Human Health Hazard, Environmental Hazard/Impact, and Physical Hazard
of Different Professional Apparel Cleaning Technologies

Perchloroethylene Dry Cleaning

Human Health Hazard

* Possible carcinogen’

 Liver toxin?

* Kidney toxin®

e Neuro toxin®

* Developmental toxin®

* Reproductive toxin®

e Effluent Guidelines: Toxic Pollutant’

*  Water Quality Criteria: Priority Pollutant®
 Classification in California as a Toxic Air Contaminant®
 Classification in the US Federal Clean Air Act as a Hazardous Air Pollutants™

Environmental Hazard/Impact

* Persistent in water, soils, air, sediments'!
* Moderate aquatic toxicity™

* Energy intensive®

Physical Hazard/Regulations
* N/A

Overall Health/Environment/Physical Hazard Ranking
e TURI: Perc Dry Cleaning = 5 (1=best & 5=worst) / Il ( m=best & lll=worst)"
e SFDE: Perc Dry Cleaning = 4 (1=best & 4=worst) /Il (Ml =best& Ml =worst)"”

Non-Toxic/Non Smog-Forming Classification
¢ (California Air Resources Board regulation of perchloroethylene as a Toxic Air Contaminant phased
out use as dry clean solvent by 2023."



Petroleum/Hydrocarbon Dry Cleaning (e.g. DF2000™)

Human Health Hazard"”

Hazardous material (OSHA)™®

Neuro toxin*®

Possible reproductive toxin®

Eye irritant®®

Skin irritant?

Respiratory irritant®

Respiratory irritation (from ozone)*
Asthma (from ozone) %

Premature death (from ozone) %
Hazardous classification -- OSHA?

Environmental Hazard/Impact

Smog forming®®

Global warming potentia
Moderately persistent in sediment®
Moderate bioaccumulation®

Highly toxic to the aquatic environment®
Energy intensive®
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I

Physical Hazard/Regulations

Flammable/Combustible Liquid®*
Fire Hazard®

Overall Health/Environment/Physical Hazard Ranking

TURI: Petroleum/Hydrocarbon Dry Cleaning = 3 (1=best & 5=worst) /= (ml=best & ml =worst)**°
SFDE: Petroleum/Hydrocarbon Dry Cleaning = 3 (1=best & 4=worst) /= ( Il =best & Hll= worst)*’

Non-Toxic/Non Smog-Forming Classification

“A detrimental and secondary health effect of the alternative solvents is that all hydrocarbon
solvents are considered volatile organic compounds (VOC). VOCs contribute to the formation of
ozone which is linked to many ill-health effects including respiratory irritation, asthma, and
premature death. VOC emitting systems require air permits.”*?

Decision by the California Air Resources Board for hydrocarbon solvents to be excluded from list of
Approved Non-toxic and Non-smog-forming Dry Cleaning Technologies®



Siloxane D5 (Decamethylcyclopentasiloxane) Dry Cleaning (Green Earth™)

Human Health Hazard

. . .. 40
“Concerns for potential carcinogenicity relevant to humans”

“Some evidence of potential effects of D5 on the reproductive system
“Effects on the liver, immune, and nervous systems"42

“Disruption of dopaminergic pathways by D5 could have adverse health impacts on the nervous
system (e.g., possible psychological imbalance).”*?

“The substance may be toxic to liver.”**

“Repeated or prolonged exposure to the substance can produce target organs damage.
“Prolonged or repeated ingestion may affect the liver (changes in liver weight, increase in liver
metabolizing enzymes, transient increase in the number of normal cells (hyperplasia), increase in
cell size (hypertrophy). blood (changes in spleen).”*®

“This product contains methylpolysiloxanes which can generate formaldehyde at approximately 300
degrees Fahrenheit (150'C) and above, in atmospheres which contain oxygen. Formaldehyde is a
skin and respiratory sensitizer, eye and throat irritant, acute toxicant, and potential cancer
hazard.”*” (Note: In dry cleaning, to evaporate the solvent during each dry cycle and during each
distillation cycle, D5 is heated to its boiling point of 410°F in the presence of oxygen, which is above
the 300°F threshold where formaldehyde is created). *®

Hazardous classification — OSHA*

Recommended exposure limit of 10 ppm TWA*®

“Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of
vapors below their respective threshold limit value.”>*

“Use a vapor respirator under conditions where exposure to the substance is apparent (e.g.
generation of high concentrations of mist or vapor, inadequate ventilation, development of
respiratory tract irritation), and engineering controls are not feasible.”>*

