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What’s Driving the Need?
Explosion of Opioid Use in the US

Source: CDC, Drug Overdose Deaths

The fentanyl epidemic began in Canada, 
and has rapidly covered the United 
States: 

 Law enforcement are encountering mixing 
houses, pill mills or cutting houses where 
fentanyl powders are (re)processed for 
sale & distribution. 

 Large scale or “mom & pop” clandestine 
labs are being set up, following the METH 
lab example.  They aren’t prevalent, but it 
could change because fentanyl chemistry 
is not complicated



It’s More Than Prescription Pills

Source: CDC, Understanding the EpidemicSource: CDC, Understanding the Epidemic



Definition of Problem
• Fentanyls are a class of synthetic opiates 

(opioids) that are classified as Schedule 
II substances under the Controlled 
Substance Act 

• Fentanyls may be used alone or mixed 
with narcotics to enhance their potency

• Most fentanyl powders are imported from 
China & Mexico. 

• Currently, the number of law enforcement 
encounters is soaring.

• Fentanyl and fentanyl analogs are quite 
numerous and ever changing

Source: CDC, LEO Encounters/Fentanyls



Definition of Problem Cont’d
Fentanyl Analogs and Synonyms

Common Fentanyl, Salts & Analogs
 Fentanyl;
 Fentanyl citrate; 
 Carfentanil; 
 3-Methylfentanyl; 
 α-Methylfentanyl; and 
 numerous others

Synonyms
 1-Phenethyl-4-(N-phenylpropionamido)piperidine; 
 1-Phenethyl-4-(phenylpropionylamino)piperidine; 
 1-Phenethyl-4-Npropionylanilinopiperidine;
 DEA# 9801; 
 Fentanest; 
 Fentanil; 
 Fentanila (Spanish); 
 Fentanylum (Latin); 
 Leptanal;
 Pentanyl;
 Phentanyl;
 R4263; 
 Sentonil; 
 N-(1-phenethyl-4-piperidyl)-, hydrochloride; and
 Numerous others Source: CDC Stacks, J Chromatogr B Analyt Technol Biomed Life Sci. 962:52-58. 



Source: UNODC, Fentanyl and Its Analogues - 50 years On

Definition of Problem Cont’d
Fentanyl Analogs and Synonyms



Definition of Problem Cont’d
• Other illicit drugs may be present

N-bomb (Glitter) 
LSD 
Heroin 

• Fentanyl substitutes may be present
U4770
W-18
N-phenethyl-4-piperidone (NPP), or 
4-anilino-N-phenethyl-4-piperidine (ANPP) 

• Precursors and mixing compounds may be present
propionyl chloride
sodium borohydride
4-piperidone hydrochloride 
phenethyl bromide
phenethyl tosylate

Gray death: A combination of several
opioids, most commonly heroin,
carfentanil, the opioid U-47700, &
fentanyl.



Development of the 
Fentanyl and Fentanyl Analogs Fact Sheet 

• EPA saw the need to develop a Fentanyl and Fentanyl Analogs Fact Sheet 
(FFS) for their On-Scene Coordinators (OSCs) and response contractors

• The FFS was developed to provide OSCs with a brief summary of useful 
information that might be needed in the event they are called out to an 
opioid response

• The FFS may be shared with non-EPA response partners and other local, 
state and federal entities.

• The FFS is a living document that changes as the science of opioid 
environmental fate, transport and toxicity develops.



• This is a Fentanyl and Fentanyl Analogs Fact 
Sheet, not EPA “guidance.”

• It has no statutory/regulatory authority
 EPA is not responsible for non-EPA entities. Non-EPA 

personnel are encouraged to develop health and safety 
guidance for their own personnel. 

 Mention of trade names or services in the FFS does not 
convey official EPA approval or endorsement.

 EPA does not assume responsibility for errors, 
misinterpretation of technical information, injury or 
illness as a result of use or misuse of the FFS

Development of the 
Fentanyl and Fentanyl Analogs Fact Sheet 

Cont’d



Goals of the 
Fentanyl and Fentanyl Analogs Fact Sheet

• To provide EPA OSCs with technical information on the fentanyl 
class of opioid compounds

• To establish guidance in case EPA has to clean-up and 
remediate opioid contaminated sites

• To provide EPA’s local and state Hazmat partners with the most 
pertinent information needed for an effective and safe response 
to opioid contaminated sites.  

