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“We are special, but we are not unique. Reducing exposures to 

the children, staff and environment, while maintaining our bud-

getary objectives were all critically important goals. The beauty 

of the Green Housekeeping Program is that it is totally reproduc-

ible. And this is it’s true value.”

Jonathon Goldberg
Support Services Administration
Massachusetts Hospital Schools
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The story of Rochester Midland Corporation and its 
commitment to environmentally preferable chemi-
cal specialty products begins in the early 1980’s.  At 
that time one of our chemists patented the use of d-
Lim–onene, a naturally occurring solvent derived from 
citrus fruits, as a replacement for petroleum-based 
cleaning products.  This discovery led to the under-
standing that “environmentally preferable” products 
could be manufactured with the effi cacy of traditional 
products, but with reduced hazards to the environment 
and users.

Historically, development of new products was based 
primarily on performance as the fi rst requirement - a 
product had to be either better than a similar product, 
either one of our own or that of a competitor.  Perfor-
mance was always the number one criteria, followed 
by price and safety.

In developing the Enviro Care line, the traditional 
approach to product development was totally rear-
ranged.  The number one priority became to insure that 
the product line would be environmentally preferable.  
“Environmentally Preferable” means products or ser-
vices that have a lesser effect on human health and the 
environment when compared to traditional products or 
services.  The second priority was increased safety for 
the end-user. The products not only had to work, but 
they had to work at levels that truly reduced harmful 
impact to the environment and users.

The next step was to identify the actual standards and 
test methodology required, to develop the product line 
and to support, validate and document all claims.  In 
1990, after several years of research, development and 
test marketing, the Enviro Care Program was intro-
duced to our customers as a complete family of prod-
ucts for total facility maintenance.  

Beginning in August 1999, our research & develop-

ment team undertook a major project to reengineer 
the Enviro Care family of products.  This project was 
stimulated by new evolving standards resulting from 
the scientifi c community fi ndings of:

·   Greater than expected potential harmful effects of 
VOC’s and Federal VOC mandates

·   The use of certain widely-used surfactants (APE’s) 
that are strongly suspected of endrocrine system 
damage

·   Increasing concerns regarding toxicity to aquatic 
life

·   Concerns around the dramatic rise in asthma and the 
use of components in cleaning compounds, particu-
larly fragrances, which were expected to be caus-
ative agents (“asthmagens”).

In addition, new raw materials from bio-mass sources 
(renewable resources) became available, predomi-
nantly from Soy and Corn feed-stocks.  During the 
ensuing 18 months, every Enviro Care product formula 
was modifi ed to meet or exceed new health and safety 
standards as well as major expansion of the use of 
renewable resource raw materials.  The results of this 
reengineering process are outlined in detail within this 
Technical Bulletin.

RMC Background
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Chaired ASTM committee on Standards for Environ-

mentally Preferable Cleaners

Chaired President Clinton’s Green Chemistry Chal-

lenge Awards Program

Member: Green Seal committee Greening the Hospi-

tality Industry

Member: Green Seal committee Standards for I & I 

Cleaning Products

Member: U.S. Green Building Council

Member: Co-op America

Member: Environmental Management Association

Nominee: White House Closing the Circle Award

Recipient: Outstanding Reformulation Award (North 

America Hazardous Material Association)

Recipient: Best Technology from a Large Manufac-

turer presented at Biobased Products Expo, sponsored 

by Dept. of Energy, Dept. of Agriculture, and the New 

Uses Council

Recipient: Green Seal Environmental Partner cer-

tifi cate for promoting environmentally responsible 

business practices, including the purchase and use of 

products and services that are less damaging to the 

environment.

RMC Green Credentials

Recipient: Green Chemistry Challenge recognition for 

outstanding service in developing and implementing 

the Presidential Green Chemistry Challenge

Nominated: the President’s Council on Sustainable 

Development Action Committee to help implement 

community based development programs with focus 

on green housekeeping and maintenance.

Created: innovative Environmentally Preferable Com-

parison Software program which allows purchasing 

personnel to include safety and environmental attri-

butes when making purchasing decisions.
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Table 1:  Environmental & Safety Specifi cations:  Enviro Care® Cleaners  
Properties of                                                               Properties of                                                               Properties of                                         Carpet&         Carpet       Low Foam      Food 
Enviro Care                  Tough Job    Washroom     Glass      Floor Finish     Upholstery         Spot        Spot        Spot All Purpose   Service 
Products                          Cleaner       Cleaner      Cleaner       Remover         Cleaner         Remover       Cleaner      Cleaner

% Biodegradable (1)             70                63               99                 69                    68                  71                61               67

Contains PhosphatesContains Phosphates           No                No             No               No                   No                 No                No              No

Nontoxic (per OSHA 

Current Criteria)                Yes              Yes             Yes               Yes                  Yes                Yes              Yes              Yes

LD50 (oral) mg/kgLD50 (oral) mg/kg           13677          11965         17399           15830             142162           76599         104099        61559

Contains Hazardous 

Ingredients (per OSHA 

1200.1910 CFR)                 No                No             No               No                   No                 No                No              No

Endocrine Disruptors          No                No             No               No                   No                 No                No              No

Added Fragrance                No                No             Yes               No                   Yes                 No                No              No

Aquatic Toxicity: Aquatic Toxicity: 

mg/L mg/L (2)                               116             7520            691              1859               14750            13436           9963           3965

Flash Point                        None            None          None           None                None             None            None           None

Contains EDTA                  No                No             No               No                   No                 No                No              No

Contains NPE/APE             No                No             No               No                   No                 No                No              No

Contains DEAContains DEA                     No                No             No               No                   No                 No                No              No

Known or Suspected 

Carcinogens(3)                     No                No             No               No                   No                 No                No              No

pHpH                                      9.75              4.15           6.85             9.85                 8.5                 9.5                8.5              9.5

VOC (% by weight)           2.60              0.65           0.00             4.85                0.00               0.00              0.00            0.00

Contains Petrochemical Contains Petrochemical 

Derivatives                          No                No             No               No                   No                 No                No              No

Contains Active 

Component(s) From 

Renewable Resources        Yes              Yes             Yes               Yes                  Yes                Yes              Yes              Yes

CorrosiveCorrosive                            No                No             No               No                   No                 No                No              No

Reactive                              No                No             No               No                   No                 No                No              No

Ozone Depleting Ozone Depleting 

CompoundsCompounds                         No                No             No               No                   No                 No                No              No

Recycable Packaging         Yes              Yes             Yes               Yes                  Yes                Yes              Yes              Yes

ConcentrateConcentrateConcentrate                        Yes              Yes             Yes               Yes                  Yes                Yes              Yes              Yes

(1) - The standard for biodegradability is % (BOD28/COD) > 60%.
(2) - The Green Seal standard of acceptability with regard to aquatic toxicity is >100 mg/L as neat product
(3) - Carcinogens are defi ned as those chemicals listed as known, probable, or possible human carcinogens by the Interna-
tional   Agency for Research on Cancer (IARC), the National Toxicology Program (NTP), the U.S. Environmental Protection 
Agency, or the Occupational Health and Safety Administration.  Chemicals known to cause reproductive toxicity are defi ned 
as those listed by the State of California under the Safe Drinking Water and Toxic Enforcement Act of 1986 (California Code 
of Regulations, Title 22, Division 2, Subdivision 1, Chapter 3, Sections 1200, et seq.).
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Table 2:  Environmental & Safety Specifi cations:  Enviro Care® Coatings & Miscellaneous Products  
                                                                                                                                                                          Tech 4
Properties of                                                               Properties of                                                               Properties of                                                Floor        Resilient                        Wood
Enviro Care                           Hand       Liqui            Air               Neutral            Finish            Tile             Con          Floor
Products                                  Soap         Bac       Freshener     Disinfectant        Restorer      Coating          Seal          Finish
% Biodegradable (1)                   71            61               74                    36                   20                7                33               64

Contains PhosphatesContains PhosphatesContains Phosphates                No          No             No                   No                   No              Yes             Yes             No

Nontoxic (per OSHA 
Current Criteria)                      Yes          Yes             Yes                  Yes                  Yes             Yes             Yes             Yes

LD50 (oral) mg/kgLD50 (oral) mg/kg                 75606      63693         66400               6490              21417         11296         17259         28369

Contains Hazardous 
Ingredients (per OSHA 
1200.1910 CFR)                      No          No             No                  Yes4                 Yes5             Yes6             Yes7           Yes8

Endocrine DisruptorsEndocrine Disruptors               No          No             No                   No                   No               No               No             No

Added Fragrance                     Yes          Yes             Yes                   No                   No               No               No             No

Aquatic Toxicity: mg/L Aquatic Toxicity: mg/L (2)        172        29870           388                   46                  160             623             218           54841

Flash Point                             None        None         None               None               None           None           None          None

Contains EDTAContains EDTA                       No          No             No                  Yes                   No               No               No             No

Contains NPE/APE                  No          No             No                   No                   No               No               No             No

Contains DEAContains DEA                          No          No             No                   No                   No               No               No             No

Known or Suspected 
Carcinogens (3)                         No          No             No                   No                   No               No               No             No

pHpH                                            7.5          8.4            7.65                  7.7                    6                8.5               7.5             8.5

VOC ( % by weight)               0.50        1.90            .85                   0.0                  2.12             5.14             6.71          12.62

Contains Petrochemical Contains Petrochemical 
DerivativesDerivatives                               No          No             No                  Yes                  Yes             Yes             Yes             Yes

Contains Active 
Component(s) From  
Renewable Resources              Yes          Yes             Yes                  Yes                   No               No               No             No

CorrosiveCorrosive                                 No          No             No                   No                   No               No               No             No

Reactive                                   No          No             No                   No                   No               No               No             No

Ozone Depleting CompoundsOzone Depleting Compounds No          No             No                   No                   No               No               No             No

Recyclable Packaging            Yes          Yes             Yes                  Yes                  Yes             Yes             Yes             Yes

ConcentrateConcentrate                              Yes          Yes             Yes                  Yes                  Yes             Yes             Yes             Yes

(4) contains a mixture of didecyl dimethyl ammonium chloride and n-alkyl dimethyl dibenzyl ammonium chloride (4.82%  
by weight)
(5) contains ethylene glycol (0.51% by weight) and diethylene glycol methyl ether (1.61% by weight)
(6) contains diethylene glycol methyl ether (5.14% by weight)
(7) contains ethylene glycol (1.71% by weight) and diethylene glycol butyl ether (5.00% by weight)
(8) contains methyl ethyl ketone (1.7% by weight) and triethylamine (1.9% by weight)

The didecyl dimethyl ammonium chloride and n-alkyl dimethyl dibenzyl ammonium chloride (quat) mixture is the sanitizer 
component, or active ingredient, that provides the ability to kill pathogenic microorganisms.

The ethylene glycol, diethylene glycol methyl ethers, diethylene glycol butyl ether, methyl ethyl ketone and triethylamine 
are fugitive plastisizers.  The plastisizers are needed to cause the polymer molecules to bond (coalesce) and are a necessary 
component of hard fl oor fi nishes.  Following the coalescing process, the plasticizers evaporate during the fi nish curing process, 
typically 10 to 30 minutes.
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The Use of animals in testing
Rochester Midland strongly supports utilizing product 
testing methods that do not require the use of animals.  
As such, no mammal testing was employed at any 
stage of the Enviro Care family product development.  
All tests such as those required confi rming corrosiv-
ity and human toxicity data were performed in vitro (a 
“test tube” environment) rather than in vivo (within or 
upon a living body).  

To determine aquatic toxicity data, it is necessary 
to utilize a fi sh species (fl athead minnows) as well 
as certain aquatic plant and diatom species to meet 
the requirements specifi ed by the only available test 
parameters.

Testing Laboratories
The laboratories below performed biodegradability and 
aquatic toxicity testing.

Paradigm Environmental Services
179 Lake Avenue
Rochester, NY 14618

Lozier Analytical Labs
696 North Winton Rd.
Rochester, NY 14609

How Biodegradability Is Measured
Biochemical Oxygen Demand (BOD) determina-
tions are an empirical measure of a particular aqueous 
solutionís reactivity with sewage-derived bacterial 
organisms. The goal of the experiment is to measure 
the decomposition of the organic portion of an aque-
ous sample (normally a natural water sample or a 
test substance diluted in an appropriate volume of 
deionized water) via the amount of dissolved oxygen 
present in the solution before and after digestion by 
sewage organisms. While there are several approaches 
that have been employed for this purpose, a method 
referred to as the 5-day (or 28-day) closed bottle test is 
employed most frequently. A standard test procedure 
for this purpose is recognized in the United States as 
US Environmental Protection Agency (EPA) Method 
405.1 This method is also recognized by the Interna-
tional Standards Organization (ISO) as ISO 10707.

The biodegradability of a particular chemical or a 
mixture of chemicals is routinely estimated by use of 
the 5- or 28-day closed bottle test in combination with 
a measurement of the substanceís chemical oxygen 
demand (COD). The COD test is a measure of the 
total oxygen equivalent of the organic components 
in a sample as determined by exhaustive chemical 
oxidation using potassium dichromate (K2Cr2O7) as 
oxidant. This chemicalís standard reduction potential 
is high enough to quantitatively convert the organic 
carbon in a sample (95 to 100% for most organics) to 
carbon dioxide and water. Thus, the measurement of 
COD is an excellent indication of the total amount of 
material that can be oxidized (i.e. is biodegradable) in 
a sample. This standardized test procedure is recog-
nized by the US EPA as Method 9060 (SW 846). In 
both COD and BOD determinations, the units of the 
empirical measurements are in milligrams of molecu-
lar oxygen per liter of test solution (mg O2/L). For the 
determination of the percent biodegradabilities of our 
EnviroCare line of products, EPA Method 9060 (COD) 
values were measured along with the 28-day EPA 
Method 405.1 values (BOD28) by an independent cer-
tifi ed laboratory. The biodegradability was then simply 
calculated as the ratio:

About Testing
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ACIDS
Inorganic acids such as hydrochloric, phosphoric, 
muriatic or sulphuric.

ALKALIS
Alkaline builders including sodium and potassium 
salts of carbonate, hydroxide, silicate and phosphate.

AQUATIC TOXICITY
Components that are toxic to aquatic fi sh and/or plant 
species in concentrations of 100 MG per liter or less.

BIODEGRADABLE
Must have a 28 day BOD:COD of 60% or greater and 
are biodegradable by 40CFR796.3200.

CARCINOGENS
Compounds listed as known or anticipated carcinogens 
by OSHA, NTP or IARC.

ENDROCRINE DISRUPTORS
Components such as dibutyl pthalates (often used 
in fl oor fi nishes and coatings) NPE/APE surfactants 
(widely used in cleaning compounds) that are known 
or suspected of affecting the human endocrine system.

GLYCOL ETHERS
Ethers of ethylene glycol or propylene glycol.

HAZARDOUS INGREDIENTS
Ingredients as listed in 29CFR1900.1200.

METAL CROSS-LINKED POLYMERS
Floor coating  polymers containing metal ions, usually 
zinc.

NON-COMBUSTIBLE
Must have a have a fl ash point in excess of 141× F and 
are non-combustible by ASTM D-93-79 and NFPA 
704.

NON-CORROSIVE
Preferred pH range of  greater than 4.0 and less than 
10.0 (aka ìcosmeticî pH range) and are non-corrosive 
by 40CFR261.22. 

NON-REACTIVE
Must not be reactive with water, oxidizers, alkalis, or 
acids by NFPA 704.

NON-TOXIC; EYE IRRITATION
No worse than mildly irritating according to the 
Draize* Index.

NON-TOXIC, ORAL TOXICITY
Products that have an oral LD 50 greater than 5 gm/kg 
and are non-toxic according to 29CFR1910.1200.

NON-TOXIC; SKIN IRRITATION
Mean Primary Skin Irritation According to Draize* 
with a range result between 0.0 and 1.9.

OZONE DEPLETING COMPOUNDS
Chlorofl uorocarbons or Hydrochlorofl uoro-carbons 
including those listed as Class l or Class ll chemicals 
in Title Vl of the Clean Air Act Amendments of 1990, 
Pub. L. No. 101-549, or other subsequently designated 
by EPA as ozone-depleting substances.

PETROLEUM DISTILLATES
Aliphatic or aromatic hydrocarbons, derived from 
crude oil feedstocks.

PHOSPHATE FREE
Formulated without the use of inorganic salts derived 
from orthophosphoric acid.

RENEWABLE RESOURCES
Raw materials that are derived from crops such as 
corn, soy bean or citrus.  Also referred to as Biomass 
or Rapidly-Renewable Resources.

SLIP-RESISTANT
A minimum coeffi cient of friction of 0.5 is considered 
slip resistant by CSMA and UL standards when
tested by ASTM D-2047-85.

Glossary of Testing Claims
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ENVIRO CARE
No Endocrine Disruptors
Biodegradable
No Alcohol
No Hazardous Ingredients
Renewable Resources

ENVIRO-CARE COMPOUNDS DESCRIPTIONS
No NPE/APE Surfactants. NPE’s are shown to cause 
endocrine disruption in aquatic species and suspected 
of doing so in humans.

No Glycol Ehers
Completely biodegradable

No Alcohols
Non-toxic, non fl ammable

All surfactants are compounded using Renewable 
Resources.

CONVENTIONAL PRODUCTS
Nonylphenol      
Glycol Butyl Ethers     
Alcohol      

Hazardous Ingredients    
Petro-Chemical Derivates   

  
CONVENTIONAL COMPOUNDS DESCRIPTIONS
Nonylphenoxpolyethoxyethanol is used as a basic 
surfactant to provide detergency needed to remove 
soil from a variety of surfaces.  However it is derived 
from a petroleum based  product and may contain trace 
amounts of ethylene oxide, a suspect of carcinogen.

Glycol Butyl Ethers attack water-soluble dirt as well 
as water-insoluble oils and greases. But, it is extremely 
irritating to the respiratory tract and eyes.  Also, it 
reacts violently with strong mineral acids

Methyl Alcohol is a colorless fl ammable liquid, used 
as an antifreeze, general solvent, and fuel, denaturant 
for ethyl alcohol.

Petro- Chemical Derivates are chemicals derived 
from petroleum and natural gas and used as fuel and in 
manufacture of organic compounds.

Air Freshener
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CONVENTIONAL PRODUCTS
Sodium Phosphates
Carbonates
Nonylphenols
Hydrotropes
pH 9 - 12
LD 50 <1 gm/Kgm
Petro-Chemical Derivates
Toxic to Aquatic Life

CONVENTIONAL COMPOUND DESCRIPTIONS:
Sodium phosphates soften water and maintain alka-
linity levels. They suspend dirt and increase cleaning 
effi ciency. However, sodium phosphate is an
environmental hazard when discharged into a closed 
body of water where it can cause excessive algae 
growth and lake eutrophication.

Carbonates provide an economical source for boost-
ing alkalinity. However, carbonates can cause serious 
eye and skin irritation also.

Nonylphenoxypolyethoxyethanol is used as a basic Nonylphenoxypolyethoxyethanol is used as a basic Nonylphenoxypolyethoxyethanol
surfactant to provide detergency needed to remove 
soil from a variety of surfaces. However it is derived 
from a petroleum based product and may contain trace 
amounts of ethylene oxide, a suspect carcinogen.

