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In the fnt part of thw essay, I exam-
ined the technology of drycleaning in de-
tail. 1 Let’s focus now on the social

aspects of the drycleaning business: the
evolution of the drycleaning trade in the
US as a neighborhood business, and
public concerns about health and envi-
ronmental issues confronting the indus-
try today.

Major Trends

In the US, two trends emerged in the
drycleaning industry early in thw century
that have had a considerable impact on
the economic and sociologic role of the
drycleaning trade. One trend was to
combine the new drycleaning service
with the already existing wet-cleaning
laundry trade. Writing in a 1924 publica-
tion called Pmctica[ Dry C[eaner, Scour-
er and Garment Dyer, editors William
T. Brannt and J.B. Gray noted “.. the
growing tendency to combine the two
methods under the same roof . . . .“~ (p. 2)
These gentlemen attributed the trend to
the relative ease with which one could
add a drycleaning plant to existing laun-
dry faciMies, and to the convenience
such a combined service offered the
customer.

A second major trend that emerged in
the US was the decentralization of clean-
ing services, as noted by Albert E. John-
son, former director, Textile Trade Re-
lations, the International Fabricare In-
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stitute, Silver Spring, Maryland, in hk
book Drycleaning.3 (p. 4) He attributes
this decentralization to the “.. virtual
abandonment of the practice of re-dye-
ing garments and household furnis-
hings... .“ Presumably, the art of dyeing
required considerable skill and was ac-
complished most efficiently at a cen-
tralized facility, where technical knowl-

edge could be shared and dye vats of dif-
ferent colors could be maintained simul-
taneously. Johnson goes on to suggest
that Americans gave up the practice of
re-dyeing clothlng for two reasons: the
hQher quality of modem, nonfading
dyes made re-dyeing unnecessary, and
in the twentieth century it has become
more common to dkcard and replace
old gceds than to refurbish them.

The trend toward decentralized,
neighborhood drycleaning plants would
probably not have been possible without
the development, in the 1930s, of non-

flammable solvents. Brannt and Gray
reviewed at great length the elaborate
safety precautions that had to be taken
in order to set up a drycleaning plant us-
ing primarily flammable solvents, such
as benzene, benzol, and gaaoline.z (p.
23-34) These authors cautioned that
most large cities at that time had strin-

gent laws governing the design of such
plants, and that some cities, such as
Paris, outlawed drycleaning plants en-
tirely. The development and widespread
availability of synthetic drycleaning sol-
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vents that were nonflammable and non-

explosive, dkcussed in detail in Part 1 of
this essay, was a major achievement for
the industry. 1 Maurice W. Ramey, au-
thor of the book, Dry Cleaning and De-
creasing: Chemicals and Processes, con-
cludes that the use of these nonflamma-
ble solvents permitted small drycleaning
plants to open in metropolitan areas and

shopping centers where they previously
might have been banned because of the
fire hazard they posed.q (p. 1)

In the US, the laundry and dryclean-
ing trades prospered in the first half of
the twentieth century; according to Van
Sigworth, National Institute of Dry-
cleaning, the drycleaning industry grew
from a $55 million business in 1919 to an
estimated $2.8 billion business in the late

1960s.5 However, there is evidence that
by the late 1960s, the industry was in
trouble. Richard B. Cames, an econo-
mist, Bureau of Labor Statistics, notes
that despite a rate of productivity growth
of 2,8 percent in the laundry and clean-
ing industry from 1965 to 1970, output
and hours in thk industry actually de-
creased.G In addition, Cames notes,
“Constant dollar personal consumption
expenditures for laundry and cleaning
service are estimated to have declined 30
percent from 1970 to 1976.” Cames at-
tributes some of th~ decline to the prev-
alence of home washers and dryers, the
increased availability and lower cost of
coin-operated laundries, and the intro-
duction of self-service drycleaning ser-
vices in the late 1950s. He suggests that,

during this period, the focus of service
withh the professional drycleaning in-
dustry began to shift from personal
cleaning services to commercial and in-
dustrial clients.