• To provide EPA OSCs and response contractors with accurate 
H&S information to develop a site specific opioid HASP

• To provide EPA OSCs and response contractors with accurate 
information to select appropriate PPE



Future Scenario
• Currently, EPA’s role is undefined, but local authorities 

and Hazmat teams have sought technical advice on 
proper PPE and decon protocols at contaminated sites. 

• No OSCs have responded to a site yet.
• The most likely scenarios will be reports of sudden and 

unknown symptoms of exposures; or 
• Calls about illegal dumps, makeshift labs, and sites 

where fentanyl is suspected.
 Pill factories with a green dust covering everything. 

Makeshift laboratories found in apartments, houses, garages 
and storage facilities.  

 Illegal dumps containing the remnants of laboratories in wooded 
areas, beside roadways, and in abandoned buildings.



Fentanyl and Fentanyl Analogs Fact Sheet 
Sections / Tables

(www.epa/gov/fentanyl)

• Introduction
• Characteristics & Analogs
• Physical Properties
• Potential Exposure Pathways
• Provisional Action Levels & 

Exposure Limits
• Relative Potency
• Personal Safety

• Personal Protective Equipment
• Field Detection
• Sampling
• Analysis
• Decontamination / Cleanup
• Personnel Decontamination
• Waste Management
• References



Fentanyl and Fentanyl Analog Fact Sheet
Challenges

• The scientific literature is limited on the 
environmental fate and transport of fentanyl 
contamination

• Existing data are incomplete, sometimes 
contradictory, and may change without prior 
notice.

• Emphasis is on clinical not environmental 
exposure in most literature citations 

• Many ingestion and inhalation exposure 
values are industry derived (OEL, etc.). 

• There are no OSHA values and the existing 
values have not been vetted by appropriate 
regulatory agencies. 



Fentanyl and Fentanyl Analog Fact Sheet
Challenges Cont’d

 No dermal values (OEL, OEB, OEG, etc.) have 
been established by industry

 Appropriate regulatory agencies have not 
established exposure values that are useful to 
responders.

 We know skin exposure is dangerous based on 
information that is known about the absorption of 
fentanyl compounds from clinical use of fentanyl 
patches.

 The data sets are not standard or at times, even 
comparable. 

 Different fentanyl compounds use different solvents 
when present in liquid form, or in patches, which 
effects motility of each in the human body. 

Dermal exposures values are even more problematic!

Source: Oregon State University



Fentanyl and Fentanyl Analog Fact Sheet
Challenges Cont’d

• EPA’s role is currently undefined in the response and 
environmental remediation of fentanyl contaminated 
sites (use RICIN response as a model)

• How does EPA interact with local Hazmat teams who 
are responding to fentanyl sites

• EPA prefers Level A, but many local first responders 
cannot field a response in A or modified Level B

• How can local Hazmat teams respond in Level C “safer” 
• No reliable field detection at levels that are useful
• There has been little research on the environmental fate 

and/or the efficacy of the decontamination of materials 
contaminated with fentanyls 



Fentanyl and Fentanyl Analogs Fact Sheet
3 Main Areas of Emphasis

• Toxicity

• PPE

• Decon/Cleanup



Fentanyl and Fentanyl Analogs Fact Sheet
Emphasis - Toxicity

• Characteristics and Physical Properties
 Most fentanyl analogs are solid powders but can be diluted in water and solvents.
 May be present in patches, nasal sprayer, e-vape pens, eye droppers, etc.

• Provisional Advisory Levels (PAL) & Industry Occupational Exposure Limits (OEL) 
 Most inhalation values are industry based
 Ingestion values based on EPA’s PALs are reliable but incomplete (fentanyl citrate/ PALs 1)
 No dermal exposure values
 Lethal doses are very low
 All pathways (inhalation, ingestion, dermal) pose risks



Fentanyl and Fentanyl Analogs Fact Sheet
Emphasis – Toxicity Cont’d

Potency compared to morphine is sobering! 

