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What Are Co-Located Dry Cleaners?
Dry cleaners using tetrachloroethylene (also known 
as perchloroethylene, PCE, or perc) or other 
chemicals are sometimes co-located in the same 
building with residences, offices, retail businesses, 
or food establishments. Through normal operations, 
these dry cleaners can release chemical emissions 
that contaminate the air to varying degrees inside 
the buildings that house them. PCE is the most 
frequently used solvent in the dry cleaning industry 
and is the primary air toxic emitted from the dry 
cleaning process. Trichloroethylene (TCE) also 
can be emitted during the dry cleaning process, 
but it is less commonly used in modern dry 
cleaning establishments and therefore not directly 
addressed in this fact sheet. It is important to note 
that not all dry cleaners operate cleaning machines 
on the premises, so the presence of a dry cleaner 
in a building does not automatically present a risk 
to nearby residents or workers.

PCE vapors can escape through pathways such 
as accidental spills, contaminated floors or drains, 
open containers, or poorly maintained or faulty dry 
cleaning machines. These vapors sometimes seep 
through floors, walls, and overhead ceiling spaces, 

where building ventilation systems circulate them 
into adjacent apartments or businesses. Under 
these circumstances, PCE levels in buildings with 
dry cleaner operations within the building or nearby 
may exceed health-based limits established by 
federal and state regulatory agencies.

Dry cleaner operations that occupy the same 
building as residences (such as apartments, 
condominiums, or townhomes) are referred to as 
co-residential facilities. Co-residential facilities 
pose a greater potential health risk because 
people living in a building that houses dry cleaning 
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machines may experience long-term, involuntary, 
and possibly harmful exposures to PCE vapors. 
Consequently, the U.S. Environmental Protection 
Agency (EPA) and some states have enacted rules 
governing the operation and eventual banning 
of co-residential dry cleaning facilities. Although 
technology controls to reduce PCE emissions 
from co-residential dry cleaning units have been 
enacted and generally are effective in reducing 
exposures, evidence indicates that in certain 
cases, exposures can remain relatively high.

Higher risks also may be present when a dry 
cleaning operation is co-located in a building with 
other businesses, day-care centers, schools, or 
other establishments where people spend many 
consecutive hours indoors. Individuals who work 
in those buildings or who frequent them, including 
young children, the elderly, people with chemical 
sensitivities, and other sensitive populations, also 
could experience prolonged exposures to vapors at 
above acceptable exposure levels.

Health Effects
Recently, EPA determined that exposure to PCE 
may result in non-cancer and cancer health effects. 
The potential for harmful effects of PCE on human 
health is determined by many factors. These include 
the dose (how much), how long, age at exposure, 
general health status, family traits, and lifestyle.  

According to EPA’s 2012 toxicity assessment 
for PCE, a sensitive non-cancer health effect of 
concern following short- and long-term inhalation 
exposure to PCE, based on human and animal 
studies, is nervous system toxicity. Acute exposure 
studies in humans included symptoms consistent 
with depression of the central nervous system 
(e.g., dizziness, and drowsiness). Long-term PCE 
exposure primarily results in visual changes, 
increased reaction time, and decrements in 
cognition in humans. EPA’s inhalation Reference 
Concentration is based on these neurological 
effects observed in two studies in adults following 
occupational exposure. Other non-cancer health 
effects of PCE exposure identified in humans and 
animals include toxicity to the kidney, liver, immune 
and hematologic systems, and on development 
and reproduction. 

Recently, EPA classified PCE as “likely to be 
carcinogenic in humans” by all routes of exposure. 

This characterization of cancer is based on 
suggestive evidence of carcinogenicity in human 
studies and conclusive evidence of increased 
tumor incidence in rats and mice. For example, 
PCE increased the incidence of liver tumors in 
mice and of mononuclear cell leukemia in rats. 
The available human studies provide a pattern of 
evidence associating exposure to PCE with several 
types of cancer, specifically bladder cancer, non 
Hodgkin lymphoma, and multiple myeloma. For 
other types of cancer, including esophageal, 
kidney, lung, liver, cervical, and breast, more 
limited data are available.