Hydrotropes serve as a coupling agent to clarify 
systems which are unstable and tend to phase out. 
However, this petroleum based product provides no 
detergent capacity. Moderately high pH- eye and skin 
irritant Lethal Dose is less than 1 gm of product per 1 
Kg of body weight.

ENVIRO CARE
NONE
NONE
NONE
NONE
pH 8.5
LD 50 >5 gm/Kgm
Renewable Resources
Non-Toxic to Aquatic Life

ENVIRO CARE COMPOUND DESCRIPTIONS:
NO Phosphates

NO Carbonates
The raw material used as a basic surfactant in deter-
gent formulations is manufactured from fatty acids 
derived from coconut, and glucose derived from
corn or sugar beets. It is obtained from naturally 
renewable resources and is completely biodegradable.

NO Hydrotropes

Neutral pH

Lethal Dose is more than 5 gms of product per 1 Kg 
of body weight.

NO Endrocrine Disruptors

All Pupose Cleaners
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CONVENTIONAL PRODUCTS
Alkyl naphthalene sodium sulfonate
Ethylenediaminetetraaceate
pH 9 - 10
LD 50 <1 gm/KgmpH 9 - 12
Petro-Chemical Derivates
Toxic to Aquatic Life

CONVENTIONAL COMPOUND DESCRIPTIONS:
Alkyl naphthalene sodium sulfonate is used as a 
detergent commonly used clean carpet, upholstery and 
fabric. However, it is not biodegradable.

Ethylenediaminetetraaceate is used as a chelating 
agent to soften hard water of dilution. However, it may 
contain trace amounts of carcinogen.

Moderately high pH - eye and skin irritant

Lethal Dose is less than 1 gm of product per
1 Kg of body weight.  Often contains APE’s.

ENVIRO CARE
NONE
NONE
pH 8.5
LD 50 >5 gm/Kgm
Renewable Resources
Non-Toxic to Aquatic Life

ENVIRO CARE COMPOUND DESCRIPTIONS:
No petro-chemical ingredients.  Formula contains 
viable bacterial cultures to attack oil base soils and 
also deodorize.  Surfactant derived from renewable 
resources.

No known or suspected carcinogens

Lower pH, non-corrosive and complies with standards 
for use on stain-resistant carpets and upholstery

Lethal Dose is greater than 5 gm of product per 1 
Kg of body weight.

NO Endrocrine Disruptors

Carpet & Upholstery Cleaner
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CONVENTIONAL PRODUCTS
Phosphates     
Glycol Ethers     
Non-Biodegradeble     
Reactive      
Petro-chemical derivative    
LD50<1gm per kgm     
Contains NPE’s     

       
CONVENTIONAL COMPOUND DESCRIPTIONS
Products containing phosphates are formulated with 
the use of inorganic salts derived from orthophospho-
ric acid.

Organic compounds like glythol ethers, are derived              
from a source of  a colorless alcohol that is used as 
an antifreeze agent in other areas such as heating and 
cooling systems.     

Reactive products are unstable and reactive with 
water, oxidizers or acids.    
       

Contains hazardous ingredients as defi ned by 
OSHA.

Nonylphenols is derived from a petroleum based 
product and may contain trace amounts of ethylene 
oxide, a suspect of carcinogen.

ENVIRO CARE
Phosphate free
No glythol ethers
Biodegradable
Non-Reactive
renewable resources
non-toxic, aquatic/human
no endocrine disruptors

ENVIRO CARE COMPOUND DESCRIPTIONS
Phosphate Free

All Enviro Care cleaners are formulated without the 
use of ethers of ethylene glycol or propylene glycol, 
and formulated using renewable resources.

All Enviro Care products are stable and non-reactive
to acids or oxidizers.
       
Non-toxic, lethal dosage is more than 5 grams of kg 
of body weight.

No endocrine disruptors

Carpet Spot LifterCarpet Spot Lifter
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CONVENTIONAL PRODUCTS
Mineral Spirits i.e. xylene
Solvent resins
Oil Base urethane
Flash Point 100º Fahrenheit
LD 50 <1 gm/Kgm
Solvent clean-up
Respiratory Protection High VOC’s

CONVENTIONAL COMPOUND DESCRIPTIONS:

Mineral Spirits are used to thin solvents coatings. 
However, mineral spirits are derived from petroleum 
and are not biodegradable. Also, they are combustible
and must be disposed of as a hazardous waste. Their 
use may be restricted due to VOC content.

Xylene is used to reduce or thin solvent coatings. 
Xylene is also petroleum based and not biodegradable. 
It is fl ammable and must be disposed of as hazardous 
waste. Its use may be restricted due to VOC content. 
Inhalation of high levels can cause loss of conscious-
ness and death, while prolonged exposure may cause 
damage to bone marrow, eyes and stomach.

Moisture-cure urethane

Solvent Resin is the basic building block of concrete 
coatings. This combustible product is not biodegrad-
able and may be restricted by VOC content. Moisture-
cure urethane is an alternative building block of con-
crete coatings. It is a petroleum derived varnish that 
is highly fl ammable. This solvent produces hazardous 
waste residue that must be disposed of with added 
expense.

Flash Point 100º Fahrenheit

Solvent clean-up

Respiratory Protection High VOC’s

ENVIRO CARE
NONE
NONE
Acrylic copolymer
NONE
LD 50 >5 gm/Kgm
Water Clean-up
No Respiratory Protection Low VOC’s

ENVIRO CARE COMPOUND DESCRIPTIONS:

NO Mineral Spirits

NO Xylene

No Moisture  Cure Urethane

Acrylic copolymer is a basic building block of aque-
ous concrete seals. This water-based alternative to sol-
vent-based coatings is not combustible and requires no 
need for respiratory protection. Plus, it cleans up with 
soap and water.

NO Flash Point

Water Clean-up

NO Respiratory Protection needed, Low VOCs

Concrete Coatings
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CONVENTIONAL PRODUCTS

Phosphates                                                             
Metasilicates                                                          
Nonylphenols                                                         
pH 10+                                                                   
LD 50 <1 gm/Kgm                                        
Petro-Chemical Derivates                                      
Contains APE/NPE                                                

CONVENTIONAL COMPOUND DESCRIPTIONS:

Sodium phosphates soften water and maintain alka-
linity levels. They suspend dirt and increase cleaning 
effi ciency. However, Sodium phosphate is an environ-
mental hazard when discharged into a closed
body of water where it can cause excessive algae 
growth and lake eutrophication.

Silicates function to emulsify oil and grease, breaking up 
solid soils. Silicates also maintain alkalinity and prevent 
metal corrosion. However, alkaline silicates
can be corrosive to eyes and skin as well.

Nonylphenoxypolyethoxyethanol is used as a basic 
surfactant to provide detergency needed to remove 
soil from a variety of surfaces. However it is derived 
from a petroleum based product and may contain trace 
amounts of ethylene oxide, a suspect
carcinogen.

High pH - eye and skin irritant/corrosive

Lethal Dose is less than 1 gm of product per
1 Kg of body weight

ENVIRO CARE

NONE
NONE
Amine oxide
pH 7.7
LD 50 >5 gm/Kgm
Renewable Resources
No APE’s or NPE’s

ENVIRO CARE COMPOUND DESCRIPTIONS:

NO Phosphates

NO Silicates

Amine Oxide is a detergent used to solubilize oily 
soil, improve foam quality and build viscosity. It is 
non-irritating, non-toxic and completely biodegrad-
able.

Neutral pH, non-corrosive

Lethal Dose is more than 5 gm of product per 1 Kg 
of body weight

Disinfectant Cleaners
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CONVENTIONAL PRODUCTS
Butyl cellosolve
Terpenes or other hydrocarbons
Ionic surface active agents
Alkaline agents
Sodium Hydroxide
pH 12-14+
LD 50 <1 gm/Kgm Petro-Chemical Derivates
Toxic to Aquatic Life

CONVENTIONAL COMPOUND DESCRIPTIONS:
Butyl cellosolve is a solvent for oils and fats. It is also 
a reportable substance on the EPA Form R.

Terpenes and other hydrocarbon solvents are used 
because fatty substances are soluble in them. There are 
important limitations in that proteins aren’t dissolved.

Ionic surface active agents are used because the sol-
vents function better and faster if the solution formed 
from them and the materials blocking the drains can be 
emulsifi ed.

Alkaline pH is very favored for conventional cleaners 
because fats can be converted to soluble substances in 
a process called saponifi cation when they are subjected 
to alkaline solutions.

Very high pH - corrosive to skin and eyes.

Lethal Dose is less than 1 gm of product per
1 Kg of body weight

Drain Openers

ENVIRO CARE
NONE
NONE
Nonionic surfactants
NONE
NONE
pH 8.4
LD 50 >5 gm/Kgm Renewable Resources
Non-Toxic to Aquatic Life

ENVIRO CARE COMPOUND DESCRIPTIONS:
Nonionic surfactants are used to emulsify residues 
and byproducts of the enzymatic conversion of fats, 
oils, greases and other trap contaminants and blocker.

Bacillus pasteruii generate lipase enzymes which are 
extremely effective in rapid and complete degradation 
and digestion of fatty materials in both aerobic and 
anaerobic conditions. Bacillus licheniformis produce 
lipase for fat digestion, cellulase for cellulose and 
amylase for starch degradation. Also will generate 
enzymes which will degrade certain hydrocarbons and 
operate at temperatures up to 150°F.

Bacillus amyloliquefaciens produces protease 
enzymes which digest proteins as well as lipase for 
fats. It functions in both aerobic and anaerobic condi-
tions. This species also produces urease for urine deg-
radation. 

Bacillus laevollacteus is a very fast lipase producer 
for enhanced grease digestion and it functions in both 
aerobic and anaerobic conditions. 

The bacteria and the enzymes they generate tend to 
reside in drainlines and, therefore, the cleaning action 
is prolonged. All of the bacteria in Liqui-Bac are non-
pathogenic.

The near neutral pHThe near neutral pHThe near  is safe to handle.

The low toxicity makes the product safe to handle.
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CONVENTIONAL PRODUCTS
Caustic
Ammonium hydroxide
Butyl cellosolve
Nonylphenol
pH 12 - 14
LD 50 <1 gm/Kgm
Toxic to Aquatic Life Petro-Chemical Derivates

CONVENTIONAL COMPOUND DESCRIPTIONS:
Caustic Soda/ Caustic Potash provides a heavy duty 
source of alkalinity for saponifi cation (alkali reacts 
with fats to form soluble soap). It also helps disperse 
solid soils into fi ne particles. However, it is
extremely corrosive to eyes, skin and nose.

Ammonium hydroxide is a basic cleaning compound 
commonly used in economy strippers. However, it is 
extremely irritating to the respiratory tract and eyes. 
Also, it reacts violently with strong mineral
acids.

Ethylene glycol butyl ether attacks water soluble dirt 
as well as water-insoluble oils and greases. But, it is a 
potential nose and eye irritant and may cause red blood 
cell damage if absorbed through the skin.

Nonylphenoxypolyethoxyethanol is used as a basic 
surfactant to provide detergency needed to remove 
soil from a variety of surfaces. However it is derived 
from a petroleum based product and may contain trace 
amounts of ethylene oxide, a suspect carcinogen.

Very high pH - Corrosive to skin and eyes,
lethal dose is less than 1 gm of product per
1 Kg of body weight.

ENVIRO CARE
NONE
NONE
NONE
NONE
pH  9.85
LD 50 >5 gm/Kgm
Non-Toxic to Aquatic Life Renewable Resources

ENVIRO CARE COMPOUND DESCRIPTIONS:
NO Caustics
Enviro Care Floor Finish Remover is also completely 
biodegradable and contains no phosphate which can 
pollute our waterways.

NO Ammonia
Enviro Care Floor Finish Remover is non-corrosive to 
the skin and eyes and is non-toxic.

NO Glycol Ethers
No concerns about systemic health problems or inter-
ference with liver functionality.

NO NPE/APE Surfactants
NPE’s are shown to cause endrocrine disruption in 
aquatic species and suspected of doing so in humans.

“Cosmetic Range” pH
Lethal Dose is more than 5 gms of product per 1 Kg of 
body weight

Floor Finish Remover
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CONVENTIONAL PRODUCTS
Metal containing polymers (zinc)
Mineral Spirits
Formaldehyde preservative
LD 50 <1 gm/Kgm
High VOC’s
Toxic to Aquatic Life
Corrosive to eyes & skin

CONVENTIONAL COMPOUND DESCRIPTIONS:
Metal cross-linked acrylic copolymer is a basic 
building block of fl oor fi nishes. It is not biodegradable 
and amounts of heavy metals, usually in the range of 
1% - 2% by weight, cause problems with sewage effl u-
ent and are toxic to both humans and aquatic species.

Mineral Spirits are used to remove oily soils and also 
to thin solvent coatings. However, mineral spirits are 
derived from petroleum and are not biodegradable. 
Also, they are combustible and must be disposed
of as a hazardous waste. Their use may be restricted 
due to VOC content.

Ammonium hydroxide is a basic cleaning compound 
commonly used in fl oor fi nish restorers, in some cases 
a signifi cantly large component in the fi nished product. 
However, itis extremely irritating to the respiratory 
tract and eyes. Also, it reacts violently with strong 
mineral acids.

Formaldehyde is commonly used as a preservative in 
coatings and some detergents. However it is also a
suspect carcinogen.

Moderately high pH - skin and eye irritant

Lethal Dose is less than 1 gm of product per
1 Kg of body weight

ENVIRO CARE
NO zinc compounds
NONE
NONE
LD 50 >5 gm/Kgm
Low VOC’s
Non-Toxic to Aquatic Life
Non-corrosive

ENVIRO CARE COMPOUND DESCRIPTIONS:
Metal-free copolymer
No zinc or other heavy metals

NONE

NO Ammonia
Non-reactive

NO Formaldehyde

Almost neutral pH

Lethal Dose is more than 5 gm of product per1 Kg 
of body weight

Floor Finish Restorer
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CONVENTIONAL PRODUCTS
Sodium silicate
Sodium hydroxide
Chelant
Anionic surfactant
Glycol ether solvent
pH 13-14+
LD 50 <1 gm/Kgm Petro-Chemical Derivates
Toxic to Aquatic Life

CONVENTIONAL COMPOUND DESCRIPTIONS:
Sodium silicate is a strong alkaline builder which 
contributes not only alkalinity, but, in addition, some 
deterging properties and hard water tolerance.

Sodium hydroxide is a very strong base which is 
used because it can react with fats and convert them to 
soluble derivatives. It also generally aids in dislodging 
soils from surfaces.

Chelants solubilize the components of water which 
make it hard and prevent them from adversely affect-
ing the surfactants.

Anionic surfactants emulsify soils such as oils and 
greases in order to assist in their removal from surfaces 
via rinsing.

Glycol ethers solubilize fats and greases for rapid 
removal from surfaces.

pH 13 or higher is used because for conventional 
cleaners this helps in rapid removal of the types of 
soils encountered in food processing operations. How-
ever, this high a value poses a hazard for human
tissue. The high pH cleaners are very aggressive to 
tissue and are very toxic as a result. The inclusion of 
solvents also contributes.

ENVIRO CARE
NONE
NONE
NONE
NONE
NONE
pH 9.5
LD 50 >5 gm/Kgm Renewable Resources
Non-Toxic to Aquatic Life

ENVIRO CARE COMPOUND DESCRIPTIONS:
Polymeric inorganic soil suspending agent can effec-
tively react on the surface of a variety of soils, includ-
ing inorganic as well as organic, and render them far 
more readily emulsifi able in water for easier removal.

EDTA salts are exceptionally effective for reaction 
with metal ions, including those which make water 
hard and, therefore, make this product effective in hard 
water.

The unique surfactant mixture used in this product 
eliminates the need for strong alkalinity as well as sol-
vents. Strong alkalinity poses a risk to those who
use the product and solvents are considered to be envi-
ronmental hazards. The surfactant system here affects 
the same degree of effi cient cleaning without creating 
these problems.

pH 9.5 is a very low alkalinity and poses little hazard. 
In fact, some hand soaps have similar pH values. The 
slightly alkaline nature of this product along with
the absence of other dangerous components makes this 
product far safer than conventional cleaners.

Food Service Cleaner
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CONVENTIONAL PRODUCTS
Alcohols
Butyl cellosolve
Ammonium hydroxide
Flash Point <100° Fahrenheit
pH 9 - 11
LD 50 <1 gm/Kgm
Petro-Chemical Derivates
Toxic to Aquatic Life

CONVENTIONAL COMPOUND DESCRIPTIONS:

Alcohol is frequently used in window cleaners. It is a 
byproduct of petroleum oils and is not biodegradable. 
Also, alcohol is highly fl ammable and poisonous. It is 
irritating to skin, eyes and respiratory
tract. 

Ethylene glycol butyl ether attacks water-soluble dirt 
as well as water-insoluble oils and greases. But, it is a 
potential nose and eye irritant and may cause red blood 
cell damage if absorbed through the skin.

Ammonium hydroxide is a basic cleaning compound 
commonly used in window cleaners. However, it is 
extremely irritating to the respiratory tract and eyes. 
Also, it reacts violently with strong mineral
acids.

Flash point less than 100° Farenheit, highly
Flammable

Moderately high pH - eye, nose and skin irritant

Lethal Dose is less than 1 gm of product per
1Kg of water

Glass Cleaner

ENVIRO CARE
NONE
NONE
NONE
NO FLASH POINT
pH 6.85
LD 50 >5 gm/Kgm 
Renewable Resources
Non-Toxic to Aquatic Life

ENVIRO CARE COMPOUND DESCRIPTIONS:

NO Alcohols
Non-toxic, non-fl ammable

NO Glycol Ethers
Completely biodegradable

NO Ammonium Hydroxide
Non-corrosive

NO Flash Point

Moderately low pH

Lethal Dose is more than 5 gms of product per 1 Kg 
of water



ENVIRO CARE HEALTH & SAFETY DATA SPECIFICATIONSENVIRO CARE HEALTH & SAFETY DATA SPECIFICATIONSENVIRO CARE HEALTH & SAFETY DATA SPECIFICATIONSENVIRO CARE HEALTH & SAFETY DATA SPECIFICATIONSENVIRO CARE HEALTH & SAFETY DATA SPECIFICATIONS

www.rochestermidland.com

PRODUCT COMPARISON

22

CONVENTIONAL PRODUCTS
Synthetic anionic surfactants
Sodium Chloride thickener
LD 50 <1 gm/Kgm
Toxic to Aquatic Life
Not Biodegradable
Contains NPE/APE

CONVENTIONAL COMPOUND DESCRIPTIONS:
Anionic Surfactants are used as detergents in mild, 
high foaming formulations, however, they may not be 
biodegradable.

Sodium Chloride is used to thicken detergent solu-
tions of anionic surfactants. It is used as an inexpen-
sive but inert fi ller in detergent formulations.

Lethal Dose is less than 1 gm of product per
1 Kg of body weight

Hand Soap

ENVIRO CARE
Renewable Resources
Natural xanthan gum
LD 50 >5 gm/Kgm
Non-Toxic to Aquatic Life
Biodegradable
No NPE’s/APE’s

ENVIRO CARE COMPOUND DESCRIPTIONS:
The surfactants used are derived from renewable 
resources and are biodegradable.

Natural gum is derived from renewable resources and 
completely biodegradable. Plus, it is non-toxic.

