
Resource Use Evaluation of Cleaning 

Technologies in the Garment Care Industry

Customer Technology Application Center

Southern California Edison

November 21, 2003

Peter Sinsheimer

Pollution Prevention Education & Research Center

Occidental College



Background of Garment Care Industry

30,000+ dry cleaners in the U.S.

Å 5,000 dry cleaners in California

Å Most are small Mom and Pop shops

Å 90% use perchloroethylene (PCE)

Adverse health and env. effects of PCE

ÅProbable carcinogen (IARC)

Å Dizziness, headaches, impaired judgement

Å Toxic air contaminant, groundwater pollutant

PCE dry cleaning highly regulated

Liability concerns (Superfund; landlord restrictions)



Action Deadline

Å New cleaners not allowed to operate perc dry clean machine

Å Existing cleaners not allowed to install additional perc machines

January 1, 2003

Å Cleaners to submit paperwork to SCAQMD to develop risk 

assessment.  SCAQMD to develop cancer risk estimate and inform 

cleaner of risk.  (In compliance with AB2588).  If above action risk 

level of 25/1 million, cleaner has three years to reduce. 

July 1, 2003

Å Every two years from rule adoption: replace main door, still door, 

button trap, and lint trap gaskets; remove and clean cooling coils.

December 6, 2004

Å All perc dry clean machines must have integrated primary and 

secondary controls by 2007.   (Note: two-thirds of all cleaners in 

region have primary control only).  

November 1, 2007

Å No perc dry clean machines will be permitted to operate. December 31, 2020

SCAQMD Phase Out Rule for PCE Dry Cleaning



Hydrocarbon

Å 150+ cleaners in South Coast

Å Higher capital costs

Å Fire Hazard, Hazardous waste; 

VOC emissions

Silicone

Å 25+ cleaners in South Coast

Å Higher capital costs, Annual fee

Å Fire Hazard; Hazardous waste

Å Recent evidence of toxicity

Liquid Carbon Dioxide

Å 2 machines in South Coast

Å Non toxic, zero emission

Å Performance capability unproven

Å Very high capital costs

Professional Wet Cleaning

Å 15+ dedicated cleaners in South Coast

Å Zero emission, non-toxic

Å Lower capital and operating costs

Å Requires additional training

Non-PCE Dry Cleaning Alternatives



AQMD Involvement

ÁFinancial Incentive Fund ($2 Million)

Á$10,000 for professional wet cleaning

Á$20,000 for CO2 dry cleaning

Á$5,000 for hydrocarbon dry cleaning

ÁProfessional Wet Cleaning Commercialization Project

ÁCreation of 8 demonstration sites (July 2001-April 2003)

ÁFunding for 14 additional demonstration sites (October 2003- June 2005)

ÁGrant award:  $12,500 cash + $7,500 equipment discounts + technical training



Professional Wet Cleaning Commercialization Project

Purpose

Å Create infrastructure for education and technical 

assistance

Å Evaluate economic, performance, environmental 

viability of technology

Grant Program

Å Workshops at professional wet cleaning 

facilities to publicize program

Å Grants awarded to dry cleaners converting to 

professional wet cleaning

Å Grantees to serve as demonstration sites



Professional Wet Cleaning  Washer/Dryer System

« Computer-Controlled Washing

ÅUltra gentle agitation

ÅLow water level and low water temperature

ÅHigh extraction speed

Moisture Sensor Drying ­

ÅPrecise moisture control

ÅDetects moisture in garment

ÅPrevents over drying



Professional Wet Cleaning Detergent Dispensing

Cleaning Agents:  Formulated to maximize 

cleaning power while minimizing color change and 

shrinkage.

ÅDetergents remove stains/soils.

ÅConditioners add smoothness and softness.

ÅSizing adds body and helps with finishing.

Dispensing System: Precise amount of bio-degradable cleaning agents mixed 

with water before released in the cleaning drum. 



Specialized Tensioning Presses

« Tensioning Form Finisher

ÅJackets

ÅDresses

ÅBlouses

Tensioning Pants Topper ­

ÅPants

ÅShorts

Tensioning Presses: used to enhance restoration of constructed garments, such as 

suit jackets, suit pants, and tailored items.  Presses function by using steam to relax fibers, 

moving parts to stretch and shape clothes, and hot air to dry.



Criteria for Determining Viability of 

Professional Wet Cleaning as a Substitute

Performance Capability

ÅCan professional wet cleaners effectively process the full 

range of garments otherwise dry cleaned?

Financial Capacity

ÅAre the capital and operating costs in professional wet 

cleaning comparable to dry cleaning?

Environmental Impact

ÅWhat are the resource inputs and pollution output of 

professional wet cleaning compared to dry cleaning?



Performance:  Problem Garment Profile
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Returned 0.21% 0.21% 0.33% 0.07% 2% 0% 0.05% 0% 3% 3% 

 

 

Sent Out 0.04% 0.02% 0.18% 1.3% 0.19% 0.19% 0.29% 0.29% 0.83% 0.83% 

 

 

Claims 0.01% 0.01% 0.01% 0.01% 0.003% 0.00% 0.004% 0.02% 0.01% 0.00% 

 

Overall 

Success 

Rate 99.74% 99.76% 99.5% 98.6% 97.8% 99.8% 99.66% 99.69% 96.16% 96.17% 

 



Capital Equipment Cost

  

Wet Cleaning 

 

Dry Cleaning 

 

Washer/Dryer System 

 

$15,000 

 

$50,000 

 

Tensioning Pants Topper 

 

$9,000 

 

NA 

 

Tensioning Form Finisher 

 

$10,000 

 

NA 

 

Technical Training 

 

$500 

 

NA 

 

Total 

 

$34,500 

 

$50,000 
 



Process Dependent Costs

Dry Clean Wet Clean

Labor Equivalent Equivalent

Detergent Lower Higher 

Electricity Higher Lower

Equipment Higher Lower

Machine Maintenance Higher Lower

Hazardous Waste Higher None

Solvent Higher None

Filters Higher None

Regulatory Fees Higher None 

Natural Gas ? ?

Water ? ? 



Total Process Dependent Costs
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Professional Wet Cleaning Resource Use

Electricity

ÅMechanical action

ÅDetergent pumps

ÅComputer

Natural Gas

ÅDry cycle

Water

ÅCleaning solvent

ÅWater recycling systems available

ÅSteam heat for drier on some models

ÅCapability to replace laundry washers



Dry Cleaning Resource Use 

(PCE, Hydrocarbon, and Silicone)

Å Electricity

ÅMechanical action

Å Pumps, vacuums, and air 
compression

Å Refrigeration

Å Computer

Å Natural Gas (boiler)

ÅDry cycle

Å Distillation

Å Water

ÅSteam production from boiler

Å Cooling water for vapor recovery


