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ABSTRACT

The vast majority of dry cleaners worldwide use the toxic
chemical perchloroethylene (PCE), which is associated
with a number of adverse health and environmental im-
pacts. Professional wet cleaning was developed as a non-
toxic altemative to PCE dry cleaning but has not been
widely adopted as substitute technology. In the greater
Los Angeles, CA, region, a demonstration project was set
up to showcase this technology and evaluate its commer-
cial viability by converting seven cleaners from PCE dry
cleaning to professional wet cleaning. The demonstration
site cleaners who switched to professional wet cleaning
were able t0 maintain their level of service and customer
base while lowering operating costs, The cleaners were
able to wransition to professional wet cleaning without a
great degree of difficulty and expressed a high level of
satisfaction with professional wet cleaning. Crucial to this
success was the existence of the demonstration project,
which helped to develop a supporting infrastructure for
professional wet cleaning that had otherwise been lacking
in the garment care industry.

INTRODUCTION

Perchloroethylene (PCE) has been the dominant cleaning
agent in the garment care industry since the 1950s and is
currently used by 85% of the =30,000 dry cleaners oper-
ating throughout the United States. Just as dry ceaners
became ubiquitous in cities and small towns, evidence
began to emerge in the 19705 of the adverse health and
environmentzl impacts assoclated with PCE use in dry
cleaning.!-? Effects of chronic exposure to PCE include
dizziness, impaired judgment and perception, damage to

IMPLICATIONS

The viability of professional wat cleaning, a nontoxic and
zerg-emission technology, gives public agenciss and poli-
cy-makers concemed with the regulation of the dry clean-
ing industry the opportunity to intagrate the principal of
pollution prevention into their rule making and eliminats a
number of environmental and health hazards associsted
with traditional dry cleaning. In 2008, the Califomia Air
Resources Board voted to phase out perchlorcathylene dry
cleaning, in part, because of the availability of viable altar-
natives, including professional wet cleaning.
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the liver and kidneys, and respiratory disease.® Other risks
include neurotoxicity and reproductive and developmen-
tal toxicity, as well as various forms of cancer, such as
bladder, stomach, esophageal, intestinal, and pancreatic.*
PCE has been classified as a probable human carcinogen
by the International Agency for Research on Cancer and
as a potential human carcinogen by the National Institute
of Occupational Safety and Health.®

In the 19805, U.S. Environmental Protection Agency
(EPA), as well as state and regional agencies, began to
establish standards to regulate PCE as a water, land, and
air contaminant.® Regulations require that solid waste
and discharge water contaminated with PCE be disposed
of as hazardous waste, and s0il and groundwater contam-
inated with PCE is subject to Superfund designation and
clean-up requirements. The 1990 Clean Air Act Amend-
ments classified 189 chemicals (including PCE) as hazard-
pus air pollutants and developed administrative proce-
dures to establish MNational Emissions Standards for
Hazardous Air Pollutants (NESHAPs) for each classified
chemical.?

PCE dry cleaning was the first NESHAP promulgated
by EPA after the 1990 legislation took effect. Issued in
1993, the rule focused on the use of polluton control
(“add-on” or “end-of-pipe”) equipment and operator
monitoring requirements to assure compliance with emis-
sion reduction goals.& Initially, implementation of these
pollution control regulations appeared to create a degree
of certainty within the garment care industry that PCE use
would not be subject to further regulatory consiraints that
would undermine its status as the solvent of choice
among cleaners. However, recent revelations concerming
a lack of regulatory compliance, as well as questions re-
garding population exposure to PCE and contamination
from dry cleaning (even when facilities are in compli-
ance), have created a crisis both within the regulatory
community, as well as within the garment care industry.
Enforcement evaluation audits in the late 1990s revealed
that few cleaners were in compliance with federal, state,
or regional rules.® The State Coalition for the Remediation
of Drycleaning estimates that 75% of PCE dry clean sites
nationwide are contaminated.©

A Pollution Prevention Approach
As regulation of PCE dry cleaning intensified in the 1990s,
so did interest in the development of alternatives to PCE,
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including reformulated petroleum solvents, silicone-based
solvents, liquid carbon dioxide, and professional wet clean-
ing. Yet, it is clear that whereas some of the alternatives
(professional wet cleaning and CO;) represent important
pollution prevention options, other altematives (petroleurm
and silicone) pose their own set of environmental and oc-
cupational problems. Petroleumn dry cean emissions are
classified as volatile organic compounds,®t and the silicone
dry cleaning solvent (decamethylpentacyclosiloxane) has
been identified as a potential carcinogen.’? In addition,
both solvents are combustible.