Lethal Dose is more than 5 gms of product per1 Kg 
of body weight
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CONVENTIONAL PRODUCTS
Phosphates
Silicates
Caustics
pH 10 - 14
LD 50 <1 gm/Kgm
Butyl cellosolve
Petro-chemical Derivitave
Not readily biodegradable
Toxic to Aquatic Species
Contains APE/NPE

CONVENTIONAL COMPOUND DESCRIPTIONS:
Sodium phosphates soften water and maintain alka-
linity levels. They suspend dirt and increase cleaning 
effi ciency. However, Sodium phosphate is an environ-
mental hazard when discharged into a closed
body of water where it can cause excessive algae 
growth and lake eutrophication.

Silicates function to emulsify oil and grease, breaking 
up solid soils. Silicates also maintain alkalinity and 
prevent metal corrosion. However, alkaline silicates
can be corrosive to eyes and skin as well.

Caustic Soda/ Caustic Potash provides a heavy duty 
source of alkalinity for saponifi cation (alkali reacts 
with fats to form soluble soap). It also helps disperse 
solid soils into fi ne particles. However, it is
extremely corrosive to eyes, skin and nose.

Ethylene glycol butyl ether attacks water-soluble dirt 
as well as water-insoluble oils and greases. But, it is a 
potential nose and eye irritant and may cause red blood 
cell damage if absorbed through skin.

Very High pH - Corrosive to eyes and skin

Lethal Dose is less than 1 gm of product per
1 Kg of body weight

ENVIRO CARE
NONE
NONE
NONE
pH 9.75
LD 50 >5 gm/Kgm
No glycol ethers
Renewable Resources
Biodegradable
Non-Toxic to Aquatic Species
No APE’s or NPE’s

ENVIRO CARE COMPOUND DESCRIPTIONS:
Phosphate Free

No silicates

NONE

Contains no glycol ethers.  Surfactants made using 
renewable resources

Moderate pH

Lethal Dose is more than 5 gms of product per 1 Kg 
of body weight

Heavy Duty Cleaners
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CONVENTIONAL PRODUCTS
Metal cross-linked polymer
Formaldehyde
LD 50 <1 gm/Kgm
Dibutyl Phlalate 
Toxic to Aquatic Species

CONVENTIONAL COMPOUND DESCRIPTIONS:
Metal cross-linked acrylic copolymer is a basic 
building block of fl oor fi nishes. It is not biodegradable 
and even trace amounts of heavy metals cause prob-
lems with sewage effl uent.

Formaldehyde is commonly used as a preservative in 
coatings and some detergents. However it is also a sus-
pect carcinogen.

Most conventional fl oor fi nishes contain dibutyl 
pthalate, a known endrocine distruptor (aka endo-
crine mimicry), which causes a high incidence of birth 
defects in some aquatic species.  It is suspected of 
having the same potential for humans

Lethal Dose is less than 1 gm of product per
1 Kg of body weight

ENVIRO CARE
NO zinc or other metal 
NONE
LD 50 >5 gm/Kgm
NONE
Non-Toxic to Aquatic Species

ENVIRO CARE COMPOUND DESCRIPTIONS:
Metal-free copolymer is the basic building block of 
Enviro Care Resilient Tile Coating. This metal-free 
alternative reduces effl uent toxicity and also increases 
removability

Isothiazalone is a microbiocide which is used as a 
preservative in coatings and some detergents. It is not a 
suspect carcinogen.

Enviro Care Resilient Tile Coating contains no dibutyl 
phthalates plasticizers nor other components sus-
pected of having a negative impact on the endrocrine 
system.

Lethal Dose is more than 5 gm of product per 1 Kg 
of body weight

Resilient Tile Coating
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CONVENTIONAL PRODUCTS
Phosphates
Hydrochloric acid
Phosphoric acid
Nonylphenols
pH 1 - 2
LD 50 <1 gm/Kgm
Petro-chemical Derivitave
Not readily biodegradable
Toxic to Aquatic Species
Contains APE/NPE

CONVENTIONAL COMPOUND DESCRIPTIONS:
Hydrochloric Acid is a strong mineral acid commonly 
used to remove mineral deposits, however it is highly 
corrosive to metal and human tissue, such as eyes, 
skin, and nose.

Nonylphenoxypolyethoxyethanol is used as a basic 
surfactant to provide detergency needed to remove soil 
from a variety of surfaces. However it is derived from 
a petroleum based product and may
contain trace amounts of ethylene oxide, a suspect car-
cinogen.

Very low pH - Corrosive to eyes and skin

Lethal Dose is less than 1 gm of product per
1 Kg of body weight

ENVIRO CARE
NONE
NONE
NONE
NONE
pH 4.15
LD 50 >5 gm/Kgm
Renewable Resources
Biodegradable
Non-Toxic to Aquatic Species
No APE’s or NPE’s

ENVIRO CARE COMPOUND DESCRIPTIONS:
Citric Acid (sodium citrate) is a much milder acid, 
as refl ected in the higher pH. It is a proven hard water 
scale remover with sharply reduced toxicity. It is 
manufactured from several renewable natural resources 
such as citrus fruits, pineapple waste or even
fermentation of crude sugars.

There are no NPE ingredients. All surfactants are 
compounded using renewable resources

Moderately low pH

Lethal Dose is more than 5 gm of product per 1 Kg 
of body weight

Washroom Cleaner
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CONVENTIONAL PRODUCTS
Mineral Spirits
Xylene 
Oil modifi ed urethane
Solvent Resins
LD 50 <1 gm/Kgm
Flash Point 100º
Solvent clean-up
Toxic to Aquatic Species
Respiratory Protection High VOC’s

CONVENTIONAL COMPOUND DESCRIPTIONS:
Mineral Spirits are used to thin solvent coatings. 
However, mineral spirits are derived from petroleum 
and are not biodegradable. Also, they are combustible
and must be disposed of as a hazardous waste. There 
use may be restricted due to VOC content.

Xylene is also used to reduce or thin solvent coatings. 
However, xylene is petroleum based and not biode-
gradable. It is fl ammable and must be disposed of as 
hazardous waste. Its use may be restricted due to VOC 
content. Inhalations of high levels can cause
loss of consciousness and death, while prolonged 
exposure may cause damage to bone marrow, eyes and 
stomach.

Oil modifi ed urethane is a petroleum derived
varnish that is combustible. This produces hazardous 
waste residue that must be disposed of with added 
expense.

Solvent Resin is an alternative basic building block 
of wood coatings. This petroleum-derived product is 
combustible, not biodegradable and may be restricted 
by VOC content.

ENVIRO CARE
NONE
NONE
Water-borne urethane
NONE
LD 50 >5 gm/Kgm
No fl ash point
Water Clean-up
Non-Toxic to Aquatic Species
No Respiratory Protection Low VOC’s

ENVIRO CARE COMPOUND DESCRIPTIONS:
NO Mineral Spirits

NO Xylene

Water-based urethane is used as the backbone of 
aqueous coatings for wood substrates. It provides for 
signifi cant reduction of dangerous or objectionable
fumes and poses no fi re hazard. It dries quickly and 
can be cleaned up with soap and water.

Wood Floor Sealer/Finish
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ENVIRO CARE®

Air Freshener

Environmental & Safety Benefi ts     
•   Non- toxic ( aquatic & human)                   

•   Phosphate Free    

•   Biodegradable*    

•   Non-Corrosive           

•   Contains No Hazardous Ingredients**       

•   No Glycol Ethers      

•   No Alkalies          

•   Made Using Renewable Resources      

•   NPE Free    

•   VOC Compliant         

DILUTION RATIOS 
For use as an air freshener, no dilution required.
For fragrance additive, dilute 1oz. per gallon of cleaning 
solution.        
           
Dilute with water from the cold tap.  

DIRECTIONS FOR USE
To remove malodors, spray directly into air or lightly
mist onto draperies  and similar fabrics.  May be sprayed 
directly on any washable surface.        

As a fragrance additive, mix 1oz. of ENVIRO CARE Air 
Freshener per gallon of diluted cleaning solution.

PRODUCT PERFORMANCE CHARACTERISTICS
This exciting new ENVIRO CARE product is                     
            
specifi cally formulated for compatibility with the entire 
ENVIRO CARE product line.  It’s fresh, clean apple fra-
grance not only deodorizes the air but is also an effective  
fragrance additive for all cleaning tasks. 
May be mixed with carpet shampoo, fl oor cleaners,
spray and wipe cleaners and other cleaning compounds.
         
This advanced formula will effectively freshen 
without staining or leaving a residue. ENVIRO CARE  Air 
Freshener works equally well in hard or soft water.  

This remarkable product is versatile enough to be used
virtually anywhere.  Ideal for use in bathrooms, showers, 
locker rooms, schools, healthcare, and hotel rooms.

Typical Properties
pH                                                 8.5
Specifi c Gravity                           0.997-1.007
Weight per gallon                        8.35 lbs
Color                                            clear, colorless
Odor                                             Apple
Clarity                                          Clear
Sediment                                      None
VOC’s  (% by weight)                   0%  
                    
Health and Hazards Ratings
Category                              NFPA          HMIS
Health                                       0                   1
Fire                                            0                  0
Reactivity                                  0                   0
Protective Equipment            None               A

*As defined in 40CFR796.3200 EPA/TSCA
**As defi ned in OSHA 29CFR 1910.1200

Typical Properties

Protective Equipment None A
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ENVIRONMENTAL & SAFETY BENEFITS
• Nontoxic (aquatic & human)

• Phosphate Free

• Biodegradable*

• Non-Corrosive

• Contains No Hazardous Ingredients** 

• No Glycol Ethers 

• Non-Alkaline

• Made Using renewable Resources  

DILUTION RATIOS

Extraction Cleaning - Carpet and Upholstery:
1:30 (4 oz. per gallon of water)

Spin Bonnet Cleaning: 
1:16 (8 oz. per gallon of water)

Upholstery and Fabric Cleaning:  
1:32 to 1:16 (4 oz. to 8 oz. per gallon of water) 
depending upon fabric type and soil condition.

DIRECTIONS FOR USE
Extraction Cleaning of Carpets and Upholstery:
Measure the proper amount of Enviro Care Carpet Cleaner 
and add directly into the machine's clean solution tank 
after the water has been added.

Spin Bonnet Cleaning:
Dilute 8 oz. Enviro Care Carpet Cleaner per gallon of 
water used and apply to the area to be cleaned, using a 
garden-type pressure sprayer. Allow the Carpet Clean-
ing solution to penetrate for 5 to 10 minutes.  Dampen 
a circular yarn pad with clear water and wring to damp 
dry.  Center the pad beneath a fl oor machine and scrub the 
carpet.  Turn the pad over and scrub again at right angles to 
previous scrubbing.

The pad should be rinsed and wrung out frequently in cold 
water during the scrubbing operation to facilitate complete 
removal of loosened soil.  Allow the cleaned area to dry  

before traffi c is resumed.  Use extreme caution, as adjacent 
hard fl oor surfaces may be slippery while carpet is wet.  
Utilize matting to dry feet and place Wet Floor signs in the 
area.

Upholstery and Fabric Cleaning:
CAUTION:  Check fabric for color-fastness before using.
Apply solution using a soft bristle brush, sponge, cloth or 
appropriate power equipment.  Remove excess moisture, 
using a wet vacuum or clean dry toweling.  Allow to dry 
thoroughly before putting back into service.

PRODUCT PERFORMANCE CHARACTERISTICS
A versatile, highly concentrated solution that cleans, 
brightens and deodorizes colorfast carpet, upholstery or 
other fabric.  Perfect for extraction as well as spin bonnet 
cleaning.  Uses Liquid Live Microorganisms to digest 
odor-causing substances.  Continues to actively deodor-
ize long after the cleaning process has been completed.  
Always use water from the cold tap for dilution.

Typical Properties
pH                                               8.5
Specifi c Gravity                         1.01
Weight per gallon                      8.4 lbs      
Color                                          Yellow
Odor                                           Lemon
Clarity                                        Slight Haze
Sediment                                    None
VOC's (% by weight)                0 %

Health And Hazard Ratings  
Category                               NFPA        HMIS
Health                                        1                  1
Fire                                             0                  0
Reactivity                                   0                  0
Protective Equipment             None             B

* As defi ned in 40CFR796.3200 EPA/TSCA
** As defi ned in OSHA 29CFR 1910.1200

ENVIRO CARE® Carpet 
and Upholstry Cleaner
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* As defi ned in 40CFR796.3200 EPA/TSCA
** As defi ned in OSHA 29CFR 1910.1200

Environmental & Safety Benefi ts
•   Non-toxic (aquatic & human)   

•   Phosphate Free     

•   Biodegradable*                                                                                      
  

•   Non-Corrosive     

•   Contains No Hazardous Ingredients**  

•   No Glycol Ethers    

•   No Alkalies     

•   Made using renewable resources   

•   Fragrance Free

•   VOC Compliant      
         

DILUTION RATIOS
No dilution required, Ready To Use 

DIRECTIONS FOR USE
Note: Always check for colorfastness before using.  To 
test for colorfastness, apply a small amount of Enviro Care 
Carpet Spot Lifter to a hidden section of carpet.  Blot with 
a clean white  cloth.  No color should be transferred to the 
cloth. Not recommended for velvet or silk.  Certain stains 
may cause permanent discoloration even after cleaning.  
     
For Stains or Spots on Carpet

1.Vacuum any loose soils form carpet, blot up any wet 
stains or soil with a clean cloth.

2. Apply ready to use Enviro Care Spot Lifter to stain or 
spot, allow 3 to 5 minutes for cleaner to penetrate carpet 
fi bers and loosen soils.                                                      
                                        

3. Gently blot soil with clean cloth working form the edges 
towards the center of spot. ( For those stubborn stains, 
scrub lightly with a soft bristle brush from the edges to 
the center of the stain). Do not use a stiff bristle brush.   

4. Repeat process until carpet is clean. (Rinse cloth with 
clean water as needed).          

5. Blot any excess moisture with a clean, white cloth.

PRODUCT PERFORMANCE CHARACTERISTICS
This is a ready to use, low foam,  effective cleaner for 
removing those really diffi cult spots and stains from 
carpet.  ENVIRO CARE Carpet Spot Lfter loosens soil, 
drawing it out of the carpet without damaging the carpet  
fi bers. ENVIRO CARE Carpet Spot Lifter is formulated 
for use in high traffi c areas that are soiled frequently, and 
leaves no soapy residue to cause resoiling.
                      
Typical Properties
pH                                                  9.5
Specifi c Gravity                           1.00 – 1.02 
Weight                                           8.41#/gallon
Color                                             clear
Odor                                              mild 
Residue                                         none
    
Health and Hazards Ratings
Category                              NFPA          HMIS
Health                                       0                   0
Fire                                            0                  0
Reactivity                                  0                   0
Protective Equipment            None               B

         
    

   

ENVIRO CARE®

Carpet Spot Lifter
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ENVIRONMENTAL & SAFETY BENEFITS
•   Nontoxic (aquatic & human)
•   No Suspected Endocrine Disruptors
•   No Heavy Metal Complexes
•   No Added Fragrances
•   Non-Corrosive
•   Non-Reactive
•   Water Base
•   VOC Compliant

DILUTION RATIOS
Do not dilute prior to use.  Do not apply to concrete less 
than six months old.  Not designed for outdoor use.  Sur-
face must be free of oils, greases and other foreign materi-
als before application.  Do not apply to damp surfaces or 
surfaces having a temperature of less than 55°F.  Coverage 
700-1500 sq. ft. per gallon.

DIRECTIONS FOR USE
1. ENVIRO CARE Con Seal Concrete/Stone Protective 

Coating may be applied to surfaces previously coated 
with permanent seals. Machine scrub the surface using 
ENVIRO CARE Tough Job Cleaner, rinse and allow 
to dry. Waxes or fl oor fi nishes must be removed prior 
to application using ENVIRO CARE Floor Finish 
Remover.

2. Apply ENVIRO CARE Con Seal with a lambs-wool 
applicator, low pressure, airless sprayer or power 
sprayer (recommended 40 psi). Allow to dry a minimum 
of 60 minutes.  Longer drying times may be necessary 
under high humidity conditions.

3. After drying, apply additional coats until the level of 
desired gloss and protection is achieved.

4. Allow to dry 4 to 8 hours before resuming normal traf-
fi c.  Allow 24 hours curing time before resuming heavy 
traffi c, such as forklifts or pallet jacks.

5. Clean applicator equipment with ENVIRO CARE All 
Purpose Cleaner.

The surface to be coated with ENVIRO CARE Conseal 
must be free of grease, oil and other soil to insure proper 
bonding. Scrub with ENVIRO CARE Tough Job Cleaner, 
rinse and allow to dry. Acid etching is not required for 
bonding, though badly discolored or uneven fl oors may 
be lightly etched for a more uniform appearance. Rinse 
thoroughly after etching and allow to dry before applying 
ENVIRO CARE Con Seal.

Maintenance
Floors sealed with ENVIRO CARE Con Seal may be 
maintained with regular dust mopping, damp mopping or 
scrubbing.  Use ENVIRO CARE Tough Job Cleaner for 
greasy, oily soils, or ENVIRO CARE All Purpose Cleaner 
for light or moderate soils.  Recoat as needed, following 
Steps 1 – 3.

May be applied to any non-glazed indoor tile that accepts 
a waterborne coating.  Check with fl ooring manufacturer 
before using.

Removal
ENVIRO CARE Concrete Con Seal/Stone Protective Coat-
ing is a permanent water-base coating and is not easily 
removed.  If removal is required, use ENVIRO CARE 
Floor Finish Remover diluted 1:1 and a fl oor machine 
equipped with scarifi er, high productivity stripping pads, 
sandpaper or steel wire brush.

PRODUCT PERFORMANCE CHARACTERISTICS
Protects and beautifi es both decorative as well as func-
tional fl oors. Whether your traffi c is light, moderate or 
heavy, ENVIRO CARE CONSEAL is the product of 
choice.  Simply apply according to directions.  Your area is 
ready for use in as little as 4 hours, with no fumes and no 
special respiratory equipment needed.

Typical Properties
Non-Volatile Material                24.5%
pH                                              7.5
Specifi c Gravity                         1.025
Weight                                        8.53 lbs.per gallon
One Coat Gloss                          Very Good
Recoat Gloss                              Excellent
Leveling                                     Excellent
Water Resistance                        Excellent
Detergent Resistance                 Excellent
Gasoline Resistance                   Very Good
Oil Resistance                            Excellent
Abrasion Resistance                  Very Good
Coverage (fi rst coat)                  500 - 750 sq.ft./gallon
VOC's (% by weight)                 6.71%

Health And Hazard Ratings
Category                              NFPA         HMIS
Health                                       1                   1
Fire                                            0                   0
Reactivity                                  0                   0
Protective Equipment            None              B

ENVIRO CARE®

Con Seal
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ENVIRONMENTAL & SAFETY BENEFITS
•   Non Toxic (aquatic & human)
•   Phosphate Free
•   Biodegradable*
•   Contains No Hazardous Ingredients** 
    -   No Petroleum Distillates
    -   No Glycol Ethers
    -   No Alkalies
•   Non-Corrosive
•   VOC Compliant
•   Made Using Renewable Resources
•   NPE-Free
•   Fragrance Free

DILUTION RATIOS
Minimal Build-up:
1:8 (16 oz. per gallon of water)
Moderate Build-up:
1:4 (32 oz. per gallon of water)
Heavy Build-up:  
1:2 (64 oz. per gallon of water)
Dilute with water from the cold tap.