Standards established under the Occupational 
Safety and Health Act of 1970 (OSHA) generally 
apply to exposure to chemicals in the work place, 
assuming an 8-hour day and 40-hour work week 
for an average healthy worker who is trained in 
handling solvents such as PCE. OSHA standards 
generally are higher than the health-based 
standards used by EPA and many state regulatory 
agencies. States and EPA usually will defer 
to OSHA’s standards in occupational settings, 
where workers voluntarily accept the known risks 
associated with exposure to chemicals during 
their employment and safety equipment (such as 
special clothing and respiratory gear) and periodic 
health monitoring are available to limit foreseen 
exposures to hazardous chemicals. However, in 
other instances where building occupants have 
not voluntarily accepted a risk associated with 
exposures to chemical vapors, risks should be 
measured on the basis of state or federal health-
based standards. 

Commercial tenants or residents of buildings 
that also house a dry cleaning operation could 
experience prolonged exposures to vapors at much 



lower concentrations than those used in studies 
to identify possible health effects associated with 
exposure to PCE. Consequently the health effects 
of breathing in air or drinking water with low levels 
of PCE are poorly understood. To address this 
uncertainty and protect more sensitive individuals 
(for example, young children, pregnant women, 
or people with pre-existing health conditions), 
regulatory agencies set what they determine to 
be safe levels of PCE in air, based on the latest 
available data. These levels generally incorporate 
safety factors and use conservative exposure 
assumptions intended to safeguard the wide range 
of people who might be exposed.

Rules Governing Indoor Emissions
On September 22, 1993, EPA announced 
technology-based standards to control emissions 
of PCE from dry cleaning facilities. These are 
Generally Available Control Technology (GACT) 
standards that focus on practices, processes, 
and control technologies to minimize fugitive PCE 
emissions, rather than standards that specify 
health-based concentrations that should not be 
exceeded. These standards require dry cleaner 
operators to install equipment for aggressive 
control of PCE emissions, conduct weekly 
inspections to detect PCE leaks, repair leaks, and 
maintain records, all of which should result in a 
substantial decrease in indoor air PCE levels in 
buildings.

In 2006, EPA announced more stringent dry 
cleaner standards to protect public health with 
an added margin of safety. Among the new rules 
was a requirement to phase out the use of PCE 
by dry cleaners located in residential buildings by 
December 21, 2020. This requirement recognizes 
that co-residential dry cleaners pose a much higher 
health threat due to their close proximity to building 
inhabitants and the potential for much longer 
exposure periods. This requirement does not apply 
to non-residential, mixed-use buildings.

Some states, including California, Florida, Maine, 
Massachusetts, Michigan, New Jersey, New York, 
Ohio, Rhode Island, and Vermont, have regulations 
addressing PCE emissions from dry cleaners that 
are more stringent than the federal rules. Additional 
requirements may include the use of vapor barriers 
or carbon filters to capture vapors, weekly leak 
inspections, annual third-party inspections, and 

operator certification by an approved training 
program. Some states do not distinguish between 
dry cleaners co-located in residential buildings and 
those located in any mixed-use building. Contact 
your state regulatory agency for information about 
the standards regulating fugitive emissions from 
dry cleaners located in residential or mixed-use 
settings.

Commercial property owners also may impose 
their own requirements for dry cleaning tenants. 
Some require dry cleaning tenants to replace their 
PCE machines with machines that use alternative 
solvents as a condition for renewing the lease. In 
other cases, commercial owners have prohibited 
future dry cleaning operations on their properties 
due to concerns about the negative publicity and 
potential liabilities associated with PCE health 
risks, potential future cleanup costs if releases 
occur, third-party lawsuits by nearby property 
owners, and concerns about the effect of these 
potential liabilities on future property sales and 
refinancing.

Testing for the Presence of PCE
Indoor air impacts can be difficult to estimate. 
Indoor air sampling is required to accurately 
measure the PCE levels that accumulate in a home 
or a business. Sampling indoor air for PCE and 
similar compounds is a complex and expensive 
process. Each sample can cost up to $1,500 per 
test. Sampling must be conducted by a qualified 
environmental consultant who is experienced in air 
sampling technology.

