that need gram staining did not change since 2005, then the total 
volume of hazardous waste illegally disposed in sink is estimated around 4,644 L or 1,226 gallons. 



Best Management Practice (BMP)
Option 1: 
• Collect all lab staining and rinsate waste in a tray
• Empty the collection tray after every use into a properly managed 

hazardous waste container, suitable for flammable and toxic wastes. 
Option 2: 
• Collect staining waste and rinsate waste separately
• Empty the staining waste collection tray after every use into a properly 

managed hazardous waste container, suitable for flammable and toxic 
wastes. 

• Rinsate waste can be tested and potentially disposed as non-hazardous 
if not characteristic for hazardous waste  
– Ignitability, Corrosivity, Reactivity, and Toxicity



https://www.sandiegocounty.gov/content/dam/sdc/deh/hmd/pdf/HM
G-3023%20(10-22)%20-%20Staining%20Waste%20Guidance.pdf



WHERE TO LOOK

SURGERY



SURGERY

Sterile Prep Solutions

• Chlorhexidine

• Alcohol



SURGERY

• Every facility that 
performs general 
anesthesia will have an 
anesthesia machine

• These machines will 
have a carbon dioxide 
(CO2) absorber



CO2 Absorbers
• Used to absorb carbon 

dioxide (acidic) exhaled by 
the patient under general 
anesthesia

• Made of CaOH2, NaOH, KOH 
and/or BaOH2 (basic).

• Absorbers typically include a 
pH sensitive dye that changes 
to a blue-violet color when 
granules are saturated with 
CO2.





CO2 Absorbers

• Hydroxides: most have a pH between 12-14
• As the granules become more saturated with CO2, the 

pH will increase from basic toward neutral; however, 
many manufacturers recommend disposal around 
50% saturation

• Granules may still exceed pH 12.5 at the time of 
disposal.  Waste determination is required. 



The frequency the CO2
absorber is disposed is 

typically based on:
# hours of surgery 

-or-
# of days

CO2 Absorbers



Corrosive Wastes
• Aqueous Corrosives = RCRA 40 CFR 261.22

(1) It is aqueous and has a pH less than or equal to 2 or greater than or equal to 
12.5, as determined by a pH meter .... 
(2) It is a liquid and corrodes steel (SAE 1020) at a rate greater than 6.35 mm 
(0.250 inch) per year at a test temperature of 55 °C (130 °F) ...

• Non-Aqueous = Non-RCRA (California) 22 CCR §66261.22 - Definition also includes: 

(3) it is not aqueous and, when mixed with an equivalent weight of water, 
produces a solution having a pH less than or equal to 2 or greater than or equal to 
12.5, as determined by a pH meter…;
(4) it is not a liquid and, when mixed with an equivalent weight of water, produces 
a liquid that corrodes steel (SAE 1020) at a rate greater than 6.35 mm (0.250 inch) 
per year at a test temperature of 55°C (130°F)...



WHERE TO LOOK

EQUIPMENT STERILIZATION



EQUIPMENT STERILIZATION

• Sterilization solutions are frequently used in healthcare to 
disinfect equipment. 

• According to the CDC, these include alcohols, chlorine and 
chlorine compounds, formaldehyde, glutaraldehyde, ortho-
phthaldehyde, hydrogen peroxide, iodophors, peracetic acid, 
phenolics, and quaternary ammonium compounds. 

• Commercial formulations based on these chemicals are 
considered unique products and must be registered with EPA 
or cleared by FDA. 

https://www.cdc.gov/infectioncontrol/guidelines/disinfection/disinfection-methods/index.html#:%7E:text=These%20include%20alcohols%2C%20chlorine%20and,phenolics%2C%20and%20quaternary%20ammonium%20compounds.


EQUIPMENT STERILIZATION
• According to the FDA: Medical devices are sterilized in a 

variety of ways including:
– Steam
– Dry heat
– Radiation
– Ethylene oxide gas
– Vaporized hydrogen peroxide
– Vaporized peracetic acid
– Chlorine dioxide gas
– Nitrogen dioxide 



EQUIPMENT STERILIZATION

• Chemical disinfectants may be hazardous waste 
when disposed and require a hazardous waste 
determination.   

• Many of them may be corrosive, reactive (oxidizers), 
or toxic.



Peroxyacetic Acid



Rapicide part A



Oxidizers

• Oxidizers are chemicals that react readily with 
organic materials, which is what makes them good 
disinfectants.  They are effective in destroying 
microbes.