DIRECTIONS FOR USE

1. Dilute ENVIRO CARE Floor Finish Remover 16 oz. 
to 64 oz. per gallon of water used, depending upon the 
amount of fl oor fi nish build-up to be removed.

2. Mop the Floor Finish Remover solution onto the fl oor.  
Note:  Best results are obtained by working in small 
sections (100 sq. ft.) at a time.

3. Allow Floor Finish Remover to penetrate for 5 to 10 
minutes.

4. Scrub the area using a fl oor machine equipped with a 
suitable stripping pad. 

5. Pick up the solution with a wet vacuum or mop and 
bucket.

6. Rinse thoroughly.  A double rinse is recommended, 
to remove all residue.  ENVIRO CARE Floor Finish 
Remover’s non-alkaline formula means no neutralizing 
is required prior to applying fi nish.

7. Allow the fl oor to dry thoroughly and apply ENVIRO 
CARE Resilient Tile Coating.

PRODUCT PERFORMANCE CHARACTERISTICS
Although this product was especially formulated to remove 
ENVIRO CARE Resilient Tile Coating, it may be used 
with good results on most conventional metalcrosslinked 
fl oor polishes, too. This fast acting and pleasant to use 
stripper removes multiple layers of fi nish without harsh 
alkalies and without damage to the fl oor.  ENVIRO CARE 
Floor Finish Remover is highly concentrated and requires 
no neutralization prior to fi nish application.

As with any stripping operation, use extreme caution when 
walking on the fl oor while the stripper is working, as the 
emulsifi ed fl oor fi nishes can become very slippery.

Typical Properties
pH                                                9.85
Specifi c Gravity                           1.00
Weight                                          8.39 lbs/ gal.
Foam Height (2%)                       7.0 cm
Foam Height (10%)                     130 cm
Color                                            Red
Odor                                             Mild Soapy
Clarity                                          Clear
Sediment                                      None
VOC’s (% by weight)                  4.85

Health And Hazard Ratings
Category                                    NFPA         HMIS
Health                                         1                  1
Fire                                              0                  0
Reactivity                                    0                  0
Protective Equipment                 None           B

ENVIRO CARE® Floor 
Finish Finish F Remover

*As defined in 40CFR796.3200 EPA/TSCA
**As defi ned in OSHA 29CFR 1910.1200
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ENVIRONMENTAL & SAFETY BENEFITS
•   Non Toxic (aquatic & human)

•   Phosphate Free

•   Biodegradable*

•   Contains No Hazardous Ingredients** 

•   No Glycol Ethers

•   No Alkalies

•   Non-Corrosive

•   VOC Compliant

•   Made Using Renewable Resources

•   NPE-Free

•   No Added Fragrances (perfumes)

DILUTIO RATIOS
Damp mopping applications 
1:4 (32 oz. per gallon of water)
Automatic scrubbing 
1:10 (12 oz. per gallon of water)
Spray buffi ng 
1:4 (32 oz. per gallon of water)

Dilute with water from the cold tap.

DIRECTIONS FOR USE
Damp Mopping:
Damp mop properly diluted solution onto the precleaned 
fl oor. When dry, burnish with an ultra high speed pad (3M 
Aqua or equivalent). For best performance, lower rpm 
machines are not recommended.

Automatic Scrubbing:
Scrub fl oors with a red or white pad and pick up in a single 
pass. Restore gloss by burnishing with an ultra high-speed 
machine (1500 rpm or higher) equipped with an ultra high-
speed pad (3M Aqua or equivalent).
For best performance, lower rpm machines are not recom-
mended.
Spray Buffi ng:
Spray a fi ne mist immediately in front of the fl oor machine 
and buff or burnish to a high gloss.  Only use at recom-
mended dilution ratios.

PRODUCT PERFORMANCE CHARACTERISTICS
ENVIRO CARE Floor Finish Restorer cleans and restores 
gloss when used as a spray buff compound, applied with 
an automatic scrubber or by damp mopping. Floor Finish 
Restorer leaves a thin polymer coating that is ultra high 
speed burnished to a “wet look” level.

Concentrated ENVIRO CARE Floor Finish Restorer 
removes scuffs and black heel marks, restoring the initial 
“fresh” gloss to fi nish applied on vinyl composition tile, 
rubber tile, asphalt tile, pure vinyl — any fl oor coated with 
a water-based fi nish.slippery.  Regular use of Enviro Care 
Floor Finish Restorer can extend fi nish recoating intervals 
up to two times of normal frequency, saving time, labor 
and materials expense.

Typical Properties
Non-Volatile Material                  8.5%
Color                                            White
Odor                                             Mild
Clarity                                          Opaque
Sediment                                      None
pH                                                6.0
Weight                                          8.5 lbs. / gallon
VOC’s (% by weight)                   2.12

Health And Hazard Ratings
Category                                    NFPA         HMIS
Health                                         0                  0
Fire                                              0                  0
Reactivity                                    0                  0
Protective Equipment                 None           B

ENVIRO CARE® Floor 
Finish Restorer

*As defined in 40CFR796.3200 EPA/TSCA
**As defi ned in OSHA 29CFR 1910.1200
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ENVIRONMENTAL & SAFETY BENEFITS
• Nontoxic (aquatic & human)

• Phosphate Free

• No Added Fragrances

• Biodegradable*

• Non-Corrosive

• Contains No Hazardous Ingredients** 

• No Glycol Ethers 

• Non-Alkaline

• Made Using renewable Resources
   
DILUTION RATIOS
For Light Soils:  1:21 (6 oz. per gallon of water)

For Medium Soils:  1:16 (8 oz. per gallon of water)

For Heavy Soils:  1:8 (16 oz. per gallon of water)

DIRECTIONS FOR USE
Always use water from the cold tap for dilution general 
use directions.

Apply with a mop or brush, or foaming sprayer.  May 
also be used in 3-compartment sinks for hand cleaning.  
Will not damage aluminum, galvanized or any washable 
surface.  Heavy foam clings to vertical surfaces allowing 
adequate dwell time for dissolving greases and oils without 
agitation.

PRODUCT PERFORMANCE CHARACTERISTICS 
Food Service Cleaner - a product of new detergent technol-
ogy, is formulated for use on all surfaces in institutional 
operations such as school cafeterias, kitchens, nursing-
home facilities, day care centers, health care facilities, and 
supermarkets.  Enviro Care Food Service Cleaner’s heavy 
duty, high foaming action emulsifi es kitchen greases, 
animal fats and cooking oils, allowing soils to be rinsed 
or wiped from the cleaned surface with ease.  Enviro Care 
Food Service Cleaner contains no phosphates, no butyl cel-
losolve, alkalis or other hazardous ingredients and is com-
pletely biodegradable.

Typical Properties
pH                                              9.5
Specifi c Gravity                         1.01
Weight per gallon                       8.4 lbs      
Color                                          Green
Odor                                           Neutral
Clarity                                        Clear
Sediment                                    None
VOCs (% by weight)                 0.0 %

Health And Hazard Ratings  
Category                                NFPA           HMIS

Health                                        0                  1  
Fire                                             0                  0  
Reactivity                                   0                  0  

ENVIRO CARE®

Food Service Cleaner

* As defi ned in 40CFR796.3200 EPA/TSCA
** As defi ned in  OSHA 29CFR 1910.1200
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ENVIRONMENTAL & SAFETY BENEFITS
• Non Toxic (aquatic & human)
• No Ammonia or Alcohol
• Phosphate Free
• Biodegradable*
• Contains No Hazardous Ingredients** 
   -   No Petroleum Distillates
   -   No Glycol Ethers
   -   No Alkalies
• Non-Corrosive
• VOC Compliant
• Made Using Renewable Resources
• NPE-Free

DILUTION RATIOS
Glass, Mirrors and other Polished Surfaces:
1:32 (4 oz. per gallon of water)

Dilute with water from the cold tap.

DIRECTIONS FOR USE
Recommended for cleaning glass, mirrors, porcelain, 
enamel, stainless steel, chrome, Formica, plastic and 
ceramic tile and other polished surfaces.

For hand application, apply Enviro Care Glass Cleaner 
to the surface to be cleaned with a sprayer or clean cloth. 
Wipe dry with a clean soft cloth or paper toweling.  For 
use with a squeegee, dilute at 4 oz. per gallon, apply using 
a sponge or window cleaner applicator, remove using 
squeegee.

*As defined in 40CFR796.3200 EPA/TSCA
**As defi ned in OSHA 29CFR 1910.1200

PRODUCT PERFORMANCE CHARACTERISTICS
A concentrated solution that leaves windows, mirrors, 
and all other polished surfaces squeaky clean and free of 
streaks and hard water deposits. Highly effective, even on 
heavily soiled surfaces. Leaves a fresh, clean fragrance.

Typical Properties
Non-Volatile Material                 6.7%
pH                                               6.85
Specifi c Gravity                          1.005
Weight                                         8.4 lbs/ gallon
Flash Point                                  None
Color                                           Violet
Odor                                            Floral
Clarity                                         Clear
Sediment                                     None
VOC’s (% by weight)                 0.00 (per EPA Method 24)

Health And Hazard Ratings
Category                                    NFPA         HMIS
Health                                         1                  1
Fire                                              0                  0
Reactivity                                    0                  0
Protective Equipment                 None           B

ENVIRO CARE®

Glass Cleaner
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Environmental & Safety Benefi ts
•   Nontoxic (aquatic & human)

•   Phosphate Free

•   Biodegradable*

•   Non-Corrosive

•   Contains No Hazardous Ingredients** 

•   No Glycol Ethers 

•   Non-Alkaline

•   Made Using renewable Resources  

DILUTION RATIOS
To be used in bulk type soap dispensers, resolving landfi ll 
issues associated with “bag-in-a-box” systems.  Use in its 
undiluted form.

DIRECTIONS FOR USE
Place a small amount of ENVIRO CARE Hand Soap in 
palm of hand, add water and work into cleansing lather. 
Rinse with clear water and dry.

PRODUCT PERFORMANCE CHARACTERISTICS 
ENVIRO CARE Hand Soap has abundant lather which 
removes soils and the natural skin lubricants that help 
prevent drying and chapping problems. The pleasant scent 
provides natural skin freshness.

ENVIRO CARE Hand Soap is tough enough to provide 
superior cleaning action to quickly remove greasy, oily 
residues and gentle enough to be used in the shower. 

ENVIRO CARE® 

Hand Soap

* As defi ned in  40CFR796.3200 EPA/TSCA
** As defi ned in OSHA 29CFR 1910.1200

Typical Properties
pH                                                                                    7.5
Specifi c Gravity                                                             1.01
Weight per gallon                                                       8.4 lbs      
Color                                                                             Blue
Odor                                                                            Peach
Clarity                                                                          Clear
Sediment                                                                      None
VOC’s (% by weight)                                                 0.5 %

Health And Hazard Ratings  
Category                               NFPA        HMIS
Health                                         0                 0  
Fire                                              0                 0  
Reactivity                                    0                 0  
Protective Equipment             None           N/A
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ENVIRONMENTAL & SAFETY BENEFITS
•   Nontoxic (aquatic & human)

•   Phosphate Free

•   Biodegradable*

•   Non-Corrosive

•   Contains No Hazardous Ingredients** 

•   No Glycol Ethers 

•   Non-Alkaline

•   Made Using renewable Resources  

DILUTION RATIOS
For treating sluggish drains or grease traps, begin with a 
pint or quart and allow to stand for 30 minutes. Thereafter, 
use 1/2 cup (4 oz.) ENVIRO CARE LIQUI-BAC in every 
drain once each week for routine maintenance. The amount 
may vary, depending on amount of grease, fat or oil that 
needs to be digested within the drain.

Recommended for use in hospitals, nursing homes, 
schools, prisons, apartments, funeral homes, kennels, clin-
ics, industries, recreational vehicles, marinas, septic tanks, 
sump-pumps, wet wells, porta-toilets - for eliminating 
odors from carpets, animal and pet odors, grease traps, 
drain line maintenance, etc.

ENVIRO CARE®

Liqui Bac

* As defi ned in 40CFR796.3200 EPA/TSCA
** As defi ned in OSHA 29CFR 1910.1200

PRODUCT PERFORMANCE CHARACTERISTICS 
“New Synergized” triple acting enzyme-producing living 
liquid bacteria with instant odor control. 

ENVIRO CARE LIQUI-BAC is a living, non-pathogenic 
bacterial treatment which breaks down and liquefi es solids 
such as fats, proteins, carbohydrates and grease.  ENVIRO 
CARE LIQUI-BAC immediately neutralizes all malodors.

ENVIRO CARE LIQUI-BAC remain 100% active until 
their work is done, at which time they begin rebuilding 
their colonies to replace fatalities and the cycle is repeated 
resulting in a successful ongoing drain or grease trap main-
tenance program.

Typical Properties
pH                                               8.4
Specifi c Gravity                          1.035
Weight per gallon                        8.4 lbs      
Color                                           White
Odor                                            Floral Spice
Clarity                                         Opaque
Sediment                                     None
VOC’s (% by weight)                 1.9 %

Health And Hazard Ratings
Category                               NFPA        HMIS
Health                                        1                  1  
Fire                                             0                  0  
Reactivity                                   0                  0  
Protective Equipment             None             B  

Typical Properties

Health And Hazard Ratings
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ENVIRONMENTAL & SAFETY BENEFITS
• Non-Toxic (aquatic & human)

• Phosphate Free

• Biodegradable*

• No Added Fragrances

• Non-Corrosive

• Contains No Hazardous Ingredients** 

• No Glycol Ethers

• No Alkalies

• Made Using Renewable Resources 

DILUTION RATIOS
Routine Damp Mopping, Automatic Scrubbing:
1:128 (1 oz. per gallon of water)

Moderate Soil Removal Damp Mopping, Automatic Scrub-
bing: 1:64 to 1:32 (2-4 oz. per gallon of water)

Spot cleaning (Spray & Wipe):1:48 (1/2 oz. into 24 oz. 
Spray Bottle)

DIRECTIONS FOR USE
Hand Bucket Cleaning:
Dilute 1:64 (2 oz per gallon of water)

Heavy Soil Accumulations: Dilute 1:32 to 1:24 (4 oz. to 
6 oz. per gallon of water). Allow solution to remain on sur-
face 5 - 10 minutes. Agitate with brush or mild scrubbing 
pad if necessary, rinse with clear water.

While rinsing will aid in complete removal of soil loos-
ened and suspended in the cleaning solution, Enviro Care 
Low Foam All Purpose Cleaner does not impart a detergent 
fi lm or residue, therefore rinsing is generally not required.

Mix only with water from the cold tap.

ENVIRO CARE® Low Foam 
All Purpose Cleaner

* As defi ned in 40CFR796.3200 EPA/TSCA
** As defi ned in OSHA 29CFR 1910.1200

PRODUCT PERFORMANCE CHARACTERISTICS
Highly concentrated ENVIRO CARE Low Foam All Pur-
pose Cleaner is effective for all routine cleaning jobs. It is 
particularly effective for cleaning highly polished fl oors.  
Itís almost neutral pH and low foam means no streaking 
and no foaming when used through an automatic scrubbing 
machine.

Specifi cally formulated for compatibility with ENVIRO 
CARE Resilient Tile Coating, ENVIRO CARE Low Foam 
All Purpose Cleaner will not attack, damage or dull any 
fl oor fi nish or wax. It lifts soil from any washable surface 
quickly and easily and dries fi lm free. ENVIRO CARE 
Low Foam All Purpose Cleaner works equally well in hard 
or soft water. Use for damp mopping, scrubbing, spray and 
wipe cleaning, or with a hand bucket and cloth. ENVIRO 
CARE Low Foam All Purpose Cleaner revitalizes any 
washable surface without damage.

Typical Properties
pH                                               8.5
Specifi c Gravity                          1.015
Weight per gallon                        8.5 lbs      
Color                                           Yellow-green
Odor                                            Neutral
Clarity                                         Clear
Sediment                                     None
VOCs (% by weight)                  0%

Health And Hazard Ratings
Category                               NFPA        HMIS
Health                                        0                  0  
Fire                                             0                  0  
Reactivity                                   0                  0  
Protective Equipment             None             B  

VOCs (% by weight)

Health And Hazard Ratings
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ENVIRONMENTAL & SAFETY BENEFITS
· Phosphate Free

· Non-Corrosive

· No Glycol Ethers 

· Non-Alkaline

· NPE Free

· No Added Fragrances

· Made Using Renewable Resources                 

DILUTION RATIOS
Cleans and disinfects at 1:64 (2 oz. Per gallon of water)
Dilute with water from the cold tap.

GENERAL USE DIRECTIONS
Recommended for use in hospitals, nursing homes, 
schools, colleges, commercial and industrial institutions, 
and veterinary clinics. 

Disinfects, cleans and deodorizes fl oors, walls, metal sur-
faces, stainless steel surfaces, glazed porcelain, plastic sur-
faces and other hard non-porous surfaces. 

Application: Remove heavy soil deposits from surface. 
Then thoroughly wet surface with a solution of 2 ounces 
of the concentrate per gallon of water. The solution can 
be applied with a cloth, mop, sponge, or coarse spray, or 
soaking. Let solution remain on surface for a minimum of 
10 minutes. Rinse or allow to air dry. Rinsing of fl oors is 
not necessary unless they are to be waxed or polished.  

Kills HIV-1 (AIDS virus) on pre-cleaned, environmen-
tal surfaces or objects previously soiled with blood/body 
fl uids in health care settings or other settings in which 
there is an expected likelihood of soiling of inanimate 
surfaces/objects with blood/body fl uids, and in which the 
surfaces/objects likely to be soiled with blood/body fl uids 
can be associated with the potential for transmission of 
Human immunodefi ciency virus Type I (HIV-1) (Associ-
ated with AIDS).

PRODUCT PERFORMANCE CHARACTERISTICS

·   Hard Water Tolerance

·   Organic Soil Tolerance

·   Effective against “antibiotic resistant” bacteria strains*

·   Pseudomonicidal, Fungicidal, Virucidal

·   Cleans, Disinfects, Deodorizes

·   Effective against HIV-1 (AIDS virus)

·   Effective against Hepatitis B virus

·   Effective against Hanta virus

·   Neutral formula will not dull fl oor fi nishes

*Pseudomonas aeruginosa (antibiotic resistant)
*Escherichia coli (antibiotic resistant)
*Streptococcus faecalis (antibiotic resistant)
*Staphylococcus aureus (antibiotic resistant)
*Klebsiella pneumoniae (antibiotic resistant)

Active Ingredients
Didecyl dimethyl ammonium 
chloride n-Alkyl (C14 50%, C12 40%, C16 10%) 2.54%
dimethyl benzyl ammonium chloride                     1.69%
Inert Ingredients                                                  95.779%
                                                       Total              100.00%

EPA Reg. No. 47371-131-527

Typical Properties
pH                                              7.7
Specifi c Gravity                         1.005
Weight per gallon                       8.4 lbs      
Color                                          Blue
Odor                                           Neutral
Clarity                                        Clear
Sediment                                    None
VOC’s (% by weight)                0 %

Health And Hazard Ratings
Category                                   NFPA         HMIS
Health                                        0                  1
Fire                                             0                  0
Reactivity                                   0                  0
Protective Equipment                None           B

ENVIRO CARE®  

Neutral Disinfectant
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ENVIRONMENTAL & SAFETY BENEFITS
• Nontoxic (aquatic & human)

• No Suspected Endocrine Disruptors

• No Heavy Metal Complexes

• No Added Fragrances

• Non-Corrosive

• Non-Reactive

• Phthalate Free

DIRECTIONS FOR USE

FLOOR PREPARATION:

1. Remove all old fi nish and soil with ENVIRO CARE 
Floor Finish Remover. Rinse thoroughly, as directed, 
and allow to dry.