When fwst introduced, self-service
drycleaning centers may have account-
ed, in part, for the decline in the profes-
sional drycleaning business. However,
this new enterprise never achieved the

level of success that was anticipated in
those early years.

Coin-Operated Centers

In the early 1960s, a number of popu-

lar magazines published articles hailiig
the arrival of the new coin-operated
drycleaning machmes as a low-cost,
practical alternative to professional dry-
cleaning services. In 1963, Consumer
Reports noted that coin-operated dry-
cleaning centers could be found in all 50
states, and that there were over 7,000 in
operation.T The magazine recommend-

ed these centers as a means of reducing
household drycleaning bills and cutting
the turnaround time for cleaning
clothes. Another article, appearing in

Changing Times also in 1963, reports
that in 1962, customers spent about
$100,000,000 in the new coin-operated
drycleaning machines.g This article also
notes that self-service drycleaning cen-
ters were being ”... heavily promoted as a
new type of enterprise for the would-be

smalf businessman.. .“ and even offered
information for those interested in start-
ing such a business. In 1964, Better

Homes & Gardens published an article
suggesting that customers could save up
to 75 percent on drycleaning costs by us-
ing self-sernce drycleaning. g Alf of these
articles, however, go on to list the con-
siderable limitations of the coin-operat-
ed service, together with extensive
recommendations about how to protect
garments when cleaning them in a seff-
service center.

The coin-operated machmes perform
only part of the drycleaning process,
which, as I noted in the fwst part of the
essay, is a process that involves many
steps, considerable knowledge, special
equipment, and not a little skifl. 1 The
self-service method only cleans and dries
garments, and relies on the customer to
sort clothes, remove spots, and steam
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press or iron garments; ultimately, it is
more time-consuming for the customer
than professional drycleaning would be,
and it also presumes that the customer
knows how to sort, spot, and press the
clothes as welf as a skilled professional.
Many customers learned the hard way

that dyes can run, that some stains and
spots require special treatment, and that
some fabrics simply cannot be dry-
cleaned in tetrachloroethylene (perchb
roethylene), the solvent most often used
in the coin-operated machines.

Friends recall particularly vivid ex-
amples of this last pitfall. Around the
time the fiit coin-operated centers
opened, “bonded” synthetic knits were
introduced. These fabrics had a spongy
foam lining (such as polyurethane foam)
fused to the back. Woe to the person
who tried to dryclean bonded fabrics in a
self-service laundromat! The solvent
melted the bonding adhesive, which in
turn stained the fabric, and in some
cases, the foam lining actually dkinte-
grated.

As early as Aprif 1963, Time published
an account of the troubles that were
already plaguing this new enterprise. 10
Most of those who setup coin-operated
drycleaning shops were not experienced
drycleaning experts, but investors seek-
ing quick profits. Some cities were soon
“swamped” with new coin-operated dw-
cleaning centers. “ . . .Drycleaning even

by machine turned out to be no business
for beginners.” 10 Customers expected

the operators to know as much as their
professional counterparts in drycleaning
shops about stain removal and fabric
care. The cost of providing trained, full-
time attendants ate up profits, and ma-
chine maintenance was unexpectedly
difficult and expensive. At the 1963 con-
vention of the National Institute of
Drycleaning, predecessor of the current
International Fabricare Institute, ”.. the
general feeliig.. was that there is a con-

tinuing place for coin-ops, but that the
most successful will probably be man-

aged by professional cleaners in blg op-
erations that put coin laundry and coin
drycleaning under the same roof with a
full line of professional drycleaning.”lo