• But this characteristic also makes chemicals reactive
and particularly dangerous in a fire.  As well as highly 
toxic to aquatic life. 



WHERE TO LOOK

PHARMACY



PHARMACY

Pharmacy wastes are 
complicated, and 
mischaracterization of 
waste is common.

DEASequestion

RCRA Solid Waste

Medical 
Waste

Reverse 
Distribution



• Controlled substances: Federally regulated by DEA per the 
Controlled Substance Act of 1970

• RCRA hazardous waste: Federally regulated by the Resource 
Conservation and Recover Act of 1976 .

• California:  Non-RCRA hazardous waste pharmaceuticals regulated 
by CDPH & some Med Waste LEAs per the Medical Waste 
Management Act

Pharmaceutical Waste Regulation



2012 EPA Report on Hazardous 
Waste Pharmaceuticals 

• Review conducted to evaluate the U.S. 
EPA’s process to identify and 
appropriately classify pharmaceuticals 
as hazardous waste and to ensure their 
safe disposal. 

• “general lack of awareness by the 
health care industry of RCRA 
regulatory requirements.” 

• http://www.epa.gov/oig/reports/2012/
20120525-12-P-0508.pdf

http://www.epa.gov/oig/reports/2012/20120525-12-P-0508.pdf


What’s the Problem?

• In 1980, EPA identified approximately 31 chemicals used as 
pharmaceuticals that met the RCRA hazardous waste criteria, 
but EPA has not updated its list since that time. 

• OSHA lists 61 pharmaceuticals on its hazardous drug list which 
remains a primary reference for identifying drugs that should 
be handled as hazardous waste. 

• The NIOSH Drug Alert list published in 2010 includes 157
drugs that are considered hazardous. 

• HOWEVER, the FDA has approves an average of 30 new drugs 
each year since 1996 (over 800 new drugs). 



How big is the problem?

• “The United States still leads the world in pharmaceutical production, 
accounting for 39% of world production”1

• “Americans consume 80% of opiate painkillers produced in the world.”2

• 48% percent of Americans have taken at least one prescription drug in the 
past month3

• In 2007-2008, 1:5 children and 9:10 older Americans reported using at 
least one prescription drug in the past month4

• U.S. hospitals and long-term care facilities annually flush approximately 
250 million pounds of unused pharmaceuticals down the drain5

• U.S.G.S. conducted a study of 139 streams across the country during 1999-
2000 and detected pharmaceutical compounds in 80% of the streams 
sampled.6



What does that mean?
The majority of prescription medications are left to each 
individual state to regulate.  Some states do not regulate 
pharmaceutical waste at all
• Controlled substances: Federally regulated by DEA per 

the Controlled Substance Act of 1970
• RCRA hazardous waste (5%): Federally regulated by EPA 

per the Resource Conservation and Recovery Act of 1976 
• All other pharmaceutical waste: No federal regulations

– California:  Regulated by CDPH per the Medical Waste Management Act (24%)
– Other States: USEPA Where You Live - State Medical Waste Programs and Regulations: 

http://www.epa.gov/osw/nonhaz/industrial/medical/programs.htm

http://www.epa.gov/osw/nonhaz/industrial/medical/programs.htm


Misunderstanding 
leads to 

mismanagement



2008 AP Investigation 
A five-month investigation by the Associated Press 
discovered that pharmaceuticals, including antibiotics, 
hormones, pain killers, and anti-seizure compounds, have 
been found in public drinking water supplied to over 40 
million Americans across the US. 
• “Drugs found in drinking water” – USA Today, 3/2008 
• “Drugs in U.S. Drinking Water” – Medical News Today, 3/2008
• “Dosed without prescription” – National Resource Defense Council, 

12/2009

http://hosted.ap.org/specials/interactives/pharmawater_site/
http://usatoday30.usatoday.com/news/nation/2008-03-10-drugs-tap-water_N.htm
http://www.medicalnewstoday.com/articles/100038.php
http://docs.nrdc.org/health/files/hea_10012001a.pdf


Down Stream Effects

• Local Impact:  A study of the Tijuana Estuary has shown the 
presence of antibiotic resistant bacteria caused by “natural” 
selection from storm water runoff (Cummings, 2008). 

• State Impact: Drugs have been detected in the drinking water 
supplies of 24 major metropolitan areas including southern 
California (AP, 2008)

• National Impact: The U.S. Geological Survey (USGS) showed 
pharmaceutical contamination in national waterways (Barnes et al., 
2008). 