Since the mid-1990s, professional wet cleaning has
emerged as the most commercially viable nontoxic/nonvol-
atile organic compound alternative to PCE dry cleaning.
Wet cleaning, a process of handwashing delicate garments,
has long been practiced by cleaners. Professional wet dean-
ing industralized this practice by using computer-con-
trolled washers and dryers, spedally formulated detergents,
and spedalized finishing equipment to create a cost-effec-
tive alternative to dry cleaning. The essential technological
innovation of professional wet cleaning was to mechani-
cally simulate handwashing by using a computer to control
the rotation of the drum to minimize agitation while pro-
viding sufficient movement for effective cleaning of delicate
garments. Wet clean washers are also equipped with a2 com-
puter-programmed detergent injection system, which al-
lows the cleaner to specify the precise amount and type of
wet clean detergents and sizing agents used for each load.
Soft water is mixed with these detergents and agents before
coming into contact with any gamments. Biodegradable
cleaning agents have been formulated for wet cleaning by
detergent manufacturers to maximize cleaning power while
minimiring color change and shrinkage. Wet dean dryers
are equipped with moisture sensors to ensure that garments
retain the appropdate amount of moisture after the dry
cycle is complete. Spedalized tensioning pressing machines
are used to enhance the restoration of constructed garments,
such as suit jackets, suit pants, and tailored items.

Although professional wet cleaning systems are now
widely used to supplement dry clean operations, signifi-
cant barriers have limited the diffusion of this substitute
technology. In a random sample survey of dry cleaners in
the greater Los Angeles region, cleaners were asked to list
their two biggest concerns about professional wet clean-
ing. The four biggest concerns about professional wet
cleaning were as follows: the process would lead to shrink-
age, damage, or harm to garments (72%); the process
would take longer than dry cleaning (27%); customers
would not like it or they would loss business if they
switched (11%); and the process was more expensive than
dry cleaning (9%). Yet, this opinion was based on limited
information about the technology; whereas 9 in 10 re-
spondents stated that they were “very familiar” with PCE
dry cleaning, only 1 in 5 cleaners interviewed stated that
they were “very familiar” with professional wet clean-
ing.131+

These negative perceptions prompted the South
Coast Air Quality District (SCAQMD) to fund the Profes-
sional Wet Cleaning Demonstration Project, adminis-
tered by the Pollution Prevention Center (PPC) at Ococl-
dental College. The demonstration project provided
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financial and technical assistance for seven PCE dry clean-
ers to switch to professional wet cleaning and serve as
demonstration sites to showcase the technology. This pa-
per presents an evaluation of the degree of success with
which the cleaners participating in the demonstration
project were able to switch from PCE dry cleaning to
professional wet cleaning, with the purpose of assessing
the viability of professional wet cleaning as a substitute
technology to PCE dry cleaning.

EXPERTMENTAL WORK

The Professional Wet Cleaning Demonstration Project
provided the opportunity to conduct before and after
evaluations of the seven cleaners switching from PCE dry
cleaning and professional wet cleaning under real-world
operating conditions. The study evaluated each cleaner’s
aperations as a PCE dry cleaner and used those results as
a benchmark for comparison in the evaluation of each
cleaner's operations as a professional wet cleaner. A case
study analysis of each cleaner was used to assess the suc-
cess with which he or she was able to switch to profes-
sional wet cleaning. A summary analysis of the individual
case studies evaluated the general viability of professional
wet cleaning as an alternative to PCE dry cleaning. Be-
cause the switch from PCE dry cleaning to professional
wet cleaning required the cleaners to learn a new cleaning
process, data for this evaluation were collected 6 months
to 2 yr after the cleaners converted.