Although many industry professionals
had good reason to rejoice over the out-
come of this particular challenge to the
drycleaning business, other events cou-
spired to prolong the lean years through
the mid- 1970s. Rona S. Zable, staff
writer, the Ch ri.rtian Science Monitor,
points out that in the late 1960s and early
1970s, both the laundry and drycleaning
industries were hard hlt by the sudden
popularity of polyester and other easy-
care fabrics that could be laundered at
home, and by the predominance of blue
jeans and other casual styles. The energy
crisis of 1975-1976 dealt another blow,
drastically raising the price of energy,
equipment, plastic garment bags, and
petroleum-based solvents. 11

Despite th~ widespread, 20-year
decline in business, evidence suggests
that the tide has turned for the dryclean-
ing industry, at least in the US. Earl V.
Fischer, editor, Amen-can Drycleaner,
reports that profits in this industry are
again on the rise, and attributes the tur-
naround to a shift in styles. 12 He notes
that many Americans have begun pur-
chasing better quality clothing and
showing a preference for natural fi-
bers-wools, cottons, and silks. People
are now more liiely to have these
clothes drycleaned. One also suspects
that the growing number of two-pay-
check households increases demand for
dry-cleaning services; with two wage
earners dressing for success, families
have more clothes to be cleaned, less
time to devote to home laundering, and
more money available for luxury ser-
vices<

The apparent health of the dryclean-
ing industry today does not mean that it
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is an untroubled industry. For example,
an article appearing in the Los A nge[es
Times in 1984 reported a successful sex
dkcrimination lawsuit against a local
drycleaner. 13 A customer had accused
the shop of charging a higher price for
cleaning a woman’s shirt than for a com-
parable man’s shirt. If drycleaners can-
not successfully show that women’s
clothing requires more work because of
the extra darts and tucks, as argued by
the defendant in this case, then the in-
dustry may be in for a jolt.

One of the areas of greatest concern
to the drycleaning industry is govern-
ment regulation. Chemical Marketing
Reporter recently noted that the US En-
vironmental Protection Agency (EPA)

announced that businesses that produce
smafl quantities of hazardous waste,
among them drycleaners, will be subject
to new hazardous waste disposal re-
quirements under the Resources Con-
servation and Recovery Act. 14

But perhaps the foremost concern of
those in the drycleaning industry today
involves the safe handling of drycleaning

solvents and the potential health risk to

drycleaning workers. The controversy
surrounding this question merits a closer
look at the evidence.

Occupational HeaMi and
Environmental Concerns

J.C. Parker and colleagues, National

Institute for Occupational Safety and
Health (NIOSH), Rockville, Maryland,
estimated in 1978 that approximately
500,000 workers are at risk of exposure
to perchloroethylene, which is used by
three-quarters of the drycleaners in the
US. 15As I noted earlier, perchloroethy-
lene is the most commonly used dry-
cleaning solvent because it is nonflam-
mable, gentle enough for most synthetic
fibers, and an excellent chemical for dis-
solving grease. 1

Manufacturers of perchloroethylene
have collaborated with the Laundry-
Cleaning Council, an organization of
textile trade associations, in producing a
booklet on the safe handliig of perchlm
roethylene. lb This booklet gives several
reasons for recommending that perchb
roethylene vapors should be minimized
in the workplace, such as the need to
conserve an expensive chemical, the
need to protect worker health and alert-
ness, the need to liiit emission of hydro-
carbons to the atmosphere, and the pos-
sibility that perchlorcethylene may be
carcinogenic.

The spectre of human toxicity, espe-
cially the risk of cancer from these sol-
vents, haunts the drycleaning industry.

No conclusive evidence has been found
linking long-term exposure to perchb
roethylene with cancer in humans. But a
number of studies over the past 15 years
suggest that there might be a connec-
tion.

In 1979, A. Blair and colleagues, Na-
tional Institutes of Health (NIH), report-
ed finding a signtlcant excess number of
deaths from cancer of the lung, cervix,
and skin among 330 former laundry and
drycleaning workers whose records were
studied. 17 However, the results of thk
study are not conclusive because of in-
adequate documentation. The solvents
to which these workers were actuafly ex-
posed are not recorded. Nor are the lev-
els of exposure or other contributing fac-
tors, such as smoking habits. The rec-
ords of both laundry and drycleaning
workers were examined as a monolithic
group. So, no distinction was made be-
tween those who had been exposed to
solvents and those who had not.