• International Impact: Pharmaceutical contaminates can also make 
their way into our oceans and food sources as illustrated by 
antidepressant detection in fish (Raloff, 2008; Bai, 2008). 



Pharmaceutical Rule – Subpart P

USEPA’s Pharmaceutical Rule 
amendments went into effect 
on… The amendments are 
considered optional because 
they are less stringent than 
California’s existing 
hazardous waste program. 
DTSC is currently considering 
adopting the amendments
“as a whole” which if 
adopted would require:

 One-time notification on the EPA Form 8700-12 
 No generator categories under Subpart P (no “LQG”)
 No biennial reporting requirement for RCRA HW 

pharmaceuticals
 Hazardous waste determination (and reverse distribution)
 May accumulate hazardous and non-hazardous waste 

pharmaceuticals in the same container
 Training and record keeping requirements
 Label accumulation containers with the words “Hazardous 

Waste Pharmaceuticals”. No HW codes nor other labeling 
requirements

 Accumulation time limit: 1 year
For more info, go to the 11/6/2022 presentation by DTSC/USEPA

https://dtsc.ca.gov/pharmaceutical-waste-rulemaking/
https://dtsc.ca.gov/wp-content/uploads/sites/31/2022/11/Final-Translated-Workshop-PP-Pharm-Rule-002.pdf?emrc=694800




Trace vs. Bulk Chemo
Trace Chemo = MW
HSC 117690(b)(5) “Trace chemotherapeutic 
waste” means waste that is contaminated 
through contact with, or having previously 
contained, chemotherapeutic agents, 
including, but not limited to, gloves, 
disposable gowns, towels, and intravenous 
solution bags and attached tubing that are 
empty. A biohazardous waste that meets the 
conditions of this paragraph is not subject to 
the hazardous waste requirements of Chapter 
6.5 (commencing with Section 25100) of 
Division 20.

Bulk Chemo = HW
22 CCR § 66261.7(p) The residue remaining in a bulk 
container (as defined in section 66260.10) that has held 
hazardous waste is not a hazardous waste, except as 
provided in subsections (p)(2) and (p)(3), and a facility that 
receives the bulk container for cleaning or reuse, by such 
receipt is not receiving offsite waste, if the bulk container is 
empty as defined in subsection (p)(1) below.
(1) A Previous bulk container that has held hazardous waste 
is empty if:
(A) for a residue that contains a material described in 
subsection (d) of this section, the bulk container is empty 
pursuant to subsection (d); or
(B) for a residue that does not contain a material described 
in subsection (d), the residue is no more than 0.3% by weight 
of the total capacity of the bulk container.

In other words:  >0.3% weight of the container = HW



Aerosols
Municipal

Solid
Waste

• Most packaging
• Most empty bottles 

and vials
• Most empty IVs
• Paper
• Plastic
• No drugs
• No P-waste 

containers

© 2010 WM Healthcare Solutions, Inc.

Sewer 
System

Compatible 
Hazardous 

Waste*

Trace 
Chemo 

(Sharps) 

Trace 
Chemo 
(Soft)

Non-RCRA 
Hazardous 

Drugs

Red
Sharps

• P-listed 
(inc. containers)

• U-listed
• D-listed t toxic,
• Ignitable
• Bulk chemo
• Haz/Chemo spill

clean up
• PharmE Haz®

Lined Non-Hazardous Waste Landfill

Medical Waste Incinerator
Autoclave/ 
Microwave

Shredded (Most states)AshAsh

Lined Hazardous Waste 
Landfill

Federally Permitted Hazardous 
Waste Incinerator

• Ignitable 
aerosols

• Pressurized
aerosols

Ash

• IVs
o Dextrose
o Saline
o Sterile Water
o Lactated   

Ringer’s
o K  salts
o Ca salts
o Mg salts

• Controlled 
substances???

• No other drugs

• Empty vials and 
ampules

• Empty syringes 
and needles

• Empty IVs

• Gowns
• Gloves
• Tubing
• Wipes
• Packaging

• All non-RCRA 
hazardous 
pharmaceutical 
waste

• No biohazardous 
drugs

• No sharps

• Empty syringes, 
needles, ampules 
(except chemo)

• Bio-hazardous 
drugs

* Dual waste for sharps

Publicly 
Owned 

Treatment 
Works

( POTW)

Water 
Supply 



Sequestration



WHERE TO LOOK

MORGUES AND MORTUARIES



MORGUE/MORTUARY

In a hospital, the morgue is where bodies are held until 
they are retrieved.  Many often have an autopsy table 
for examining cadavers or collecting tissues.