The volume of garnments cleaned at each cleaner re-
mained relatively steady from the time the cleaner
switched to the time data were collected. Because seasonal
varability did not appear to be an issue, we were able to
conduct financial and resource use comparisons based on
monthly averages.

Significance tests of the impacts of switching from
PCE dzy cleaning to professional wet cleaning were per-
formed using a paired ¢ test and pertain to the sample of
cleaners as a whole, not to each individual cleaner.?s A
series of specific criteria were used to evaluate the opera-
tions of each cleaner before and after switching from PCE
dry cleaning to professional wet cleaning.

Transition

To understand the difficulty of converting to professional
wet cleaning, a series of questions were posed to identify
the following: concerns the cleaner had about converting,
the degree of difficulty in actually converting, the biggest
difficulties experienced in converting, the degree of diffi-
culty in leamning a new cleaning process, and the impor-
tance of technical training. Data was collected through
structured interviews with each cleaner.

Performance
Three performance criteria were used o evaluate whether
each cleaner was able to maintain his or her quality of
cleaning and level of service after switching to profes-
sional wet cleaning:

First, a profile of problem garments measured the
extent to which cleaners had trouble processing garments
before and after switching to professional wet cleaning by
quantifying the frequency | of sent-out garments (gar-
ments processed off-site), redos (garments brought back
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by customers for additional work), and customer claims
(cash or store credit paid for ruined gamments).

Second, ratings of the quality of cleaning service and
customer satisfaction assessed each ¢leaner's perception
of the relative quality of cleaning before and after switch-
ing to professional wet cleaning and each owner's percep-
tion of the relative level of customer satisfaction before
and after the switch.

Third, a customer response evaluation characterized
the attitudes of customers toward professional wet clean-
ing and assessed the extent to which the cleaners were
able retain their customer base after switching. Data was
collected through structured interviews with each
cleaner.

Financial

A financial assessment evaluated the relative profitability
of each cleaner before and after switching to professional
wet cleaning. Only costs that were impacted by the
change in cleaning technology, identified as “process-
dependent costs,” were measured (e.g., rent and adveriis-
ing were not accounted for), because all of the other costs
were held constant at each facility. These costs were cal-
culated for each cleaner in terms of dollars per month.
Three of the seven cleaners were excluded from the finan-
cial evaluation, because they had removed their dry clean
machines =1 yr before converting to professional wet
cleaning, and it was not possible to reliably collect the full
range of necessary data.

The varable process-dependent costs identified were
as follows: machine maintenance, filters, solvent, deter-
gent, hazardous waste disposal, electricity, natural gas,
and water. The cost estimates drew from financial records
provided by each facility, monthly billing records pro-
vided by the cleaners and by the utilities, information
from indusity sources and regulatory agencies, and struc-
tured interviews with each cleaner.

The fixed process-dependent costs were regulatory
and permit fees and the cost of equipment. The annual-
ized cost of equipment was determined by eqs 1 and 2.

R
i ey -

ACRC = [(PP — SV} - CRF] — (5V-R) (2)

where CRF is the capital recovery factor; r is the interest
rate (4%); T is the useful life of the equipment in years;
ACRC is the annual capital recovery charge; PP is the
purchase price of the equipment; and SV is the salvage
value of the equipment.

Resource Use
An assessment of electricity, natural gas, and water use
was undertaken to compare the respurce demands of dry
cleaning and professional wet cleaning at the four facili-
ties operating dry cleaning machines immediately before
switching. Data were based on monthly billing records
obtained from the cleaners or their utility providers.
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Owner Satisfaction

An assessment of owner satisfaction evaluated whether
each cleaner felt it was a good business decision to switch
to professional wet cleaning, his or her overall level of
satisfaction with professional wet cleaning, and whether
any acute health effects related to either cleaning process
were experienced. Data was collected through structured
interviews with each cleaner.