In 1981, R.M. Katz and D. Jowett,
Department of Science and Environ-
mental Change, University of Wiscon-
sin, Madison, reported the results of a
study in which they examined death cer-
tificates for 671 female laundry and

226



drycleaning workers in Wisconsin from
1963 to 1977.18 The proportionate mor-
tality ratios for deaths from cancer of the
genitals and for deaths from cancer of
the kidney were significantly higher
among the laundV and drycleaning
workers than among the control group
of women working in other low-wage oc-
cupations. Again, the study is inconclu-
sive for the same reasons as the one by
Blair and coworkers: exact exposures, if
any, are not known, nor is there any
record of possible contributing factors.
Nonetheless, the results suggest that
there might be an association between
occupation in the drycleaning industry
and an increased risk of cancer.

Approaching this question from a dif-
ferent angle, R.S. Lin and 1.1. Kessler,
Department of Epidemiology and Pre-
ventive Medicine, University of Mary-
land School of Medicine, Baltimore,
have also found evidence suggesting that
employment in the drycleaning industry
may expose workers to an increased can-

cer risk. 19 Lin and Kessler studied demo
graphic histories of 109 patients with
pancreatic cancer, and found a correla-
tion between pancreatic cancer and
employment in the drycleaning industry.
The major limitation of this study is that
the actual solvents to which the patients
had been exposed are not known.

Although most of these researchers
would admit that their findings are in-
conclusive, their contention that more
epidemiologic studies should be done is
supported by the evidence published
by the National Cancer Institute that
perchloroethylene is carcinogenic in
mice.zo NIOSH was concerned enough

about this issue to recommend that per-
chloroethylene be handled in the work-
place as if it were a human carcinogen. lb

Similarly, the EPA has recommended
that perchloroethylene should carry a la-
bel warning that it might be carcinogenic
to humans.zl In 1985, the EPA expects

to release a new review of the effects of
perchloroethylene on human health in
its attempt to determine whether th~
substance should be regulated as an air
pollutant under the Clean Air Act.zz

Current exposure standards accepted
by the Occupational Safety and Health
Administration (OSHA) are a time-
weighted average (TWA) of 100 parts
per milHon (ppm), an acceptable ceihg
of 200 ppm (with 100-200 permissible ex-
posures if TWA remains less than 100
ppm), and a maximum allowable con-
centration of 300 ppm (with a total of no
more than five minutes within any three-
hour period). lb These standards were
initially established to protect workers
from the acute toxic effects of perchlm
roethylene, which are well documented
in the literature. The Laundry-Cleaning
Council notes that high exposures to
perchloroethylene vapors can result in
eye irritation (100-200 ppm), light-
headedness (200 ppm), loss of coordina-
tion (within two hours at 400 ppm), dixzi-
ness and loss of inhibitions (within 10
minutes at 600 ppm), and complete inco-
ordination followed by unconsciousness

(within 30 minutes at 1,500 ppm). lb
There are other dangers from acute

exposure to perchloroethylene. Brian
Morgan, Mount Vernon Centre for Plas-
tic Surgery, Middlesex, England, and
Stanley Ling and William A. Lindsay, St.
Helier Hospital, Surrey, England, report

separate incidents in which an individual
was present in a drycleaning shop when
perchloroethylene was spilled; in both
cases, the individual was overcome by
fumes and suffered skin bums from pro-
longed exposure to the spilled sol-

vent.~,~ Z. Abedin and coworkers,
Schools of Basic Medical Sciences and
Chemical Sciences, University of Illi-
nois, Champaign-Urbana, report the
case of a young man who experienced
cardiac arrhythmias while working in a
drycleaning plant where he was exposed
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to perchloroethylene .zs An arrhythmia
is any variation from the normal rhythm
of the heart beat. L.C. Meckler and Dar-
win K. Phelps, Mount Carmel Hospital