2. Apply 3 coats ENVIRO CARE Resilient Tile Coating 
using a Finish mop (or equivalent) or EZ Way applicator 
allowing adequate drying time between coats (usually 
30 - 60 minutes). Do not dilute product.  If additional 
coats are required, allow 24 hours curing time after the 
third coat. Burnishing or buffi ng will produce additional 
depth of gloss.

Maintenance

1. Dust mop or sweep frequently to remove abrasive soils 
and sand.

2. Damp mop or auto scrub using ENVIRO CARE Low 
Foam All Purpose Cleaner. Caution - other cleaners may 
damage or dull the fi nish.

3. Maintain the WET LOOK gloss using the system of 
your choice. Simply scrub and re-coat traffi c areas, 
spray buff or burnish to keep your fl oors bright, clean, 
safe and beautiful.

ENVIRO CARE® Resilient 
Tile Coatingoating

PRODUCT PERFORMANCE CHARACTERISTICS 
ENVIRO CARE Resilient Tile Coating provides ultra high 
gloss protection for all resilient fl oors suitable for water-
base fi nishes. This non-yellowing formula is ideal for use 
on vinyl composition tile, asphalt tile, rubber or pure vinyl.

ENVIRO CARE Resilient Tile Coating is the one fi nish 
that excels with all maintenance systems: scrub and recoat, 
spray buff or burnish. Youíll get a tough, black-mark resis-
tant shine with no powdering. No sealer is required, even 
after heavy stripping.

ENVIRO CARE Resilient Tile Coatingís unique penetrat-
ing action fi lls each pore, resulting in a smooth high gloss 
protective fi lm and its high solids formula means fewer 
coats needed to achieve maximum protection and appear-
ance.

Typical Properties
pH                                               8.5
Specifi c Gravity                          1.02
Weight per gallon                        8.5 lbs      
Color                                           White
Solids                                          20%
Clarity                                         Opaque
Sediment                                     None
Gloss                                           Excellent
Leveling                                      Excellent
Powdering                                   None
VOCs (% by weight)                  5.14 %

Health And Hazard Ratings  
Category                               NFPA        HMIS

Health                                        0                  1  
Fire                                             0                  0  
Reactivity                                   0                  0  
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ENVIRONMENTAL & SAFETY BENEFITS
•   Nontoxic (aquatic & human)

•   No Suspected Endocrine Disruptors

•   No Heavy Metal Complexes

•   No Added Fragrances

•   Non-Corrosive

•   No Flash Point (Non-Flammable)

•   Water Base/No Solvent Fumes

•   VOC Compliant   

DIRECTIONS FOR USE
Important Note:  When coating over a fi nish from another 
manufacturer, adhesion tests must always be completed 
prior to application.  Contact your RMC sales representa-
tive for adhesion test procedures.
Sealing and Finishing
1. Do not dilute.  Abrade fl oor thoroughly, utilizing a fl oor 

machine equipped with a 120 grit screen disc. The use 
of water or solvent base cleaning compounds during this 
procedure is not recommended. Remove gross dust and 
powder, using a tank vacuum or untreated dust mop. 
Tack fl oor, using clean cloths lightly dampened with 
water. If possible, shut down ventilation system over-
night to allow airborne dust to settle. Follow with a fi nal 
tack and allow to dry thoroughly before fi nish applica-
tion.

2. Apply fi rst coat, using a T-bar, lambswool applicator, 
or equivalent. Keep a wet edge to avoid lap marks. DO 
NOT ADD WOOD COTE HARDENER FOR THE 
FIRST COAT.

3. Allow to dry. Generally, two (2) to four (4) hours, 
depending upon temperature and humidity conditions.

4. Check surface for grain-raising and, if necessary, lightly 
screen after the fi rst coat with a used #120 grit screen 
disc. Tack fl oor, using clean tack cloths dampened 
with WATER. DO NOT USE SOLVENT TO TACK 
FLOORS. Repeat tacking process until tack cloths 
remain clean.

Apply subsequent coats, as in Steps 2 through 4, until 
desired gloss is achieved. Wood Cote Hardener should be 
added to the top coat only for increased durability of the 
fi nished surface.

New or Sanded Floors:
1. Remove gross dust and powder, using a tank vacuum or 

untreated dust mop. Tack fl oor, using clean tack cloths 

ENVIRO CARE®

Tech 4
dampened with WATER. DO NOT USE SOLVENT 
TO TACK FLOORS. Repeat tacking process until tack 
cloths remain clean.

2. Apply ENVIRO CARE Tech 4 as previously directed 
in Steps 2 through 5. Wood Cote Hardener should be 
added to the top coat only for increased durability of the 
fi nished surface.

Note 1: When applying lines for gymnasium fl oors, use 
a top quality latex (water-base) semi-gloss or fl at enamel. 
Allow to dry 24 hours before applying the fi nal coats of 
Tech 4. Apply lines between the fi rst and second coats 
when using a two-coat system and between the third and 
fourth coats when using a four-coat system. Abrade lines 
prior to recoating.
Note 2: ENVIRO CARE Tech 4 Wood Floor Seal/Finish 
is not recommended for application on stained wood. If 
application over stained wood is required, do not use an 
oil base stain. Use a latex stain and test Tech 4 in an incon-
spicuous area for adhesion.

PRODUCT PERFORMANCE CHARACTERISTICS 
ENVIRO CARE Tech 4 Wood Seal/Finish — Provides 
the beauty and protection necessary to insure a long life 
for your expensive wood fl oors. ENVIRO CARE Tech 4’s 
ultra high gloss and slip-resistant surface make it ideal for 
gymnasiums, shopping malls and all commercial wood 
fl oor applications. Itís water-base formulation is friendly to 
the environment and the end-user, with no special respira-
tory protection required.

Typical Properties
Non-Volatile Material 25.0%
pH 8.5
Specifi c Gravity 1.045
Weight 8.7 lbs per gallon
One Coat Gloss Very Good
Recoat Gloss Excellent
Slip Resistance Excellent
Abrasion Resistance Excellent
Film Color Extremely Light
VOCs (% by weight)  12.62

Health And Hazard Ratings
Category NFPA HMIS
Health 1 1
Fire 0 0
Reactivity 0 0
Protective Equipment None B
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ENVIRONMENTAL & SAFETY BENEFITS
• Non Toxic* (aquatic & human)
• Non-Flammable
• Phosphate Free
• Biodegradable*
• Contains No Hazardous Ingredients** 
   -   No Petroleum Distillates
   -   No Glycol Ethers
   -   No Alkalies
• Non-Corrosive
• VOC Compliant
• Made Using Renewable Resources
• NPE-Free
• Fragrance Free (no added perfumes)

DILUTION RATIOS
Normal Soils, General Cleaning
1:16 (8 oz. per gallon of water)
Heavy Soils, General Cleaning
1:8 (16 oz. per gallon of water)
Carpet Spotting or traffi c lane pre-spray
1:8 (16 oz. per gallon of water)

DIRECTIONS FOR USE
Tough Job Cleaner may be used as a “Spray and Wipe” 
cleaner, and for damp mopping, automatic scrubbing, hand 
scrubbing or through high-pressure washers and steam 
cleaners. Tough Job Cleaner may also be used in cold 
tank soaking applications and will not discolor or harm 
aluminum or other soft metals.  When used for carpet spot 
remover or pre-spray, test carpet for color-fastness before 
using. Allow  5 to 10 minutes before beginning the sham-
pooing or spot removal  process.  Dilute with water from 
the cold tap.

*As defi ned in 40CFR796.3200 EPA/TSCA
**As defi ned in OSHA 29CFR 1910.1200

PRODUCT PERFORMANCE CHARACTERISTICS
A heavy-duty liquid cleaner that’s strong enough for the 
most diffi cult cleaning tasks. ENVIRO CARE Tough Job 
Cleaner will remove carbon and greasy residues from 
walls, fl oors, machinery - any washable surface.

ENVIRO CARE Tough Job Cleaner also excels at remov-
ing forklift tire marks and is perfect for fi re and smoke 
damage clean up. ENVIRO CARE Tough Job Cleaner may 
be used as a “spray and wipe” cleaner, and for damp mop-
ping, automatic scrubbing, hand cleaning or through high-
pressure washers and steam cleaners. ENVIRO CARE 
Tough Job Cleaner may be used in cold tank soaking appli-
cations and will not discolor or harm aluminum. ENVIRO 
CARE TOUGH JOB CLEANER IS VERSATILE! It 
performs at it’s peak as a carpet or upholstery pre-spotter, 
stain remover and traffi c lane cleaner. (See label for com-
plete directions).

Typical Properties
Non-Volatile Material                 14.0%
pH                                               9.75
Specifi c Gravity                          0.985
Weight                                         8.2 lbs/gallon
Foam Height (2%)                      5 cm3

Foam Height (10%)                    12 cm3

Color                                           Orange
Odor                                            Mild Soapy
Clarity                                         Clear
Sediment                                     None
VOC’s (% by weight)                 2.60%

Health And Hazard Ratings
Category                                    NFPA         HMIS
Health                                         1                  1
Fire                                              0                  0
Reactivity                                    0                  0
Protective Equipment                 None           B

ENVIRO CARE®

Tough Job Cleaner
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ENVIRONMENTAL & SAFETY BENEFITS
•   Non Toxic* (aquatic & human)

•   No Hydrochloric or Phosphoric Acid

•   Phosphate Free

•   Biodegradable*

•   Contains No Hazardous Ingredients**

    - No Petroleum Distillates

    - No Glycol Ethers

    - No Alkalies

•   Non-Corrosive

•   VOC Compliant

•   Made Using Renewable Resources

•   NPE-Free

•   Fragrance Free (no added perfumes)

DILUTION RATIOS
Normal Soil Loads
1:8 (16 oz. per gallon of water)
Heavy Soil Loads
1:4 (32 oz. per gallon of water)
Renovation & Restoration
Up to full strength

Dilute with water from the cold tap.

Directions for Use
For removing hard water deposits and soil accumulations, 
apply to any washable surface using a sprayer, cleaning 
cloth, swab or brush. Allow time for the chemical action to 
begin dissolving the soils.  If needed, scrub, using a mild 
abrasive pad or brush. Exercise caution when using abra-
sive pads on chrome, stainless steel, formica or painted 
surfaces, as they may scratch these surfaces.  For routine 
cleaning it is generally not necessary to use a brush or 
other abrasive tool.  Simply clean, using a sponge or cloth, 
then polish with a dry towel.  Rinsing is typically not nec-
essary.

For Stainless Steel, dilute 32 oz. Enviro Care Washroom 
Cleaner per gallon of water used.  Clean, then polish using 
clean dry toweling or paper towels. Use Enviro Care Wash-
room Cleaner full strength for those hard to clean areas in 
your bathroom. 

PRODUCT PERFORMANCE CHARACTERISTICS
For keeping basins, showers, bowls, urinals and wash-
room surfaces clean and fresh in one easy step. Its mild 
food-grade acidic formula removes soap fi lm, body oils, 
make-up and mineral deposits from any washable surface 
without damage. This one-step cleaner cuts through grime 
and requires no rinsing.

Using a sprayer, hand bucket and sponge, or mechanical 
spray device, simply apply the solution to the surface and 
wipe clean.

Chrome, stainless steel and other high gloss surfaces may 
be polished with a clean, dry cloth, if desired. Also excels 
at removing those diffi cult stains from ceramic tile fl oors 
and grouting.

Typical Properties
Non-Volatile Material                 16.0%
pH                                               4.15
Specifi c Gravity                          1.136
Weight                                         8.8 lbs/ gallon
Foam Height (2%)                      20 cm3

Foam Height (10%)                    45 cm3

Color                                           Green
Odor                                            Mild Soapy
Clarity                                         Clear
Sediment                                     None
VOC’s (% by weight)                  0.65

Health And Hazard Ratings
Category                                     NFPA       HMIS
Health                                          0                1
Fire                                               0                0
Reactivity                                     0                0
Protective Equipment                  None         B

ENVIRO CARE®

Washroom Cleaner

*As defined in 40CFR796.3200 EPA/TSCA
**As defi ned in OSHA 29CFR 1910.1200
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The MSDS is for your protection.  It can save your 
life.  The objective of the MSDS is to inform you of 
the hazards of materials you work with, so you can 
protect yourself and respond to emergency situations.

The information on the MSDS is the summary of facts 
from many sources.  Refer to the Terms and Abbrevia-
tions section for defi nitions of words that may be new 
to you.

The function of the MSDS is to provide the product 
user with information for safety and handling pur-
poses:

1. The physical properties or fast-acting health effects 
that makes it dangerous to handle.

2. The protective equipment required.

3. The fi rst aid treatment required for exposure to a 
hazard.

4. The pre-planning required for safe handling of 
spills, fi re, and daily procedures.

5. How to respond to accidents.

What Is A Hazardous Material?
A material is considered hazardous if it falls into any 
of these three categories:

1. If it is specifi cally listed in the 29th Code of Federal 
Regulations (29 CFR), Part 1910, Subpart Z, Toxic 
and Hazardous Substances (the Z or 1200 list).

2. If it is assigned a threshold limit value (TLV) by the 
American Conference of Governmental Industrial 
Hygienists, Inc.  (ACGIH).

3. If it is determined to be cancer-causing, corrosive, 
toxic, an irritant, a sensitizer, or has damaging 
effects on specifi c body organs.

MSDS Format
Various supplier’s MSDS’s will exhibit different for-
mats, but a complete MSDS will include:

1. The product’s identity, including the chemical and 
common names.

    Example:  Brand name - Clorox; Chemical name 
- sodium hypochlorite; Common name - bleach.

About Material Safety Data Sheets

2. Hazardous ingredients (1% or more).

3. Cancer-causing ingredients (0.1% or more).

4. If physical and chemical hazards and characteristics 
include:  Flammable, explosive, corrosive, etc.

5. If health hazards include:

    Acute effects such as burns or unconsciousness, 
which occur immediately.  Chronic effects such as 
allergic sensitization, skin problems or respiratory 
disease, which build up over a period of time.

6. Limits to which a user can be exposed, the primary 
entry routs into the body, the specifi c organs likely 
to sustain damage, and medical problems that expo-
sure can affect.

7. Precautions and safety equipment required.

8. Emergency and fi rst aid procedures.

9. Identity of the organization responsible for creating 
the sheet and date of issue.

Reading an MSDS
Heading:
The heading gives you the name, address and tele-
phone number of the manufacturer, the MSDS’s date 
of issue ( and most recent revision) and the name of 
the material covered.

Section 1 - Material Identifi cation
This section identifi es the material and the manufac-
turer or supplier.  If the material has more than one 
name, each is listed.  A National Fire Protection Asso-
ciation (NFPA) hazardous rating may appear, giving 
the Flammability, Reactivity and Health Hazard infor-
mation expressed by number.  Section 4 contains more 
specifi c fi re related data.

Section 2 - Ingredients and Hazards
Lists the product’s individual hazardous chemicals and 
their relative percentage of concentration.  If estab-
lished, each chemical’s exposure limits are show.

Example:   8-hr. TWA; 100 ppm or 300 mg/m3 is a 
guideline establishing an exposure that should not be 
exceeded when averaged over an eight-hour workday.

The phrase “Rat, Oral, LD
50

 : 200 mg/kg” means that 
200 milligrams of the chemical per each kilogram of 
body weight is the lethal dose that killed 50% of a 
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group of test rats.  This data is expressed to help estab-
lish the degree of hazard to humans.  (See TLV in the 
Terms and Abbreviations Section).

Current laws require manufacturers or suppliers to 
identify only the hazardous ingredients.  Some trade 
name products have secret ingredients termed trade 
secrets that are treated as proprietary information.  
The MSDS for such products must still provide health 
hazard data, plus additional information to safety pro-
fessionals if they have a documentable need to know.

Section 3 - Physical Data
Physical data includes a product’s boiling point, solu-
bility in water, viscosity, specifi c gravity, melting 
point, evaporation rate, molecular weight, etc., plus the 
appearance and odor.

Section 4 - Fire and Explosion Data
This section indicates what protective clothing or 
respiratory protection fi re fi ghters should use and what 
type of extinguishing materials best fi ght the fi re, to 
enable pre-planned response procedures and equip-
ment.

Section 5 - Reactivity Data
This information will vary greatly from one MSDS to 
another because of the many ways each product reacts 
with another.  This section will guide your choice of 
storage method and location, as well as specifi c protec-
tive clothing or devices required.

Section 6 - Health Hazard Information
The normal routes of entry to the body of the user, 
including eye contact, skin contact, inhalation and 
ingestion (swallowing), should be discussed in this 
section.  Acute or immediate and chronic or long-term 
effects will be stated as well as carcinogenic informa-
tion.  Medical and fi rst aid treatment for accidental 
exposure will be detailed here also.

Section 7 - Spill, Leak and Disposal Procedures
This section discusses the methods and procedures for 
proper handling of accidental spills or leaks, and spe-
cifi c disposal instructions for wastes.

Section 8 - Special Protection Information
Methods for reducing exposure to specifi c hazards will 
be described.  These methods may include ventila-
tion requirements, breathing apparatus, and protective 
clothing such as gloves, aprons and safety glasses or 
goggles.

Section 9 - Special Precautions and Comments
Safe storage and handling are discussed in this section.  
The types of container labels or markings, and Depart-
ment of Transportation (DOT) policies for handling the 
product are listed.  Proper disposal of unused solution 
and empty containers will also appear in this section.
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HMIS

HEALTH

0 Minimal Hazard No Signifi cant risk to health

1 Slight Hazard Irritation or minor reversible 
injury possible.

2 Moderate Hazard Temporary or minor injury may 
occur.

3 Serious Hazard Major injury likely unless 
prompt medical attention is 
taken and medical treatment is 
given.

4 Severe Hazard Life threatening major or per-
manent damage may result from 
single or repeated exposures.

FLAMMABILITY (IDENTICAL TO NFPA)

0 Minimal Hazard       Materials which are normally 
stable and will not burn unless 
heated.

1 Slight Hazard           Materials that must be pre-
heated before ignition will 
occur. Flammable liquids in this 
category will have fl ash points 
(the lowest temperature at 
which ignition will occur) at or 
above 200oF (NFPA Class IIIB).

2 Moderate Hazard     Material which must be mod-
erately heated before ignition 
will occur, including fl ammable 
liquid with fl ash points at or 
above 100oF and below 200oF. 
(NFPA Class II and IIIA).

3 Serious Hazard         Materials capable of ignition 
under almost all normal tem-

NFPA

HEALTH

0 Normal Material      Material which on exposure 
under fi re conditions would 
offer no hazard beyond that of 
ordinary combustible materials.

1 Slightly Hazardous  Materials which on exposure 
would cause irritation but only 
minor residual injury even if no 
treatment is given.

2 Hazardous                Materials which on intense or con-
tinued exposure could cause tem-
porary incapacitation or possible 
residual injury unless prompt 
medical treatment is given.

3 Extreme Danger       Materials which on short exposure 
could cause serious temporary 
or residual injury even though 
prompt medical treatment were 
given.