RESULTS AND DISCUSSION
Transition Evaluation

The cleaners experienced varying degrees of difficulty in
transitioning to professional wet cleaning. When asked
how difficult it was to learn how to do professional wet
cleaning, six of the seven cleaners responded that it was
“not at all difficult” or “not too difficult.” However, four
cleaners found the overall switch to professional wet
cleaning to be “somewhat” or “very difficult.” The tran-
sitional difficulties cited mast frequently by the cleaners
were related to problems with the programming of the
wet clean washers (five cleaners) and the improper instal-
lation of equipment (four cleaners). Other difficulties in-
cluded a lack of sufficient training and technical support
(two cleaners) and getting over the fear of harming gar-
ments (two cleaners).

Cleaners’ concerns about switching before the instal-
lation were focused on performance issues, such as shrink-
age and dye loss, but these concerns never materialized
into major difficulries. Rather, the difficulties actually en-
countered had more to do with a lack of qualified install-
ers and technical support.

Performance Evaluation

Frequency of Problem Ganments. Five of the seven cleaners
were able to professionally wet clean >=99% of garments
brought in by customers. The overall success rate of pro-
cessing garments before and after cleaners switched was
not significantly different (P = 0.2). The frequency of
problem garments was lower after switching to profes-
sional wet cleaning in three cases and higher in four cases
(Table 1).

The send out rate was higher in three cases after
switching to professional wet cleaning and lower in three,
but the overall difference was not significant (P = 0.2). At
Sunny Brite and Del Mar cleaners, the owners stated that
they sent out more garments as professional wet cleaners
primarily because of difficulties removing oil-based stains.

Four of the seven cleaners lowered redo rates by be-
tween 0.12% and 0.40%, whereas three cleaners experi-
enced increased redo rates of between 0.01% and 1.00%.
Owerall, the switch to professional wet cleaning did not
significantly effect redo rates (P = 0.2). Where the redo
rate was lower in professional wet cleaning, the cleaners
reported that fewer garments were retumed for stain re-
moval. In the cases where the redo rate was higher in
professional wet cleaning, problems with the quality of
pressing were reported.

With the exception of Black Tie Cleaners, the switch
to professional wet cleaning did not have a major impact
on the frequency of customer claims. Two cleaners’ claims
rates increased, three decreased, and two were unaffected.
Three of the cleaners had not paid any cdaims since

Jaurnal of the Air & Waste Managamen! Associalion 3
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Table 1. Problem garment profile.

Send-0ut Rate Redo Rate Claims Rate Overall
Cleaner Name Dry Cleaning Wet Cleaning Dry Cleaning Wet Cleaning Dry Cleaning Wet Cleaning  Dry Cleaning  Wet Gleaning
San Clemeniz 0.03% 0.01% 0.17% 0.03% 0.010% 0.004% 99 8% 99.9%
Del Mar 0.10% 0.63% 0.19% 0.07% 0.007% 0.005% 09.7% 99.3%
Anawood 0.19% 0.07% 0.26% 0.04% 0% 0% 99.6% 09.9%
1 Day 0.05% 0.05% 0.03% 0.11% 0.008% 0.012% 99.9% 99 8%
Eli"s Airport D.61% 0.17% 0.43% 0.03% 0.008% [ 93.9% 99.8%
Sunmny Brite 0.12% 2.46% 0.01% 0.02% 0% (151 99 9% 97.5%
Black Tie 0.16% 1.22% 0.32% 132% 0.0071% 0.150% 99.7% 97.3%
Mean DL1E% (LEG% 0.20% 0.23% 0.00% 0.02% 99.64% 99.0M%
Stzndard deviation 0.956 0,455 0.062 1.392
Leved of significance P =020 P> 020 F = 0.20 P> 020

switching to professional wet cleaning. Overall, the im-
pact of the switch on claims rates was insignificant (P =
0.2)

Cleaners’ Ratings of Perfornance. Switching to professional
wet cleaning did not have an impact on the quality of
cleaning and perceived customer satisfaction for most of
the cleaners. Five of the seven cleaners rated the overall
quality of their cleaning services as professional wet
cleaners to be equivalent to when they operated as PCE
dry cleaners, and six of the seven cleaners rated their
customers’ satisfaction to be equivalent or higher after
switching to professional wet cleaning. Black Tie Cleaners
was the only cleaner to rate either his quality of cleaning
or his customers’ satisfaction as lower in professional wet

cleaning.