and Ohio State University, Columbus,
report a case of acute hepatitis following
heavy exposure to perchloroethylene in

a drycleaning plant.zb
At the Department of Hygiene, Na-

goya University School of Medicine,
Japan, Y. Takeuchi and coworkers, in a
health survey of drycleaning workers in
Nagoya, found that workers complained

of eye irritation and dizziness. The
workers directly engaged in drycleaning
with perchloroethylene had average
liver function test values significantly
higher than the average values in work-
ers whose involvement was indirect .27
J.H. Gold, Department of Psychiatry,
Dalhousie University, Haliiax, Nova
Scotia, provided an interesting case
report. After chronic weekly exposures
to high concentrations of perchloroethy-
lene (when cleaning his drycleaning

machines), the patient suffered severe
necrologic effects, including loss of
coordination, mental dullness, inappro-
priate affect, difficulty with short-term
memory, and stammering speech. 28
Some of these effects appeared to be ir-
reversible, persisting even after the man

had not been exposed to perchloroethy-
Iene for 12 months.

If acute exposure is high enough, per-
chloroethylene can cause death. Con-
sumer Reports published an account of a
tragic case of accidental death by per-
chloroethylene poisoning that occurred
in 1963, shortly after coin-operated
drycleaning machines became wide-
spread.zg A 16-year-old boy slept over-
night in a sleeping bag that had been
cleaned the previous day, but insuffi-
ciently dried, in a self-service dryclean-
ing machine. Apparently, the sleeping
bag was never aired to allow residual
vapors to disperse. The boy went into a

coma and died 11 days later from inhal-
ing the fumes.

In the professional drycleaning envi-
ronment, the major concern is not so
much acute overexposure to perchloro-
ethylene and other solvents, because
most professionals know about this
danger and take precautions to prevent
it. The major worry is long-term, low-
Ievel exposure. Howard R. Ludwig and
colleagues, Division of Surveillance,
Hazard Evaluations and Field Studies,
NIOSH, Cincinnati, Ohio, conducted a
survey of exposure levels in 44 dryclean-
ing plants in five states.~ Machine oper-
ators were found to receive the highest
exposures, ranging from 4.0 to 149.0
ppm perchloroethylene. The geometric
mean exposure (22 ppm) of machine op-
erators was sign~lcantly higher than
mean exposures of pressers (3.3 ppm),
seamstresses (3.0 ppm), and front count-
er attendants (3.1 ppm). Although in 98
percent of cases, exposure fell within the
OSHA standards for acceptable Ievefs,
Ludwig and coworkers recommend that
perchloroethylene levels be kept as low
as possible. One specfilc recommenda-
tion is that combination drycleaning and
drying units, which eliminate the need
to transfer perchlorcethylene-soaked
clothes to a drier, be used. These au-
thors make additional recommendations
on ventilation, maintenance, plant lay-
out, and personal protective equipment
that can minimize worker exposure to
perchloroethylene vapors.

The Laundty-Cleaning Council also
notes that keeping the concentration of
perchloroethylene vapors as low as pos-
sible is the single most important factor
for safe operation of a drycleaning plant.
The Council provides general guidelines
for minimizing perchloroethylene va-

pors, including observation of local
building codes, proper maintenance of
equipment and regular inspection for
leaks, immediate clean-up of any spills,
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adequate ventilation of the room with
fresh air, good exhaust ventilation in
equipment, and a prompt analysis of
breathing-zone concentrations if doubt
exists about vapor levels. 16

Although Parker and coworkers esti-
mate that two-thirds of the perchlor~
ethylene consumed in the US is used in
the drycleaning industry, the problem of
reducing occupational exposure to the
solvent is shared by other industries.
Companies that manufacture perchlor~
ethylene and other chemicals for which
it is a chemical intermediate are clearly
concerned, as welf as companies that use
perchloroethylene as an industrial de-
greaser or a heat exchange fluid. 15