Tissues are then placed in formalin 
(10% formaldehyde) or related 
solution for “fixing” the tissues 
before going to histology.

https://northamerica.covetrus.com/content/pdfs/p000114.pdf


MORGUE/MORTUARY
The practice of embalming 
has been around since 3200 
BC as started by the 
Egyptians.

According to the CA Funeral 
Bureau there are 1,107 
funeral homes/mortuaries in 
California as of March 2023. 

Public Information - Licensee 
Lists Overview - California 
Department of Consumer 
Affairs

https://www.dca.ca.gov/consumers/public_info/index.shtml


MORGUE/MORTUARY

Today, embalming is typically 
done in funeral homes. The 
body is first cleaned and any 
fluids are removed. Then, 
embalming fluid is injected 
into the arteries, which helps 
to preserve the body tissues.  
Excess embalming fluid is 
often flushed down the drain. 



MORGUE/MORTUARY

• Embalming Machines and Solutions



Typically embalming fluid contains a mixture 
of formaldehyde, methanol, ethanol and other 
solvents. The formaldehyde content generally 
ranges from 5 to 35 percent and the ethanol 

content may range from 9 to 56 percent.



Embalming Fluid





• Unused = RCRA 
hazardous waste

• Used = not RCRA 
hazardous waste

• But what about 
California? 



…and what if 
formaldehyde is not 
the sole active 
ingredient?

TBD



RECAP



Healthcare Facilities
• Hospitals
• Medical Schools and Universities
• Outpatient Surgery Centers
• Diagnostic Testing Laboratories (human, animal, plant) 
• Research Facilities
• Specialty Medical Clinics (e.g. Oncology Centers, Dialysis Clinics)
• Veterinary Hospitals and Clinics
• Mortuary and Autopsy Facilities
• Blood banks and collection services
• Nursing homes and Assisted-Living centers
• Ambulance Services



Where to Look

• Laboratories 
• Surgical Suites
• Pharmacy
• Morgue and Mortuaries
• Oncology 
• ?



Other CUPA Programs
• HMBP:

– Ethylene Oxide:  200 cuft. or more
– Oxygen, Nitrogen, Nitrous Oxide (Medical gases): 1,000 cu.ft or 

more
– Helium (MRI machines): 1,000 cuft or more
– Hazardous materials ≥ 55 gallons, 500 pounds, or 200 cubic feet

• APSA:
– Emergency generator tanks >1,320 gallons

• USTs:
– Underground emergency generator tanks



Other Regulatory Agencies

• Industrial Wastewater Agency (Hazardous waste to sewer)

• Local Enforcement Agency (Medical Waste generators and 
onsite treatment facilities) 

• California Department of Public Health (Medical Waste 
transporters and offsite treatment facilities) 

• Department of Toxic Substances Control (Hazardous Waste 
Transporters and TSDFs) 

• Air Pollution Control District (Crematoriums and TSDFs) 



“The Way Forward”

“The management of healthcare waste requires 
increased attention and diligence to avoid 

adverse health outcomes associated with poor 
practice, including exposure to infectious agents 

and toxic substances.”
- World Health Organization, 2018



“The Way Forward”
Key elements in improving healthcare waste management:
• Raise awareness of the risks related to healthcare waste, and of safe 

practices
• Build a comprehensive system, addressing responsibilities, resource 

allocation, handling and disposal. This is a long-term process, sustained by 
gradual improvement

• Select management options to protect people from hazards when collecting, 
handling, storing, transporting, treating or disposing of waste

• Evaluate processes to minimize hazardous wastes
• Ensure proper waste segregation
• Where feasible, use treatment of hazardous healthcare wastes rather than 

disposal
• Develop strategies and systems for program improvement.
• Implement strong program oversight and regulation



POLL

Question #4: In one word, how would you describe 
today’s training?



POLL

Question #5: Send me your questions or feedback! 



Thank You!

Arleen Gurfield, MPH, REHS
Supervising Environmental Health Specialist
County of San Diego – Hazardous Materials Division
Email:  arleen.gurfield@sdcounty.ca.gov
Work cell: (858) 229-1135
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