Customer Response. Demonstration site cleaners reported
losing few customers because of switching to professional
wet cleaning, as indicated by customer retention rates
that ranged between 98% and 1009, With regard to cus-
tomer awareness of the change, five of the seven cleaners

Table 2. Process dependent costs per month.

made an effort to educate customers about their switch to
professional wet cleaning, and four reported that most of
their customers (80-100%) were aware of the switch. Al-
though six of the seven reported very few (~<1%) or zero
negative customer responses, one of the cleaners who did
not make an effort to educate customers about profes-
sional wet cleaning reported that a number of customers
(13%) responded negatively to the switch. The deaner
attributed most of this negative response to customers
becoming suspicious that he was not being straightior-
ward with them about what cleaning methods he was

using.

Financial Evaluation
Total Frocess Dependent Costs. Monthly process-depen-
dent costs were significantly lower after switching from
PCE dry cleaning to professional wet cleaning (P < 0.02).
Each cleaner lowered costs by between 5272 and 3656 per
month (Table 2).

Equipment Costs. Although the purchase prices of the PCE
dry cleaning equipment and professional wet cleaning

San Clemente 1 Day Eli*s Airport Black Tie
Monthly Expenses Dry Cleaning Wet Cleaning Dry Cleaning Wef Cleaning Dry Cleaning Wet Cleaning Dry Cleaning  Wet Cleaning
Equiprment % 430 5208 5 29 $ 208 $ 270 5208 5 299 280
Machine maimienance $ 147 524 g 239 5 24 s 83 g2 $ 132 524
Filters 3 B0 0 3 25 5 0 g 1 30 $ 23 £ 0
Saohvert $ 50 $ 0 5 100 $ 0 2 %W 50 5 56 $ 0
Deiergent 3 53 3121 5 16 S 245 5 2 3 a2 $ 39 S167
Harardous waste %100 $ 0 5 54 5 0 8 4 5 0 5 54 £ 0
Regulzinry fees S 108 0 § 103 $ 0 g W 30 $ 108 50
Water* ) 534 5 2 5 X .8 n.d. n.a. na
Bectricity 5 B9 $ 50 5 143 % 115 S 187 5132 5 93 $75
Gas S 278 3265 $ 486 £ 510 £ 2N 144 $ 267 5255
Tzl £1358 5703 51470 51133 51004 3590 £1073 i
Aeduction $(655) 333N 414) 272
Average difference 419.75
Standand deviaiion 167.85
Level of significance P = 0.02

Nofes: n.a.
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not applicable. *Eli’s Airport Cleaners and Black Tie Cleaners were not billed for water consumption.
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Electricity (kWh) Katural Gas (Therms) Watar (HCF)
Cleaner Name Dry Gleaning Wet Cleaning Dry Cleaning Wet Cleaning Dry Cleaning Wet Cleaning
San Clemente 1100 B16 324 385 234 179
1 Day 2310 1888 T T3 21.5 25
Bi's Airport 1514 1195 205 185 na na
Black Tie 1502 1218 367 348 na na
Average 1607 1225 43 410 2245 237
Standard deviation 96.10 7270 551
Level of significance P = 0.005 P=05 P=05

MNotes: na. = not applicable.

equipment did not differ substantially (335,973 to
$44,357 for PCE equipment compared with $35,530 to
$47,930 for professional wet cleaning equipment),
monthly equipment costs were lower in each case for
professional wet cleaning because of the longer life ex-
pectancy of the professional wet cleaning equipment.
Based on industry estimates, the useful life of a PCE dry
clean machine is 10-15 yr'* compared with 20 yr for
professional wet cleaning equipment.’® 5an Clemente
and 1 Day Cleaners used their PCE dry clean machines for
10 and 13 yr, respectively. Eli's Airport and Black Tie
Cleaners removed their PCE machines after 7 yr of oper-
ation, but because their machines were still operable
when removed, a life span of 135 yr was assumed based on
the high end of industry estimates. The cleaners saved
between $19 and 3222 per month on equipment costs
after switching to professional wet cleaning.