Outside of the industries that are spe-
cifically concerned with occupational
exposure, the larger question of the en-
vironmental fate of perchloroethylene
has also been raised. From the ISF
database, we have identified a research
front on the “Distribution of tetrachl~

roethylene and other chlorinated hydro-
carbons in drinking water and the at-
mosphere” (#83-8502). The two core
papers, both published in 1975, report
fiidings of scientists with the Imperial
Chemical Industries, Mend Division,
Runcorn, Cheshire, England: “Chlor-
inated Hydrocarbons and the Environ-
ment,” by G. McConnell, D.M. Fergu-
son, and C .R. Pearsontsl and “Chlor-
inated Cl and C2 Hydrocarbons in the
Marine Environment,” by Pearson and
McConnell.sz Figure 1 is a higher-level
multidimensional scaling map of the re-
search area “Atmospheric d~tribution
of hydrocarbons and other contam-

inants.” Research front #83-8502 is one
of the six closely related research fronts
on this topic. In 1983, there were 4 pa-
pers on drycleaning, 4 papers on per-
chloroethylene, and 21 papers on tetra-
chloroethylene noted in the 1S1 data-
base, while in 1984 there were 4 papers
on drycleaning, 7 papers on perchloro-

F@me 1: A C-2, or higher-level, multidimensional scaling map of cluster 993, “Atmospheric dfitribution -
hydrocarbons and other contaminants.”
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ethylene, and 14 papers on tetrachlor~
ethylene.

McConnell and coauthors reviewed
the literature on the environmental
distribution, bioaccumulation, and per-
sistence in the environment of various
chlorinated aliphatic hydrocarbons, in-
cluding tetrachloroethylene. These au-
thors conclude that “... while a number
of Cl and C2 chlorinated aliphatic com-
pounds are widely distributed, they do
not accumulate to the same extent as the
chlorinated insecticides, nor do they
have their extreme persistence in the en-
vironment. ”Jl Pearson, in another de-
tailed review of the literature, confirmed
these findings. He notes that “... these
compounds are not persistent in the en-
vironment, and.. there is not significant
bloaccumulation in marine food
chains. ”3Z

So, despite the widespread use of per-
chloroethylene in drycleaning and other
industries, the threat of environmental
accumulation is apparently not a major
concern at this time. At least, there do
not appear to be many scientists in-
vestigating this question. It will be in-

teresting to review the new EPA health
assessment of tetrachloroethylene, slat-
ed for release th~ year, which will deter-
mine whether or not this chemical
should be regulated as an air pollutant
under the Clean Air Act. 22

There is at least one new application
of drycleaning technology that wifl sure-
ly raise environmental concerns-that of

cleaning protective clothing worn by
workers in the nuclear power industry.
Joseph A. Capella, Health Physics Sys-
tems, Inc., Gainesville, Florida, report-
ing in the Tmnsactions of the A men”can
Nuclear Society, extols the superiority
of drycleaning over water washing as a
means of cleaning protective clothing.sJ
According to Capella, drycleaning is 250
percent more effective at removing
radioactivity from the clothing, and
generates WI to 90 percent less con-
taminated waste. Clearly, thk new-age

application of drycleaning technology
will require new-age safety measures and
waste-disposal procedures. Although
thk is a small part of the overall problem
of nuclear waste dkposal, it does
underscore the ongoing nature of waste
accumulation. In a society increasingly
concerned with the health and en-
vironmental consequences of modern
technology, no industry is immune from
pubfic scrutiny, no matter how humble
and familiar. Finding solutions to the
problems of worker protection and
waste disposal are among the most im-

portant chalenges facing us today.
Society and industry must work together
to solve these problems.

*****

My thanks to Cece[ia Fiscus and
Marsha Hal! for their help in the
prepamtion of this essay. 01935 !S1
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