4 Deadly                      Materials which on very short 
exposure could cause death or 
major residual injury even though 
prompt medical treatment were 
given.  

FIRE HAZARD (BASED ON FLASH POINTS)

0 Will Not Burn          Materials that will not burn.

1 Above 200oF            Materials that must be preheated 
before ignition can occur.

2 Below 200oF            Materials which must be moder-
ately heated or exposed to rela-
tively high ambient temperatures 
before ignition can occur.

3 Below 100oF            Liquids and solids that can be 

Continued on next page…
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perature conditions, including 
fl ammable liquids with fl ash 
points at or above 100oF as well 
as liquids with fl ash points at 
or above 73oF and below 100oF 
(NFPA Classes IB and IC).

4 Severe Hazard Very fl ammable gases or very 
volatile fl ammable liquids with 
fl ash points below 73oF and 
boiling points below 100oF 
(NFPA Class IA).

REACTIVITY (Identical to NFPA)

0 Minimal Hazard Materials which are normally 
stable, even under fi re condi-
tions, and which will not react 
with water.

1 Slight Hazard Materials which are normally 
safe, but can become unstable 
at high temperatures and pres-
sures. These materials may 
react with water, but will not 
release energy violently.

2 Moderate Hazard Materials which in themselves 
are normally unstable and will 
readily undergo violent chemi-
cal change, but willnot deto-
nate. These materials may also 
react violently with water.

3 Serious Hazard Materials which are capable of 
detonation or explosive reac-
tion, but require a strong initiat-
ing source, or must be heated 
under confi nement before 
initiation, or materials which 
react explosively with water.

4 Severe Hazard These materials are readily 
capable of detonation or explo-
sive decomposition at normal 
temperatures and pressures

ignited under almost all ambient 
temperature conditions. 

4 Below 73oF              Materials which will rapidly or 
completely vaporize at atmo-
spheric pressure and normal 
ambient temperature, or which 
are readily dispersed in air and 
which will burn readily.

REACTIVITY               

0 Stable                       Materials which in themselves are 
normally stable, even under fi re 
exposure conditions, and which 
are not reactive with water.

1 Unstable If Heated   Materials which inthemselves 
are normally stable, but which 
can become unstable at elevated 
temperatures and pressures or 
which may react with water with 
some release of energy but not 
violently.

2 Violent Chemical      Materials which in themselves are                   
Change                           normally unstable and readily 
                                       undergo violent chemical change 
                                       but do not detonate. Also materi-
                                       als which may react violently 
                                       with water or which may form 
                                       potentially explosive mixtures with 
                                       water.

3 Shock and Heat          Materials which in themselves are 
May Detonate                capable of detonation or explo-
                                       sive reaction but require a strong 
                                       initiating source or which must be 
                                       heated under confi nement before 
                                       initiation or which react explo-
                                       sively with water.

4 May Detonate          Materials which in themselves 
are readily capable of detonation 
or of explosive decomposition or 
reaction at normal temperatures 
and pressures.

HMIS

HEALTH

NFPA

HEALTH
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                               HMIS 

              PERSONAL PROTECTION                                                     SPECIFIC HAZARD

A        Safety glasses                                                             OXY       Oxidizer

B        Safety glasses, gloves                                                 ACID      Acid

C        Safety glasses, gloves, synthetic apron                      ALK       Alkali

D        Face shield, gloves, synthetic apron                           COR       Corrosive

E         Safety glasses, gloves, dust respirator                                       - Use No Water

F         Safety glasses, gloves, synthetic apron,                                    - Radiation Hazard
           dust respirator

G        Safety glasses, gloves, vapor respirator

H        Splash goggles, gloves, synthetic apron, 
           vapor respirator

I          Safety glasses, gloves, dust and vapor respirator

J          Splash goggles, gloves, synthetic apron, dust 
           and vapor respirator

K        Air line hood or mask, gloves, fullsuit, boots

X        Situations requiring specialized handling
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Enviro Care

Material Safety Data Sheets

For up-to-date copies of all the Enviro Care products, 

go to www.rochestermidland.com/scenter/msds/ 

or call 1-800-836-1627.
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Cleanliness may be next to Godliness, but while clean-
ing is recognized as an important function, we measure 
cleaning only in the most simplistic of terms.

Typically we measure cleaning by the num-ber of 
complaints about smelly bathrooms, trash cans not 
being emptied and the little round pieces from a three-
hole punch which haven’t been vacuumed off the car-
pets.

Many believe that if it looks clean and building occu-
pants aren’t complaining, then it must be adequate.  
And if this is adequate then we should focus on 
decreasing cleaning costs. Cleaning costs can be 
reduced by purchasing cheaper and more aggressive 
chemicals, less effi cient vacuums and other equip-
ment, eliminating chemical dispensing equipment, 
and reducing the frequencies for cleaning, dusting, 
vacuuming, and other cleaning operations. However in 
reducing cleaning costs we may actually be decreas-
ing occupant productivity — a poor business trade-off.

Few building owners or managers equate cleaning 
to health or productivity. Yet many organizations 
including the U.S. Environ-mental Protection Agency 
(EPA), the World Health Organization (WHO) and the 
Building Owners and Managers Association (BOMA) 
have all linked cleanings’ impact on indoor air quality 
problems and the subsequent impacts on health and 
productivity. 

These numbers are startling. The WHO states that 30% 
of buildings worldwide suffer from indoor air quality 
(IAQ) problems. BOMA quantifi es the lost productiv-
ity due to IAQ problems at 18% annually. And EPA 
made the clear connection between IAQ and clean-
ing and quantifi ed the impacts at $60 Billion of lost 
productivity, and in the hundreds of billions of dollars 
when the associated health care costs are included.

It has now be proven that thorough cleaning can 
reduce airborne particles, VOC’s and biologicals 
and have a direct and dramatic impact on health and 
worker productivity. An informed building owner 
or manager can use this information to give them a 
competitive advantage leading to increased success in 
today’s business environment.

The Impacts of Cleaning
A study was conducted at the Frank Porter Graham 
Child Development Center on the University of North 
Carolina, Chapel Hill Campus. The study was a col-

laborative effort between EPA’s Environmental Crite-
ria and Assessment Offi ce under the direction of Dr. 
Michael Berry, Research Triangle Institute, the Univer-
sity of North Carolina, a building service contractor,
and their suppliers. The deep-cleaning procedure, 
including new cleaning equipment and cleaning sup-
plies, was found to decrease the levels of airborne dust 
inside the building by 52% (Graph 1). Total VOC 

Graph 1

concentrations decreased by 49% (Graph 2), total bac-
teria decreased by 40% (Graph 3) and fungi colony 
forming units decreased by 61% (Graph 4).

Graph 2

The researchers offered their conclusions as to the 
cause resulting in the improvement in the building’s 
air quality. Generally, the improvements resulted from 
following sound cleaning practices including the use 
of the most appropriate chemicals and maintenance 
procedures.

Graph 3

Dr. Berry’s ground breaking cleaning study quantifi ed 

The Financial Case for Cleaning
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the reductions in contaminants. The reductions were 
dramatic, especially when considering that the study 
was done in a well-maintained building. With these 
results we can conclude that by decreasing the hazards 
we would reduce the risks.

While Dr. Berry’s study made the health associations 
based on reducing hazards, Dr. Leonard Krilov with 
North Shore University Hospital - Cornell University 
Medical College took the next step. This study con-
ducted at the Association for Children with Downs 
Syndrome School in Bellmore, New York looked at the 
health implications associated with improved cleaning.

Rather than focusing on the dust, VOC’s and biologi-
cals, Dr. Krilov tracked the health and attendance 
impacts after improved cleaning was implemented. 
The improved cleaning reduced total illnesses by 24%, 
doctor visits by 34%, courses of antibiotics by 24% 
and days absent from school by 46%.

In buildings, such as schools and day care centers, 
better cleaning keeps kids in the school which has sig-
nifi cant consequences on the children’s ability to learn. 
After all, if Johnny isn’t in school, Johnny can’t learn. 
Not only does this directly impact the children, it 
also affects the families because when Johnny isn’t in 
school, Johnny’s parent must stay home from their job 
to care for him, plus the fi nancial outlays to pay for
doctor visits and medications.

But the costs and impacts go beyond just the build-
ing occupants and their families. The facility itself 
may have a direct fi nancial consequence based on 
in-creased attendance. In one study done at Syracuse 
(New York) Public School District by Barry Moore of 
Opus Consulting reports that attendance increased by 
11.7% after improved cleaning was implemented. This 
generated $2,513,250 in additional reimbursements to 

the school for the higher student enrollment.
Graph 4

While we might try to repeat the 11+% increase in 
attendance that was achieved in Syracuse Schools, this 
fi gure would be diffi cult to attain in the traditional

offi ce setting. Parents are willing to keep children 
home and schools have clear procedures for addressing 
sick children in the classroom. Offi ce workers on
the other hand in the face of down sizing and reorga-
nizing continue to come to work when ill. So while we 
might not expect double-digit improvements in atten-
dance in the offi ce environment, we would anticipate 
improvements in productivity to easily justify the cost 
of improved cleaning and in many cases could be used 
to give the organization a competitive advantage that 
would directly impact the bottom line.

Generating Productivity Improvements
When an employee attends work suffering from health 
related symptoms such as respiratory illness, allergies 
and headaches their performance suffers. Symptoms 
relating directly to cleaning, such as dust from inef-
fective vacuuming can cause dry and scratchy eyes.  
VOC’s from cleaning products can cause headaches 
and nausea. Bacterial contamination from molds and 
fungi can cause allergic reactions and fl u symptoms. 
Even simple odors can cause “water cooler com-
plaints” and low employee morale where workers 
waste time complaining around the water cooler.

Beyond a justifi cation for additional cleaning, an 
improved safer, healthier indoor environment can have 
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Financial Case for Cleaning —
continued from previous page

substantial fi nancial benefi ts. According to the Build-
ing Owners and Managers Association (BOMA), the
average cost for a Class A offi ce building is $275.00 
per square foot for salaries and benefi ts, while the 
average cost for cleaning is only $1.25 per square 
foot . Thus, each incremental increase of just 0.5% in 
worker productivity will result in an increase equal to 
$1.37 per square foot. These benefi ts can be realized 
by owner-occupied buildings to improve productiv-
ity, as well as within commercial buildings to create 
added value or incentives to lease space and retain 
existing tenants.

In today’s highly competitive market place, improved 
cleaning can contribute to a more productive work-
place. Additional benefi ts for employers is the contri-
bution that a healthier, more productive workplace can 
have in recruiting and retaining top talent as part of 
the quality of life issues. Other benefi ts could include 
a reduction in health care and insurance costs. So 
while cleanliness may be next to godliness, we now 
know that an investment in cleaning we can improve 
productivity, attendance and overall success.
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Green Seal, a non-profi t organization based in Wash-
ington D.C. has long been involved in the proactive 
development of product standards that identify the 
“environmental attributes” of products – attributes that 
can separate certain products in a category from others 
based on their reduced environmental impacts. Before 
a product gets the Green Seal, it must pass rigorous 
tests and meet stringent environmental standards.

Green Seal develops these environmental standards on 
a category-by-category basis.  Industry, environmen-
talists, consumer groups and the public are invited to 
suggest product categories for review.  Categories are 
generally chosen according to the signifi cance of the 
associated environmental impacts, and the range of 
products available within the category. 

Once a category is selected, a study of the environ-
mental impacts of products in that category is con-
ducted.  The study identifi es the characteristics of the 
product and points in the manufacturing process use 
of the product and disposal that have signifi cant envi-
ronmental effects. The study is released in the form of 
a proposed standard. After the review process, Green 
Seal publishes a fi nal standard. Standards set in past 
years have covered products in categories ranging from 
simple commodity products such as tissue, towels and 
writing paper to complex products such as home appli-
ances.

A number of products have been shown to have a sig-
nifi cantly lower environmental impact than others, yet 
adopting them for use by the market has been slow. 
Barriers to change have occurred that have reduced the 
broad acceptance of these products in various venues 
in spite of competitive pricing and product perfor-
mance.

To further understand the placement and use of prod-
ucts, Green Seal embarked on a sector specifi c study in 
late 1998 to identify the barriers to change and further 
understand how and why “greener” products are used 
or not used. Importantly, the study would engage real 
players in the system. These include the managers, 
buyers, users and sellers of the products and technolo-
gies. The ethnographic study, or observation of anthro-
pology, would not only look at the products, but also 
engage the people and the evaluate processes that are a 
part of the system in which the product operates.

One sector that appeared to be ideal for the evaluation 
of several products was the lodging industry. Hotels 
are communities within themselves, replicating many 
of the processes that each of us perform in everyday 

life at a rate that is ideal for the observation and study 
of both the current practices and modifi ed ones.

The US lodging industry provides over 3.9 million 
rooms at over 51,000 properties. These properties gen-
erate over $93.1 billion in revenue (Distributors Sales 
&Management, March 2000). The nature and size of 
the industry can result in signifi cant opportunities to 
reduce environmental impacts. Green Seal named the 
project “The Sustainable Lodging Stakeholder Initia-
tive”. The project’s primary goal was to develop and 
demonstrate defi nitive examples of how environmen-
tally responsible practices can also be good business 
practices.  The Sustainable Lodging Stakeholder Initia-
tive would focus on hoteliers and hotel industry sup-
pliers who want to improve the environmental and the 
economic attributes of the products and services sup-
plied to their industry. 

The project was designed to identify and develop the 
link between:

•   User and Provider (Service Provider or Distributor)

•   Buyer and Seller (Manufacturer)

•   Economic Benefi t and Environmental Benefi t

The goals of the project included:

•   Enhancing the understanding of the alignment 
of environmental concerns and business interests 
through the development of sustainable practices for 
the lodging industry,

•   Involving lodging industry stakeholders, especially 
the supply chain, in a hands-on initiative to develop, 
implement and document sustainable practices,

•   Creating a credible demonstration of sustainable 
hotel practices via model properties for the design 
of a new hotel, a hotel renovation and a hotel 
upgrade,

•   Establishing a program of monitoring and assess-
ment of model properties to determine concrete 
environmental and economic benefi ts.

The benefi ts to the lodging industry would include:

•   Creation of a competitive advantage refl ected by 
improving profi tability while increasing customer 
satisfaction.

•   Reduction of costs associated with use of resources, 
energy and water, and waste disposal.

Better Products, Processes and People
By: JohnPaul Kusz,  Green Seal
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Better Products, Processes and People —
continued from previous page

• Capturing of the environmentally conscious traveler 
market.

• A better knowledge of customer needs as a result of 
having worked closely with suppliers to improve 
products and services. 

• Publicity associated with the Sustainable Lodging 
Stakeholder Initiative.

A hotel is a metabolic system. Materials come into the 
system, are used with all the associated environmental 
impacts, and then are moved out of and away from 
the system. If we could clearly identify a number of 
products and systems that move through the metabo-
lism that is the “hotel”, identify how they are used or 
misused, identify how they affect the environment and 
then understand the how and why they are selected, we 
could better manage and mitigate the environmental 
consequences.

With a project team in place we determined to engage 
in a project that would:

1. Secure the cooperation and participation of several 
lodging property sites,

2. Identify supply streams of concern (environmental 
and economic) with the lodging properties,

3. Recruit sponsoring suppliers of the identifi ed 
streams into stakeholder groups,

4. Footprint the products and services supplied with 
suppliers and lodging properties,

5. Explore environmentally improved and economi-
cally viable alternatives,

6. Implement improvements where appropriate,

7. Verify the improvements in both economic and 
environmental metrics

8. Report Findings

Approaching several national and regional lodging 
organizations and securing their cooperation proved 
daunting. It became apparent that many of the compa-
nies we approached were somewhat threatened by our 
use of their properties as test sites. However two viable 
participants came to the table and allowed us to pro-
ceed with the fi rst important step of the project – iden-
tifi cation of the streams of products and processes that 
move through the hotel’s metabolism. 

Marriott International, through the offi ce of its Mid 
Atlantic, Regional Vice President of Facilities, Robert 
Jones, permitted the review of four distinct properties 
in their Mid Atlantic region. Located in and around 
Washington, D.C., these were:

• Marriott Residence Inn, Gaithersburg, MD.

• Marriott Fair Oaks Courtyard, Fairfax, VA.

• Marriott Fairview Park Hotel, Falls Church, VA.

• Marriott’s Mayfl ower Hotel, Washington, D.C.

The Saunders Group, through the offi ce of Tedd 
Saunders, a member of the founding family and an 
environmental advocate in his own right, allowed the 
review of their two fl agship properties in Boston, Mas-
sachusetts.

• The Lenox Hotel 

• Copley Square Hotel

Through January and February of 1999 the six afore-
mentioned hotels were evaluated with a detailed 
“walk-through” that targeted areas of the hotels’ sys-
tems such as physical plant, laundry and dry cleaning, 
landscaping, pool/spa, kitchen facilities, and guest 
room services. The hotels varied from simple to very 
complex. Systems within systems consisting of people, 
products and processes were reviewed with hotel 
management, from ownership through purchasing and 
operations people. 

Early on, we met with all the players in the system 
to get a better understanding of the issues that were 
important to those players from their particular per-
spective. It is rare when the owner of the hotel, the 
general managers, the staff managers and the hourly 
staff can sit together with other vested interests such as 
suppliers and advisors to openly discuss their opinions 
about a product or system. This forum was very infor-
mative and gave us many insights about the barriers 
to progressive change, even when the involved parties 
viewed the change as benefi cial.

It became very obvious that the project could expand 
endlessly to include many areas within the lodging 
sector and fi nd opportunities for improvements in cost 
and function. These improvements would not be con-
fi ned to product improvement, but include processes 
such as product evaluation, purchasing, management, 
use and disposal; and people in the form of training 
for better environmental awareness and the consistent 
implementation of continually improving practices.
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Better Products, Processes and People —
continued from previous page

The selection and use of housekeeping chemicals was 
one issue that stood out as a prime target for further 
exploration and improvement. The task of securing 
the participation of the suppliers of these products and 
expert associates for the study began.

We approached several suppliers, both large and small, 
that might consider being involved in the project. 
These included the current supplier of housekeeping 
chemicals to the properties we studied. The seemingly 
straightforward process was anything but. One can 
only speculate on why these companies were so very 
reluctant to participate. Perhaps the biggest players 
saw the result of a comparative evaluation and sug-
gested improvement strategy as a threat to their exist-
ing market hold or an imposition to their product plan-
ning initiatives. 

After months of inviting, discussing and assuring 
potential supply chain participants, we were able to 
attract the support and participation of one, brave 
supplier who was willing to open their products and 
processes to review and critique – Rochester Midland, 
of Rochester, New York. With the strong support and 
active involvement of Marketing Vice President Rich-
ard Gray, we were ready to commenced with the prod-
uct evaluation phase of both the products that our test 
sites were currently using and the products presented 
by Rochester Midland.

We were more fortunate in securing the support of 
a qualifi ed testing group that could effectively and 
objectively evaluate product performance in both a lab 
and a real-world setting. The Toxics Use Reduction 
Institute at the University of Massachusetts in Lowell 
has operated a Surface Cleaning Laboratory for several 
years to assist businesses in the state of Massachusetts 
in the evaluation and selection of alternative cleaning 
products. Under the leadership of Laboratory Manager 
Carole LeBlanc they have developed an international 
reputation for their expertise in hazards analysis, com-
parative effi cacy testing and fi eld evaluation. Having 
been mainly focused on manufacturing, they were very 
interested in expanding their work to an industry that 
would certainly benefi t from their knowledge. The 
Toxics Use Reduction Institute (TURI) was delighted 
to work with us, and we were more than pleased to 
have their counsel.