“Widespread exposure to D5, a dopamine agonist, has potential public health impacts
Skin irritant®*

Eye irritant™>

Respiratory irritant>®

Ingestion irritant®”’

Pz
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»53

Environmental Hazard/Impact

Priority Chemical listed in California Environmental Contaminant Biomonitoring Program®®
Persistence™

Bioaccumulation®

Toxicity in fish®*

Energy intensive®

Physical Hazard

Flammable/Combustible Liquid®®
Fire Hazard®

Overall Health/Environment/Physical Hazard Ranking

TURI: Green Earth™ (D5) Dry Cleaning =4 (1=best & 5=worst) / s (Bl =best & Il = worst)®
SFDE: Green Earth™ (D5) Dry Cleaning =3 (1=best & 4=worst) /= ( Il =best & Il = worst)®®



Non-Toxic Classification
*  “OEHHA cannot make a finding at this time that D5 is non-toxic”®’

Decision by the California Air Resources Board for D5 to be excluded from list of Approved Non-toxic
and Non-smog-forming Dry Cleaning Technologies®®

“SEHSC does not disagree with CARB’s decision on D5 under AB998....”%°



N-Propyl Bromide Dry Cleaning

Human Health Hazard

¢ “Reasonably anticipated to be a human carcinogen.
e Neuro toxin”*

e Reproductive toxin’?

* Eye irritant”®

e Skinirritant’*

* Respiratory irritant’®

* “The substance may be toxic to blood, liver, central nervous system (CNS).
* “Repeated or prolonged exposure to the substance can produce target organs damage.
e Listed under Proposition 65 as a reproductive toxicant’®

»70

n76

n77

Environmental Hazard/Impact
* Energy intensive’

Physical Hazard/Regulations
e Flammable®
*  Fire Hazard®

Overall Health/Environment/Physical Hazard Ranking
e TURI: n-PB Dry Cleaning =5 (1=best & 5=worst)/ Il ( mm= best &l = worst)*
* SFDE: n-PB Dry Cleaning=4 (1=best & 4=worst)/ s (M= best &Ml = worst)®

Non-Toxic Classification
* Decision by the California Air Resources Board for n-propyl bromide to be excluded from list of
Approved Non-toxic and Non-smog-forming Dry Cleaning Technologies®



Professional Wet Cleaning

Human Health Hazard

*  “The United States Environmental Protection Agency examined the human health and
environmental hazards of the primary components of detergents and found no expected health risks
to the general public.”®

Environmental Hazard/Impact

*  “The United States Environmental Protection Agency examined the human health and
environmental hazards of the primary components of detergents and found no expected health risks
to the general public.”®

. Energy-eﬁ‘icient.87

Physical Hazard/Regulations
* N/A

Overall Health/Environment/Physical Hazard Ranking
* TURI: Professional Wet Cleaning =1 (1=best & 5=worst) / Bl (Ml = best &Ml =worst) %
*  SFDE: Professional Wet Cleaning =1 (1=best & 4=worst) /Il ( M= best & Il = worst)®

Non-Toxic Classification
* Decision by CARB to be included on list of Approved Non-toxic and Non-smog-forming Dry Cleaning
Technologies™

*  “These systems qualify for grant money under California’s Non-Toxic Dry Cleaning Incentive Program,
established by Assembly Bill (AB) 998.”"



CO, Dry Cleaning

Human Health Hazard

«  “There is no expected health risk to the general public from these processes.””

Environmental Hazard/Impact

e “Questions have been raised because CO, is a greenhouse gas which contributes to global warming.
Although the amount of emissions from dry cleaning processes have not been studied, the CO, used
in the dry cleaning processes is a by-product from industrial operations and therefore does not
contribute to the greenhouse gas inventory.”*

Physical Hazard/Regulations
* Fire Permit

Overall Health/Environment/Physical Hazard Ranking
* TURI: CO, Dry Cleaning =2 (1=best & 5=worst) /| (M= best & Il = worst)*
* SFDE: CO, Dry Cleaning =2 (1=best & 4=worst) /= (Il = best &= worst)*

Non-Toxic Classification

* Decision by CARB to be included on list of Approved Non-toxic and Non-smog-forming Dry Cleaning
Technologies™

*  “These systems qualify for grant money under California’s Non-Toxic Dry Cleaning Incentive
Program, established by Assembly Bill (AB) 998.”%’



Toxic Use Reduction Institute: Summary Table Comparison of Perc and Seven Garment Cleaning Alternatives™
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San Francisco Department of the Environment®

Comparison of Hazards, Regulatory Concerns, and Costs for Alternative Dry Cleaning Technologies
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