RELATIVE POTENCY AND LETHAL DOSE OF SEVERAL FENTANYL DERIVATIVES,, 

COMPOUND
ESTIMATED RELATIVE POTENCY 
COMPARED WITH MORPHINE

ESTIMATED HUMAN ADULT LETHAL DOSE
TOTAL BODY BURDEN

Morphine 1 Morphine: 200 mg

Fentanyl 100-300 Fentanyl: 2 mg total exposure
(where 2 mg ~ 3-5 grains of salt)

Carfentanil 10,000 Carfentanil: 20 µg (0.020 mg) total exposure
(where 20 µg ~ less than the weight of a human eyelash)

(overdose level)3-methylfentanyl 5,500

α-methylfentanyl 400 Data on other fentanyl analogs currently unavailable

Modified from Van Bever, et al. (1974); Van Bever, et al. (1976); Higashikawa, Y., & Suzuki, S. (2008)



Fentanyl and Fentanyl Analog Fact Sheet
Emphasis - PPE

• Level A is preferred, but EPA recommends “modified” Level B 
for their OSCs and response contractors
 Taped suits, seams, gaps, wrists and booties so there is no 

“exposed” skin

• Modified Level C can be a secondary choice based on specific 
site conditions. 
 Level C must be modified to include a taped or hooded chemical-resistant 

suit with no exposed skin. 
 EPA suggests “modified” Level C for “non-intrusive” work and should be 

adequate for the personnel and equipment decon lines
 Exceptions are possible due to logistics and H&S considerations.  All 

exceptions must be documented in HASP



Fentanyl and Fentanyl Analog Fact Sheet
Emphasis - PPE Cont’d

• Local LEO & Hazmat/response teams may not be able 
to field a Level A or B team. Use “safer” Level C PPE
 Modified Level C – no exposed skin
 APR vs PAPR vs SCBA (where the APF = 50, 1000, 

10,000, respectively)

• Non-EPA teams must develop their own HASP for 
response, based on best available data, PPE available, 
and availability of MCM

• No EPA policy on use/availability of the antidote, 
Narcan™. 

• If we don’t have the antidote – Should we still 
respond? 



Fentanyl and Fentanyl Analog Fact Sheet
Emphasis – Decon/Cleanup

• Scientific data for fentanyl/opioid environmental cleanup is lacking
• Recommend a “tiered’ approach to decon

 Physical removal of powders, i.e.; HEPA vacuum 
 Oxidative decon solutions recommended for surface decon

Bleach, soap & water, PAA; may require pH adjustments

 Decon of aqueous solutions of fentanyl may require pH adjustment and/or 
use of adsorptive materials

• New Fentanyl analogs are being produced all the time, reported 
successful decon methods may not work on new analogs

• R&D needs to be done on the efficacy of decon products on 
different contaminated materials 



Fentanyl and Fentanyl Analog Fact Sheet
Summary

• The FFS is the 1st step for the EPA to standup its fentanyl site 
response capability – if that is indeed EPA’s role

• EPA’s policy and availability of MCM (Narcan/Naloxone) is undefined
• Information is rapidly evolving, responders needs to constantly 

review available sources: NIOSH ER cards, CDC and EPA 
• The FFS was primarily developed for EPA’s OSCs but we recognize 

that other state and county Hazmat teams, etc., may find it useful; 
we welcome their input into future version of the FFS

• Data gaps need R&D efforts to close,  NHSRC is pursuing research 
to address fentanyl Decon and other response gaps 



Fentanyl and Fentanyl Analog Fact Sheet
Main EPA Authors

(www.epa.gov/fentanyl)

Larry Kaelin / CMAD
732 -321-6625 • Kaelin.Lawrence@epa.gov

Lukas Oudejans / NHSRC
919-541-2973 • Oudejans.Lukas@epa.gov

Brian Kovak / ERT
732-321-6609 • Kovak.brian@epa.gov

mailto:Kaelin.Lawrence@epa.gov
mailto:Oudejans.Lukas@epa.gov
mailto:Kovak.brian@epa.gov


CMAD Contact & Readiness
Larry Kaelin, Chemist

Field Operations Branch, CBRN CMAD
732-321-6625 (office), 513-675-4751 (cell)

kaelin.Lawrence@epa.gov

Readiness - 24/7/365 On-Call    HQ EOC - 202-564-3850

Fentanyl and Fentanyl Analog Fact Sheet 
Requests/Comments

Please Contact CMAD:

mailto:kaelin.Lawrence@epa.gov
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