As we looked at the most used cleaning products in the 
hotels, we focused on three products: 

•   Glass Cleaner

•   Bathroom Fixture Cleaner (Germicidal Cleaner)

•   General Purpose Cleaner (Tough Job Cleaner)

In the hazards analysis and the laboratory effi cacy 
testing the products in these categories submitted by 
Rochester Midland were clearly better than the product 
currently used by the hotels. 

The intent of these analyses was to identify either a 
product that is consistent with the best practices in for-
mulation and manufacture or to identify opportunities 
for improvement. 

We were fortunate to have a coincidental evaluation 
of and standard setting for institutional cleaning prod-
ucts underway at Green Seal with the University of 
Tennessee at the Center for Clean Products and Clean 
Technologies during this project. It gave us insights 
about what is possible in an institutional cleaning 
product from an environmental, health and safety per-
spective while still performing to the expectations of 
the user community. The Rochester Midland products 
were well designed with regard to their formulation 
regarding environmental and health and safety issues. 
Therefore, we were not compelled to recommend for-
mulation improvement for health and safety concerns 
regarding the Rochester Midland products.

In addition to the laboratory and fi eld (user) evalua-
tion, an audit of the Rochester Midland manufacturing 
facility in Montgomery, Illinois was undertaken. There 
a walk through of the blending and packaging process 
showed us that the company was operating beyond the 
minimum requirements of state and federal regulatory 
requirements and had implemented continual improve-
ment strategies in activities performed at the facility. 
These included blending, quality control, inventory 
management, packaging and shipping. The fi ndings at 
the plant were consistent with the environmental con-
siderations incorporated in the company’s products.

The most subjective part of the product evaluation was 
the fi eld evaluation. Here feedback from the product 
users and observation by TURI staff at both the Copley 
Square and Lenox hotels confi rmed many of the labo-
ratory fi ndings. However, the importance of evaluating 
a product in the context of use was probably one of the 
most revealing components of the project. 

Even with the knowledge that the Rochester Midland 
products were proven better in objective analyses, our 
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Better Products, Processes and People —
continued from previous page

fi ndings in the fi eld were not as clear. By virtue of 
careful observation, data gathering and thorough 
discussion with management and staff we learned 
that cultural markers infl uence the perception of a 
product’s effi cacy. These markers are aligned with the 
perceived reality of a products performance. For exam-
ple, if a product had a strong scent, or if a product’s 
color in dilution stayed dark, it was more likely to be 
perceived as a better cleaner. Although companies 
like Rochester Midland are trying to reduce scent to 
minimize olfactory and lung irritation of both staff and 
guest and eliminate dark color of cleaning agents to 
reduce the potential of staining light fabrics with the 
coloring agents, these markers will continue to be mis-
interpreted until users are reeducated.

We learned that perhaps the most important component 
of success when transitioning to an environmentally 
superior product is sensitizing, educating and empow-
ering the user community.  Incorporating representa-
tives from every layer of the hotel’s operation allowed 
us to sensitize the staff to the issues. A sensitized 
population is willing to learn and change practices 
because they understand the benefi ts. At this writing, 
the staff of the Lenox and Copley Square hotels are in 
the process of learning about the use of safer, effective 
products and separating preconceived notions about 
performance from reality. 

An educated staff is an empowered staff. The manage-
ment and owners of the Saunders Group Hotels is to be 
commended for taking the time and allowing staff to 
participate in this project. Their concern for the health 
and safety of employee and guest will reap many ben-
efi ts in a healthy environment for their guests, their 
employees and the community in which they oper-
ate. Importantly, they have seen that this exercise will 
probably save money. With better awareness and train-
ing, overuse and over-concentration of chemistries will 
be minimized and avoided. Lastly the staff knows that 
they have the permission of the management and own-
ership to consciously improve the operation. They are 
empowered.

The project described here is a small example of what 
can be done when the right mix of motivated players 
works together to create a healthy environment within 
an industry sector. The work we did could have been 
more comprehensive had we been able to secure the 
cooperation of a larger group of players in both the 
hotel industry and the supply chain of institutional 
cleaners. 

There are hundreds of products and systems within 
the hotel industry that can and should be evaluated by 
multi-stakeholder groups with the tools and resources 
to expertly and fairly evaluate their performance 
and environmental profi le. Many of the best-in-class 
products with regard to both environmental footprint 
and performance already exist. This project may have 
yielded just such a return for the Saunders Group. 
Saving money and the environment is a goal worth 
pursuing.  No business should deny itself the opportu-
nity for better products, processes and PEOPLE!
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OCCUPATIONAL SAFETY AND HEALTH

OSHA
http://www.osha.gov
This web site contains information on resent OSHA 
regulations, workshops, a listing of OSHA publica-
tions, as well as information on various OSHA pro-
grams, services and compliance assistance. It also has 
links to other safety and health web sites.

NIOSH
http://www.cdc.gov/niosh/homepage.html
The National Institute of Occupational Safety and 
Health (NIOSH) was established by OSHA and is 
responsible for conducting research and making rec-
ommendations for the prevention of work related ill-
ness and injuries. This web site provides information 
on NIOSH’s current activities as well as a list of avail-
able publications and reports.

Center For Disease Control
http://www.cdc.gov
This web site provides access to the latest CDC reports 
and guidelines. It also has links to the various centers 
and institutes that comprise the CDC.

California OSHA
http://www.dir.ca.gov/occupational_safety.html
Provides information on recent regulatory actions as 
well as information on the Cal/OSHA Consultation 
Services. It also contains a number o health and safety 
publications issued by Cal/OSHA.
[ Back to top ] 

GENERAL ENVIRONMENTAL

U.S. Environmental Protection Agency
http://www.epa.gov
Provides access to EPA rules, regulations, initiatives 
and publications. It also contains a section on “What’s 
New” at the Agency. Numerous links to “green” proj-
ects around the country.

California Environmental Protection Agency
http://www.calepa.ca.gov
Provides the latest information on Cal/EPA programs, 
initiatives and publications. Provides links to Califor-
nia Air Resources Board and Department of Pesticide 
Regulation.

Janitorial Pollution Prevention Project
http://www.westp2net.org/janitorial/jp4.htm
The Janitorial Products P2 Project (“JP4”) is produc-
ing a series of commentaries, fact sheets and how-

to’s on environmental, health, and safety issues. The 
commentaries are generally intended for supervisors, 
EH&S advisors, and agency P2 staff. This site is rich 
in material on how to select environmentally prefer-
able products and the safest ways to clean.

Offi ce of the Federal Environmental Executive (Fran 
McPoland)
http://www.ofee.gov

Green Seal
http://www.greenseal.org
Green Seal is an independent, nonprofi t organization 
dedicated to protecting the environment by promoting 
the manufacture and sale of environmentally responsi-
ble consumer products. It sets environmental standards 
and awards a “Green Seal of Approval” to products 
that cause less harm to the environment than other 
similar products.

US Green Building Council
http://www.usgbc.org
Coalition of building and design professionals, manu-
facturer, environmental leaders and fi nancial industry 
leader s who mission is to accelerate the adoption of 
green building practices, technologies, policies, and 
standards
[ Back to top ] 

PESTICIDES (INCLUDING ANTI-MICROBIALS)
U.S. EPA Offi ce of Pesticide Programs
http://www.epa.gov/pesticides/
Provides access to pesticide regulations, laws and poli-
cies, as well as latest information on implementation 
of the Food Quality Protection Act of 1996 including 
its antimicrobial provisions. By clicking on Scientifi c 
and Regulatory information you obtain access to EPA’s 
PR Notice.

PR Notices
http://www.epa.gov/docs/PR_Notices
Provides a direct link to EPA’s Pesticide Regulation 
Notices.

Wright’s Pest Law
http://www.pestlaw.com
Provides up-to-date, full text regulatory informa-
tion and other resources of interest to registrants of 
pesticide products including antimicrobials. Provides 
access to the Second Edition of EPA’s Label Review 
Manual, an excellent resource for developing an EPA 
label.

Helpful Web Links
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Canada Pesticide Management Regulatory Agency
http://www.hc-sc.gc.ca/pmra-arla/qcont-e.html
Provides current information on Canadian pesticide 
regulations. Of current interest, information can be 
found on Canada’s pesticide fee program.
[ Back to top ] 

FOOD SAFETY

Food Safety & Inspection Service
http://www.fsis.usda.gov/
This site provides information on the FSIS’ HACCP 
Systems regulations which represent a major change of 
regulatory direction. This change in regulatory direc-
tion will have many ripple effects including the discon-
tinuation of the USDA authorization process for clean-
ing products. This site is worth visiting periodically to 
remain updated.

U.S. Food & Drug Administration
http://www.fda.gov
FDA has jurisdiction over food products not within the 
scope of the USDA. You can obtain updated informa-
tion on food safety initiatives by visiting this site. This 
web site also provides access to information related to 
the regulation of certain disinfectants considered to be 
“medical devices.”
[ Back to top ] 

MISCELLANEOUS

GPO Access — Government Printing Offi ce
http://www.access.gpo.gov/su_docs
Online searchable government-related databases. 
Selections include Federal Register, US budget, eco-
nomic forecasts, campaign reform, Federal Regula-
tions, Congressional bills and records, member direc-
tories and other government record databases.

Agency for Toxic Substances and Disease Registry 
(ASTDR)
http://www.atsdr.cdc.gov/atsdrhome.html
Many companies have voluntarily reduced or elimi-
nated certain hazardous substances from their clean-
ing products with alternative ingredients whenever 
feasible. Access more information regarding these 
substances.

Massachusetts Institute of Technology’s (MIT) Build-
ing Technology Program
http://web.mit.edu/bt/www/
This website features current and recently complete 
research on indoor air quality, building material emis-
sions, facility ventilation and Sustainable Building 
design.

Building Service Contractor International Association
http://www.bscai.org/index.html
This web site provides information for building service 
contractors — education, certifi cation, information on 
related government issues.
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Value of Cleaning: A Cost Comparison
Costs ($ per square foot per year)**

                                                                Marginally                       Problem                         Healthy
                                                              Clean BuildingClean BuildingClean Building                    BuildingBuildingBuilding                        BuildingBuildingBuilding
                                                                                                                                                        
                                                                 Example 1:                     Example 2:                   Example 3:
                                                                                                                                                        
  OPERATING COST                                                                                                                     

  Building AcquisitionBuilding Acquisition                                 $17.50                             $17.50                           $17.50

  FurnishingsFurnishingsFurnishings                                                 $3.50                               $3.50                             $3.50

  Offi ce Equipment                                      $13.00                             $13.00                           $13.00

  Utilities                                                       $2.25                               $2.25                             $2.25

  CleaningCleaning                                                     $1.25                               $1.25                             $2.50

  Taxes & Insurance                                      $2.00$2.00                               $2.00$2.00                             $2.00$2.00

  Additional Insurance                                                                          $1.00                                -

  Building ManagementBuilding Management                                $3.75                               $3.75                             $3.75

  Vacancy Cost                                                  -                                   $7.00                             $7.00

  Increased Vacancy CostIncreased Vacancy Cost                                 -                                   $1.40                                -

  Legal FeesLegal FeesLegal Fees                                                      -                                  $50.00                               -

  Total Non-Employee CostTotal Non-Employee CostTotal Non-Employee Cost                         $43.25$43.25$43.25                            $102.65$102.65$102.65                          $51.50$51.50$51.50

                                                                                                                                                        

  EMPLOYEE COSTS

    Salaries and Benefi ts                                $275.00$275.00                           $275.00$275.00                         $275.00$275.00

  Reduced Productivity Costs                         —                                $13.75                              —

  TOTAL COST OF 
  DOING BUSINESS
  IN THE BUILDING                                 $318.25                           $391.43                         $326.50

  TOTAL ESTIMATED
  ANNUAL COSTS                                  $6,505,000                     $7,828,600                    $6,530,000

  

**   Based on standard industry fi gures for cost of proper cleaning as well as accepted fi gures for cost of business.
Courtesy of Dr. Michael A. Berry

Clean BuildingClean BuildingClean Building BuildingBuildingBuilding BuildingBuildingBuilding
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Janitorial Products
Pollution Prevention Project

The following pages are excerpted from the Janitorial Projects Pollution Pre-

vention Project website — www.westp2net.org/janitorial/jp4.htm.

The Janitorial Products P2 Project (“JP4”) is producing a series of commen-

taries, fact sheets and how-to’s on environmental, health, and safety issues. 

The commentaries are generally intended for supervisors, EH&S advisors, 

and agency P2 staff. This site is rich in material on how to select environmen-

tally preferable products and the safest ways to clean.



Used with permission from Janitor Products Pollution Prevention Project at www.westp2net.org/Janitorial/jp4.htmJanitor Products Pollution Prevention Project at www.westp2net.org/Janitorial/jp4.htmJanitor Products Pollution Prevention Project

64

Purchasing of environmentally preferable (EP) prod-
ucts inevitably involves a process of behavior change. 
End users such as mechanics, custodians, and offi ce 
staff have been using traditional products for many 
years, and are often satisfi ed with their results. When 
environmental managers suggest a switch to EP 
products, they are usually met with resistance simply 
because any change is diffi cult, and it is human nature 
to resist change. Yet behaviors can be changed, and 
attitudes towards new products and systems improved. 
Behavior change involves much more than just issuing 
a carefully-worded policy statement or telling janitors 
to switch product “A” for product “B”. 

A careful review of EP purchasing efforts across the 
country reveals a common approach in programs that 
have successfully changed purchasing behaviors. Listed 
below are the four common elements in these programs:

Management Support
Purchasing Agents
Environmental Staff
Training of End Users

We call this the “Sandwich Approach” to environmen-
tal purchasing. All elements must be in place or the 
“sandwich” will fall apart.

Obtain Management Support
Support from decision-level management is important if 
the program is to be successful. For small pilot projects, 
support from the facility manager of a single building 
may be adequate. For larger programs support from city 
administrators or elected offi cials may be required. Sup-
port at this level is imperative if busy managers and staff 
are to give suffi cient time to implement the change.

Train End Users
No matter how well worded the policy or how effec-
tive the product, if the people implementing the change 
do not believe in the program, all efforts are doomed 
to fail. Attitudes like “if it doesn’t smell like bleach it 
won’t clean” or “if its got Environmental on the label 
it must be weak, and will result in more effort on my 
part to get the job done” must be addressed head on. 
These attitudes can also result in overuse of product, a 
practice which is potentially harmful to
the user and is not good for the environment.

End users must be trained by a credible source, not 
by the environmental staff at their agency, who prob-
ably have never cleaned a public restroom. In addition, 
including these end-users early on in product selection 
and testing will turn skeptics into stake-holders. End 
users often become the best trainers, and should be used 

as models of success when approaching new departments.

Involve Purchasing Agents
In all large institutions, purchasing is done according 
to a complex and detailed set of regulations and poli-
cies. Bid processes are accountable to public scrutiny, 
and budgets are carefully guarded by elected offi cials 
and civil servants. Purchasing agents are skilled in 
locating almost any commodity, and are well trained in 
the evaluation of lowest cost bids.

Purchasing agents are usually not trained to develop 
environmental criteria or to read a material safety data 
sheet to evaluate the human health impacts of various 
product ingredients. However, these agents are critical 
to the success of any institutional purchasing program. 
They assure that the bid process goes smoothly, and 
can help with the enforcement of EP purchasing poli-
cies by rejecting requests for products that do not have 
the required approval of an environmental offi ce.

Involve Environmental Staff
One of the most challenging and time-consuming 
aspects of EP Purchasing is defi ning what is meant 
by Environmentally Preferable. Unfortunately no uni-
versal defi nition exists for any product category, and 
each locality may fi nd it has a unique set of priorities 
regarding human health and environmental protection. 
The environmental staff must provide the technical
expertise and work with end users to determine prod-
uct specifi cations. Purchasing agents and end-users do 
not have the time to develop technical specifi cations, 
and such details are rarely spelled out in the policy 
issued by top management. The environmental staff 
must become the accountable member of the team 
whose job it is to facilitate all elements of the “sand-
wich”.

Set Up The Purchasing System
Once the “sandwich” is set in place, the purchasing 
process is ready to begin. There are fi vekey steps in 
this process of procuring EP products and services:

Step 1: Establish Desired Goals
Step 2: Design an Effective Bid Process
Step 3: Review and Score Vendor Responses
Step 4: Test Product Effectiveness
Step 5: Award Purchase Order(s)

Adopted from a forthcoming article in Pollution Preven-
tion Review by Thomas Barron, Debbie Raphael, and 
Lara Sutherland.

Buying Environmentally Preferable Janitorial Products
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Most carpet care products are relatively safe to use, 
and have only a small impact on the environment. 
However, some of these products do contain toxic 
chemicals that are harmful both to the janitor who uses 
them and to people who occupy the building. It is best 
to select the mildest products you can fi nd that work 
effectively. 

Also, carpets that are cleaned less often require 
more and stronger chemicals that do carpets that are 
regularly maintained. It is a good strategy to set up a 
maintenance program that takes care of carpet needs 
throughout their useful life. 

Using the wrong products or excess amounts of chemi-
cals can easily damage carpets. Therefore, a successful 
maintenance program will feature the products suited 
to the work, and 
will thoroughly 
train janitors in 
proper cleaning 
methods. 

A successful carpet 
care program 
begins before 
installation, and 
then continues with 
routine vacuuming, 
maintenance clean-
ing, and periodic 
restoration efforts.

Carpet Design & Installation 
Carpets are both functional and visually appealing. 
However, the wrong kind of carpet, or one that is 
poorly installed will require extra maintenance. 

Generally you should match the carpet type, texture, 
and underlayment to its working environment. It is 
also important to keep carpets away from situations 
where water, chemicals, or other hard-to-clean materi-
als are used. For example, locker rooms, kitchens, and 
copy centers are not good places to install carpet.  

In addition, it’s essential to consider how nearby, non-
carpeted fl oors or walls will be cleaned. Chemicals 
used for that kind of maintenance can easily spill over 
and damage carpets. 

Dust Prevention 
Preventing soil from entering a building in the fi rst 
place means carpet cleaning can be less frequent, 

thereby reducing the amounts of chemicals used. 
Large, frequently cleaned walk-on mats should be 
placed at each high-traffi c building entrance. These 
mats should be large enough to capture several foot-
steps. Experiment with different sizes and textures to 
see what works best at each doorway. Every few days 
these mats will become “full” of soil. Therefore, it’s 
important to vacuum all doorway mats frequently so 
that they will continue to capture soil before it is car-
ried into the building. Some modern buildings are 
totally enclosed. If possible, the heating, ventilating, 
and air conditioning system in such a building should 
be operated so that the air pressure just inside each 
doorway is higher than that of the natural air outdoors. 
Doing so will push airborne dust back outside. 

Vacuuming 
Daily vacuuming with strong suction, tight fi lter, rotat-
ing brush machines removes up to half or more of the 
soil that falls onto carpets. How much effort does it 
take to attain this level of cleaning? Routine vacuum-
ing, with up to four back and forth strokes of the wand 
across the carpet, is suffi cient for low traffi c areas. Up 
to ten wand strokes may be needed at outside door-
ways and other high traffi c areas. Supplemental vacu-
uming will be needed along walls and carpet edges 
where soil tends to accumulate. 