Maintenance Costs. According to industry estimates,
maintenance and repair costs associated with operating
PCE dry clean machines are substantially higher than for
professional wet cleaning equipment.!s This is attribut-
able, in part, to the fact that PCE dry clean machines have
become increasingly complex to comply with stringent
environmental regulations and need to be carefully main-
tained to stay in compliance,

PCE amd Hazardous Waste. There are a number of costs
associated with the use of PCE solvent and the hazardous
waste and air emissions it produces, including: solvent,
filters, hazardous waste disposal, hazardous waste and
materials licenses, and regulatory fees. After switching to
professional wet cleaning, each cleaner saved betrween
5222 and 3318 per month by eliminating these costs.

Utilities. After switching to professional wet cleaning,
three of the four cleaners reduced monthly uility bills by
between 330 and $132. One cleaner’s monthly utility bills
increased by 326. All four of the cleaners reduced
monthly electricty consumption, and three of the four
cleaners reduced natural gas consumption. Water con-
sumption increased at one cleaner and decreased at an-
other. The two other cleaners’ facilities were neither me-
tered nor billed for water consumption, and any change
in consumption levels had no financial impact.
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Detergent. Monthly detergent costs increased after switch-
ing to professional wet cleaning at each cleaner by be-
tween $61 and $230. PCE dry cleaners typically use only
a small amount of detergent per load, whereas detergents
play a much larger role in the professional wet cleaning
process.

Labor. None of the cleaners reported an increase in labor
costs after switching from PCE dry cleaning to profes-
sional wet cleaning, although several cleaners reported
changes in labor time. San Clemente and Del Mar Clean-
ers reported that their pressers worked fewer hours after
the switch to professional wet dleaning and attributed this
reduction to the efficiency of the tensioning finishing
equipment. The owner and operator of Black Tie Cleaners
reported thatafter switching to professional wet cleaning
it took him 45 min longer per day to wash and dry
garments and that it took his presser 45 min longer per
day to finish garments. The presser was reportedly reluc-
tant to use the tensioning finishing equipment. The in-
creased processing time did not result in an increase in the
number of hours the presser worked at the fadlity, al-
though he was busier during working hours.

Resource Use Evaluation

Elegtricity Consumption. Electricity consumption was sig-
nificantly lower after switching to professional wet clean-
ing (P < 0.005). At each cleaner evaluated, eleciTicity use
was reduced by berween 19% and 44% (Table 3). These
reductions were attributed to the removal of the PCE dry
clean machines and water-cooling towers, which de-
manded more power to operate than the professional wet
clean systems that replaced them. For example, the PCE
dry clean machine at Eli's Airport was rated at 7.8 kKW of
power, whereas the professional wet clean washer and
dryer were rated at a total of 3 KW. The drying process is
particularly energy intensive for PCE dry cleaning, be-
cause regulations require that solvent vapors be recap-
tured and reused. This is accomplished by condensing the
PCE vapors back into liquid with the assistance of a re-
frigerated condenser and cooling tower.

Natural Gas Consumption. Natural gas consumption was
not significantly different after switching to professional
wet cleaning (P = (1.5). Three of the four cleaners experi-
enced a reduction in natural gas use (Table 3). At San

Jowrnal of the Air & Waste Managemen! AssocElian 5
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Clemente and Black Tie, the reductions were relatively
modest (5%), but Eli's Airport Cleaners experienced a 38%
reduction. 1 Day Cleaners experienced an increase in nat-
ural gas use of 67 therms per month, or 10%. The varia-
tion is likely because of differences in how each cleaner
processed garments in professional wet cleaning. Eli's Air-
port wet cleaned garments in the aftermoon, tumbled the
garments with no heat for 5 min, and air-dried over night.
The other three cleaners (San Clemente, 1 Day, and Black
Tie), often processed their garments for same-day service,
requiring heat from the dryer to remove the remaining
moisture, a practice that uses more natural gas than air
drying. 1 Day Cleaners dried each jacket on the tension-
ing press for several minutes, which placed a particularly
high demand on the natural gas boiler; the standard pro-
gram for the tensioning presses, used by the other case
study cleaners, is <30 sec.