Indoor air samples usually are collected in a 6-liter 
or 10-liter Summa canister (a vacuum bottle with a 
slow intake valve) or by using a passive sampler. 
The canister fills with air over a pre-set period, 
usually 24 hours for a residential property or 8-10 
hours for a commercial or industrial facility. The 
sample canister is placed on the lowest occupied 
floor of the structure, away from areas of increased 
air movement like vents, fans, windows, or outside 
doors. The canister is placed at a height that would 
simulate the breathing space of the occupants of 
the specific room (approximately three feet above 
the floor).

Due to differences in occupant habits, building 
ventilation, and weather conditions, measured 
vapor concentrations may vary by a factor of 10 or 



more within buildings over time or among adjacent 
buildings that are investigated. As a result, indoor 
air generally needs to be sampled a number of 
times to better understand the level of exposure to 
which occupants might be subject.

The sensitive test method used to analyze an air 
sample is capable of detecting PCE and other 
volatile organic compounds coming from a co-
located drycleaner and also from other sources. 
PCE in indoor air also may originate from products 
that contain PCE that are used in the home or 
office, such as glues, cleaning solvents, certain 
building materials, and even clothing that has 
been dry cleaned. Other potential sources of PCE 
include outdoor air contamination associated with 
emissions within an urban environment (including 
nearby manufacturing operations or dry cleaners), 
petroleum constituents from fuels, and soil and 
ground water contamination beneath the building.

Interpreting Sampling Results
Indoor air sampling measurements should be 
compared against health-based screening 
concentrations or standards established by the 
state or EPA that apply to the appropriate residential 
or commercial exposure scenario. Screening 
concentrations for residential or commercial 
exposure scenarios will be different primarily 
because of the presumed exposure duration (24 
hours per day and seven days per week for a 
home versus 8-12 hours and five days per week 
for a business). If sampling results suggest that 
any detected vapors exceed these numbers 
and thus may pose an unacceptable risk, further 
investigations or mitigation may be necessary.  

Conclusion
Short and long-term exposure to potentially 
harmful PCE vapors can have a negative impact 

on human health. Building tenants, property 
owners, and governmental organizations with 
regulatory authority should evaluate the potential 
for PCE vapors from co-located dry cleaners 
to seep into adjoining or nearby residences or 
businesses. People living or working in buildings 
that also house dry cleaning machines should 
educate themselves about the potential health 
risks associated with long-term exposure to PCE 
vapors and ask the property owner about any 
precautions that may have been taken to prevent 
unintended exposure. 

If testing reveals that PCE vapors are present 
above levels of concern, voluntary steps may be 
taken to control or prevent these air emissions 
in order to minimize the potential health effects. 
These steps might include:

►► Building construction design alternatives that 
would limit the movement of vapors (such as the 
installation of vapor barriers);

►► Adjusting or reconfiguring the building’s heating, 
ventilation, and cooling systems to prevent 
or minimize the movement of vapors outside 
the area where the dry cleaning machines are 
operating; 

►► Persuading or requiring dry cleaners to use an 
alternate dry cleaning technology that does not 
result in the generation of harmful vapors; and 

►► Banning the placement of a dry cleaner in 
a building if the potential threat posed by its 
operation is found to be significant. 

For more information about select state regulatory 
dry cleaning programs, the health effects 
associated with PCE exposure, and other issues 
affecting dry cleaning operations, please visit the 
State Coalition for Remediation of Drycleaners 
(SCRD) website at http://www.drycleancoalition.org/. 

In an effort to foster scientific and technical advances in characterization, monitoring, and remediation of 
contaminated sites, the SCRD encourages full and frank discussion of all technical matters and related 
issues that come before it. Information presented in this fact sheet represents the views of the participants 
and has not received formal EPA peer review. Therefore, this information does not necessarily reflect the 
views of EPA or other participating organizations, and no official endorsement should be inferred. The 
information is not intended, nor can it be relied upon, to create any rights enforceable by any party in 
litigation within the United States or any other country. 