Water Consumption. Water data was available at only two
facilities. Water consumption was not significantly differ-
ent after switching to professional wet cleaning (P = 0.3).
At 1 Day Cleaners, water use increased by 379 after
switching to professional wet cleaning. At San Clemente,
however, water use decreased by 24% after the switch.
This difference may be because of two factors. First, at 1
Day Cleaners, the cooling tower fan had been broken for
=1 yr before the cleaner switching to professional wet
cleaning: the cooling tower fan assists in the evaporation
of water as a means of cooling the dry clean machine. In
addition, at 1 Day Cleaners, most wet clean programs
were set at a medium water level, whereas at the other
demonstration sites, including San Clemente, a low water
level was used.

Owner Satisfaction
All seven of the cleaners considered switching to profes-
sional wet cleaning to be a good business decision and
said they would make the same decision again. When
asked whether they would recommend professional wet
cleaning to other cleaners who needed to buy new clean-
ing equipment, all seven cleaners responded affirma-
tively. With one exception, each grantee stated that their
overall level of satisfaction as a professional wet cleaner
was equal to or higher than their overall level of satisfac-
tion as a PCE dry cleaner. A number of factors appear to
underlie this high level of satisfaction.

Comparable Quality. 5ix of the seven cleaners stated that
the quality of their cleaning service was at least as good as
the quality of their service as a dry cleaner; three stated
that the quality was better because they now offer cus-
tomers a nontoxic and or odor-free service.

Freedomn from Regulation. Five of the cleaners mentioned
being free from regulations as one of the reasons why they
would recommend wet cleaning to other cleaners. Four of
the cleaners expressed relief that they no longer had to
worry about PCE regulations and or insurance issues.

& Joumnal of the Air & Waste Managemesnt Association

Table 4. Occurrences of symptoms assoclated with PCE exposure.

Cleaner Mame Headache Dizziness Runny Mose Fatigue Mawsea

Zan Clemente W LV Y
Del Mar v
Anzwood 2V
1 Day v
Bi's Airport 3
Black Tie

.7 W

G, SRS

Better Health. Of the six cleaners who personally operated
a PCE dry cleaning machine before converting to profes-
sipnal wet cleaning, five repotted experiencing one or
more symptoms associated with PCE exposure when op-
erating their dry clean machines (Table 4). In addition to
the machine operators, the pressing staffs at two of the
cleaners also experienced one or more of these symptoms.
Since switching to professicnal wet cleaning, these symp-
toms have not reoccurred at any of the locations. The two
cleaners experiencing the most symptoms had been in
the dry cleaning business the longest and were operating
the oldest equipment.

CONCLUSIONS
The technical evaluation of cleaners switching from PCE
dry cleaning to professional wet cleaning showed profes-
sional wet cleaning to be a viable alternative to traditional
dry cleaning. Environmentally, professional wet cleaning
proved to be an energy efficient, nontoxic, zero-emission
technology that eliminates hazardous air emissions, haz-
ardous waste production, and the potential for soil and
groundwater contamination. From a performance stand-
point, the cleaners who switched to professional wet
cleaning were able to maintain their level of service and
customer Base while lowering operating costs. The clean-
ers in the study were able to transition to professional wet
cleaning without a great degree of difficulty and expressed
a high level of satisfaction as professional wet cleaners.
Although the results of this study indicate that pro-
fessional wet cleaning is a viable substitute for dry clean-
ing, it is important to consider the conditions under
which the cleaners evaluated in this study switched to
professional wet cleaning. The Professional Wet Cleaning
Demonstration Project was established to help jump start
this nontoxic technology in the greater Los Angeles re-
gion_ It is unlikely that the cleaners evaluated would have
been as successful, or switched at all, without the exis-
tence of the demonstration project, which created a num-
ber of conditions important to the success of their con-
version. These conditions include the following: (1) an
extensive outreach effort informing dry cleaners about
the capabilities of professional wet cleaning; (2) the cre-
ation of demonstration sites to serve as venues for work-
shops that allowed cleaners to observe and evaluate the
technology first hand; (3) a grant program that provided
financial and technical assistance for cleaners to switch to
professional wet cleaning and serve as demonsiTation
sites; and (4) the development of relationships with
equipment manufacturers, distributors, trainers, and in-
stallers who built a supporting infrastructure for profes-
sional wet cleaning in the region.
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