Other Prevention Techniques 
Some building managers prohibit colored soft drinks, 
coffee, and other items that will easily stain carpets. 
Such a tight policy makeS building occupants unhappy 
at best. A compromise is to either to have hard fl oors 
instead of carpets in food service rooms, or to place 
sacrifi cial carpet mats in those areas. It helps to think 
of carpets as large, fl at air fi lters. Most light particles 
and airborne soil will eventually end up attaching to 
carpets. Unless something is done, signifi cant amounts 
of carpet soil will come from kitchen fumes and other 
forms of building use. Properly maintained vents that 
exhaust outdoors can capture most materials that will 
otherwise fall out onto the carpets.

Carpet Spotters 
Another form of prevention comes from reacting 
immediately to spills and spots before they have time 
to become semi-permanent stains. However, thorough 
training in spill clean-up is very important because 
using the wrong techniques or chemicals can smear 
the spilled substance or set the spot permanently. It is 
usually best to start with clear, cold water and blotting 
cloths, and then move on to try stronger chemicals 

Safe & Effective Carpet Cleaning

Use mild products for regular 
daily cleaning. 

Use stronger products only 
for weekly deep cleaning.

Avoid ingredients that are 
poisonous or that harm the 
environment.

Wear protective gloves and 
goggles when mising or using 
any cleaning products.  
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only if needed. A special word of caution - carpet spot 
removal products contain some of the most dangerous 
chemicals found in carpet care products. Use these 
products sparingly, and only when wearing gloves and 
goggles. Provide extra ventilation, and if possible do 
the work when building occupants are elsewhere. In 
any case, avoid products that have highly dangerous 
ingredients such as hydrofl uoric acid (rust remover), or 
tetrachloroethylenetetrachloroethylene (Type 4 spot remover). 

Maintenance Cleaners 
Rotary bonnet cleaners and carpet shampoos usu-
ally are fairly mild products. However, it’s easy to 
misuse or over-apply these maintenance cleaners. Such 
improper use may make it necessary to do hot water 
extraction more often or more extensively. Either way, 
the use of excess chemicals or the wrong ones leads 
to more effort and expense. The toxic ingredients that 
are in maintenance cleaners pose their greatest risks 
through inhalation (e.g., isopropanol) or skin contact 
(e.g., butoxyethanolbutoxyethanol or ethanolamine). Therefore, pro-
viding good ventilation and wearing gloves are very 
important to protect the janitor doing the work. It is 
also important to keep building occupants away from 
wet, freshly cleaned carpets so as to reduce their expo-
sure to these chemicals. 

Extractants 
With some exceptions, presprays used with hot water 
extraction systems are also fairly mild products. Care-
ful application, thorough agitation, suffi cient contact 
time, and extraction before drying help these products 
do their job, and reduce the amounts of chemicals 
that would otherwise have to be used in reworking the 
carpet. Training and experience are needed to prepare 
the janitor for using these products effectively. Hazard-
ous ingredients used in hot water extraction products 
include acid rinses (e.g., hydroxyacetic acid) and 
solvents (e.g., butoxyethanolbutoxyethanol). The best strategy is to 
choose products without these problem ingredients. If 
that is not possible, than it is essential that the janitor 
wear gloves and goggles, and that building occupants 
are kept away from the area until the work is complete. 

Mildewcides & Disinfectants 
A few restoration products contain tributyl tin, form-
aldehyde, and other ingredients that are meant to kill 
microorganisms, but at the same time are highly toxic 
to humans. Some of these ingredients, such as tributyl 
tin, are banned from use in the San Francisco Bay Area 
because of their potential to cause harm in the environ-
ment. 

Important Safety Tips 
Use stronger chemicals sparingly and carefully to 
avoid harming the user or building occupants. Be sure 
that each janitor is well trained, and if possible, have 
your people work in buddy teams when using stronger 
chemicals.  

•   Corrosive chemicals (acids or caustics) can blind 
you in seconds.
Always wear goggles to protect your eyes.    

•   Corrosives can also damage your skin and leave 
scars.
Wear gloves to protect your hands.    

•   Some poisonous chemicals absorb through your 
skin.
Always wear gloves when using products containing 
glycol ethers or ethanolamines.   

•    Some poisonous chemicals are easily inhaled.
Be sure that your work area has enough ventilation.    

•   Mixing different products together can create poi-
sonous chemicals.
Avoid mixing products, and be sure to rinse out 
work buckets after each use.      

Carpet Cleaning Ingredients 
Manufacturers make several products for carpet clean-
ing. These products range from mild to strong, and 
have many different ingredients. Some of these clean-
ing products have acids and other chemicals that can 
harm you. The following table lists chemical ingredi-
ents commonly found in strong carpet cleaners. Some 
are relatively safe if you wear gloves and goggles, 
while others are so risky that you should not use them. 
In addition, there are some chemicals that may be rela-
tively safe to a janitor wearing gloves and goggles, but 
that can harm the environment.  

Do Not Use - Severe Health Risk 
• Hydrofl uoric Acid
• Nitrilotriacetate / Nitrilotriacetic acid
• Perchloroethylene / Tetrachloroethylene
• Tributyl Tin 

Use Extreme Care or Avoid - 
Health Risk To Janitor 
• Butane, Isobutane, or Propane (aerosol propellants)
• Ethanolamines
• Glycol Ethers (such as butoxyethanol)
• Quaternary Ammonium Chloride
• Sodium Bisulfate

Safe & Effective Carpet Cleaning
continued from previous page
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• Sodium Carbonate
• Sodium Hydroxide 

Avoid if Possible - Will Harm The Environment 
• Dibutyl Phthalate
• CFC-22 (Now illegal for janitorial use)
• HCFC-141 (Now illegal for janitorial use)
• Nonyl Phenol Ethoxylate
• Octyl Phenol Ethoxylate  

Sewer districts prohibit discharges of some of these 
chemicals, such as phenol, tetrachloroethylene, and 
tributyl tin, as well as acids or bases that are corrosive 
(having a pH less than 4-5 or greater than 11-12). 
Avoid products that make your sewer discharge illegal. 
In the San Francisco Bay Area it is illegal to discharge 
any cleaning materials or wastewaters onto the ground 
or street. 

Where to get more information 
Here are four ideas for obtaining more information 
about the health and safety risks of the cleaning prod-
ucts that you use: 
1. Read the product label and carefully follow the 
directions it gives for safe use.  
2. Get a material safety data sheet for each product you 
use. Look for a phone number on the container label 
and contact customer service at the manufacturer. Or 
ask the store where you got the product. Read each 
material safety data sheet when you get it - don’t wait 
for an accident. Focus on the risks the product presents 
to the user. Look for the personal protective gear that 
the supplier recommends. 
3. Contact either your county health department or 
local sewer agency. Staff of these organizations can 
answer health, safety, and environmental questions that 
you have. 
4. Search the Internet. You can fi nd general infor-
mation about chemicals and janitorial products 
on the Internet. One web site to visit is http:http:
//www.chemfi nders.com/ Another is //www.chemfi nders.com/ Another is //www.chemfi nders.com/ http://http://
www.cleanlink.com/ Many chemical companies also www.cleanlink.com/ Many chemical companies also www.cleanlink.com/
have web sites at which they provide product safety 
information. 

This fact sheet was prepared for the Janitorial Products 
Pollution Prevention Project. Call (408) 441-1195 or 
(925) 283-8121 if you have any questions or com-
ments. Acknowledgment is given to Jeff Bishop of 
Clean Care Seminars for carpet care ideas provided by 
his many articles and books.  

Janitorial Products Pollution Prevention Project - Sponsored 
by US EPA, State of California, Santa Clara County, the City of 

Richmond, and the Local Government Commission. Written by 
Thomas Barron, Carol Berg, and Linda Bookman. 6/99.
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According to the Federal Center for Disease Control, 
a thorough cleaning of sinks, toilets, doorknobs, and 
other hard surfaces that people frequently touch is the 
fi rst and most important step in preventing the spread 
of disease.  

Even though a 
good cleaning 
removes many of 
the germs living 
on these surfaces, 
the ones left 
behind soon begin 
to grow and reac-
cumulate. There-
fore, to be safe 
most janitors also 
use a disinfectant 
product to kill 
the bacteria and 
viruses that are 
present. It usually 
isn’t possible to 
kill everything, 
including spores. 
Doing so would 
require the use of a sterilizer (such as hospitals use for 
medical equipment). 

Disinfectant products work by oxidizing the germs, 
breaking down their cell walls, or otherwise deactivat-
ing them. Different ingredients or combinations of 
ingredients kill different germs. Therefore you either 
need to select a disinfectant that works on the specifi c 
germs you are trying to get rid of, or select a broad-
spectrum product that works on all of the germs that 
you might encounter. 

How can you tell what germs a disinfectant product 
will kill? Check the container label or product fact 
sheets for an EPA Number. All commercially available 
disinfectants register their effectiveness claims with 
the EPA. 

In order to kill germs your disinfectant must stay wet 
on the surface for about 10 minutes. Because this time 
is longer than what most janitorial situations allow, a 
thorough pre-cleaning of the surface is very important. 

Safe & Effective Disinfecting

Disinfectants can harm you - 
always protect yourself by 
wearing gloves and goggles.

Use a disinfectant that kills the 
specifi c germs in your building.

Follow product mixing instruc-
tions, and make up only as much 
as you need.

Leave the disinfectant in place 
long enough for it to do its 
job - up to 10 minutes or so 
for best results.

Use an ultraviolet light to see 
how well you are disinfecting.

Regular Disinfection 
So what should you do? Clean thoroughly. Use a mild 
but effective disinfectant product, and use as little of it 
as possible. Always wear gloves and goggles to protect 
yourself. 

It is usually enough to use an institutional grade dis-
infectant product for daily hard surface maintenance. 
In addition, milder sanitization grade products may be 
used on carpets or in toilet tanks where the goal is to 
reduce germs to a safe level (typically 0.1%), rather 
than completely eliminate them.  

Deep Disinfection
In some cases you may need to deeply disinfect a 
part of your building (for example, to clean up where 
someone has been injured). In that situation, or if you 
are working in a health care setting, it is important to 
use a hospital grade disinfectant product. Such prod-
ucts accomplish a more thorough job and kill a broader 
range of pathogens; however, they are generally more 
hazardous than institutional grade disinfectants. 

Combined Cleaning & Disinfection
Some products, primarily those containing quaternary 
ammonium chlorides, may be used for both clean-
ing and disinfecting. These products work best upon 
surfaces that are already fairly clean, or when they are 
used twice in a row - once to clean, then to disinfect. 

Pollution Prevention Ideas
Because of the potential health risks and impacts 
on the environment it makes sense to minimize the 
amount of disinfectant that you use. There are four 
ways to accomplish this goal: 

1. Select the right product. It is best to use a product 
that contains the specifi c EPA-registered ingredients 
needed to kill the germs found in your building. 
Using the wrong disinfectant wastes your time and 
money, and doesn’t remove the germs. 

2. Plan how often to disinfect. Evaluate the amount of 
traffi c your building gets and identify the surfaces 
that people touch most often. Use an ultraviolet 
light to reveal how soon germs reappear after clean-
ing, and then schedule your disinfection work 
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Safe & Effective Disinfecting
continued from previous page
    accordingly. Also check disinfection guidelines pub-

lished for your situation by EPA, Center for Disease 
Control, and other agencies. 

3. Control product mixing. Using full strength disinfec-
tants may be reassuring, but this practice is seldom 
warranted so it just wastes chemicals. In addition, 
using the full strength product is more dangerous 
to the user. Therefore, make sure that your janitors 
dilute their disinfectants according to the manu-
facturer’s directions. Typical dilutions are 1 part 
concentrated product to something in the range of 
125 to 500 parts water. 

4. Use correct methods. Disinfectants need to be in 
contact with the germs they are intended to kill. 
That means the surface must fi rst be cleaned to the 

Sources: H. Temkin, Disinfectant Overkill Tempts Disinfectant Overkill Tempts 
ManagersManagers and Chem Finder  Chem Finder  Chem Finder

                                                                                                                                                                                             Potential Impacts of Each Ingredient 

Ingredient                                                          UserUserUser                                                 SurfacesSurfacesSurfacesSurfaces                         OccupantsOccupantsOccupants            EnvironmentEnvironmentEnvironment
Quaternary                                              Eye &                               Stains fl oor tile   Usually none                              Medium
Ammonium                                       skin burns
Chlorides                                                                                                                                                                                                                                                                                                                                                                         

Phenols                                                                  Eye &                                              Corrodes       Usually none                                       High
                                                                                                   skin burns                         plastic surfaces

Sodium                                                              Eye &                                              Corrodes       Affects indoor                 Medium
Hypochlorite                                 skin burns                          metal surfaces                air quality                                        to High
(Bleach)                                           Vapors harmful 

Hydrogen                                                             Eye                                                       Corrodes       Affects indoor         Medium
Peroxide                                              & skin burns;                metal surfaces                air quality                                                       
                                                                                    Vapors harmful 

Alcohols                       Absorb thru skin;         Usually none    Affects indoor          Low to   
                                                                                    Vapors harmful                                                                                                    air quality                                     Medium 

Iodine                                      Eye & skin burns         Stains many    Usually none                                     High
                                                                                                                                                                                                                                                                                                                            surfaces  
                                                                       

point where it is free of dirt, grease, and oil. Then 
the disinfectant must be thoroughly applied, and 
left in place for 10 minutes. It may be necessary to 
do the work in a new sequence so as to allow this 
longer contact time. For example, consider doing a 
pre-cleaning the surfaces and applying the disinfec-
tant throughout a restroom, and then go on to empty 
the trash and refi ll paper dispensers. 

Chemical of Concern
Six ingredients are commonly used as disinfectants in 
today’s janitorial products, with the choice depending 
upon both the type of building being maintained and 
the specifi c pathogens present.  Each of these ingre-
dients can impact the janitorial user, building occu-
pant, and the environment in general. Careful storage, 
mixing, and use of disinfectant products can reduce 
these impacts.

trade magazines that contain general information about 
disinfectant products and their ingredients. Some of 
these publications also list their articles on the internet. 
For example, refer to http://www.cmmonline.com/ You 
should also consider contacting your health depart-
ment, county hospital, or local sewer agency. If you 
do a lot of disinfection work it might also make sense 
to retain the services of an industrial hygiene profes-
sional.  

Janitorial Products Pollution Prevention Project - Sponsored 
by US EPA, State of California, Santa Clara County, the City 
of Richmond, and the Local Government Commission. Written 
by Thomas Barron, Carol Berg, and Linda Bookman. 6/99.

Take care to review 
each product’s mate-
rial safety data sheet for 
other ingredients that 
may harm the user. For 
example, be wary of 
combined cleaner-dis-
infectants that contain 
butoxyethanolbutoxyethanol or etha-
nolamine.

Where To Get More 
Information 
For information on a 
specifi c product, refer 
to supplier instructions 
and material safety data 
sheets.  In addition, read 
“Cleaning & Mainte-
nance Management” , 
“Services”, and other 
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Hard fl oor care 
involves one of the 
most dangerous 
chemical products 
that janitors use - 
fl oor fi nish stripper. 

Stripper usually comes in two forms: a liquid concen-
trate for stripping large fl oor areas, and a ready-to-use 
aerosol for taking fl oor fi nish off of baseboards. Both 
of these strippers contain chemicals that can seriously 
harm the user, and may also affect building occupants 
and the environment.  

Floor Stripper Ingredients  
Table below lists chemicals that are found in most 
fl oor stripper products.
  
Because of these risks it makes sense to limit the 
amount of stripper that you use, and to do everything 
possible to reduce the exposure of your workers to 
these harmful ingredients. How can that be done? 

Reduce The Amount Of Floor Stripper You Use 
Reducing stripper use is a good idea for safety reasons 
and for saving money. Floor stripping takes lots of 
time and so it is expensive. Stripping should be done 
only when needed, and then done right so that no time 
or chemicals are wasted.  

Safe & Effective Use of Floor Finish Strippers 
This fact sheet gives fl oor 
stripper safety tips and ideas 
on how to reduce the amount 
of stripper you use.

FLOOR STRIPPER INGREDIENTS AND RISKS   
                                                                                                                                                                                                                                                         To The 
                                                                                                                                       To The UserTo The UserTo The User                                                                                                             To Building  Occupants To Building  Occupants To Building  Occupants                                                                         Environment Environment Environment 

Butoxyethanol Butoxyethanol                                                 Absorbs through skin;                                              Usually no contact, so                                                                     Usually
                                                                                                                           damages blood, liver,                                                   fairly low risk. However,                                                    none unless 
                                                                                                                           kidneys, & developing                                             so some people are                                                                                  disposed of
                                                                                                                            baby.                                                                                                                         sensitive to its vapors                                                                         outdoors
                                                                                                                                                                                                                                                                                       or residues.                                                                                                                      (which is illegal)
Monoethanolamine Monoethanolamine                         Can damage eyes and                                                 Usually no contact, so                                                                     Usually none
                                                                                                                           skin.                                                                                                                             fairly low risk. However,                                                    unless disposed
                                                                                                                           Absorbs through skin;                                              some people are                                                                                                 of outdoors 
                                                                                                                           damages blood, liver,                                                   sensitive to its vapors or                                                          (which is illegal).
                                                                                                                           kidneys, & developing                                             residues 
                                                                                                                           baby. 
Sodium HydroxideSodium Hydroxide                               Can cause blindness                                                       Usually no contact, so                                                                     High amounts 
or Sodium Metasilicate or Sodium Metasilicate     and severely damage skin.                           so fairly low risk. However,                                           usually prohibited
                                                                                                                                                                                                                                                                                       some people are sensitive                                                    by sewer agency 
                                                                                                                                                                                                                                                                                       to its vapors or residues.                                                       (pH too high). 
Zinc (from the fl oorZinc (from the fl oor                           None                                                                                                                               None                                                                                                                                                      High amounts
                                                                                                                                                                                                                                                                                                                                                                                                                                                                        usually prohibited
                                                                                                                                                        by sewer agency.

Prevention: 
You can cut back on the stripping that you have to do 
by keeping abrasive dirt particles from reaching the 
fl oor in the fi rst place.  
•   Keep dirt outdoors. Use walk-in mats at each 

entrance to the building. Clean these mats fre-
quently.  

•   Use dust mops and vacuums to sweep up dirt fre-
quently.  

•   Wet mop the fl oor with a liquid cleaner or surface 
buffi ng product.  

Monitoring: 
The next step for reducing stripper use is to carefully 
monitor the fl oor refi nishing work that you do.  
•   Strip fl oor fi nish only when needed. Keep track of  

your fl oors - check them out monthly, or more often 
if they get a lot of traffi c. Refi nish only those areas 
where the surface is wearing out. 

•   With good records, you will easily spot patterns 
in the way that fl oors are wearing. Draw a sketch 
map of each building you maintain, and record 
your inspections of the hard fl oor areas. If you use 
a computer, make these sketches with your spread-
sheet program and record your results each time you 
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do an inspection.  

•   Keep track of the amounts of fl oor stripper that each 
crew uses. Your people will respond to what you 
measure, and so will use less fl oor stripper when 
they know that you will be checking. 

Training: 
Additional reduction in 
fl oor stripper use comes 
from training your staff on 
how to refi nish fl oors cor-
rectly.  
•   Train your people to mix 

the stripper with as much 
water as they can while 
still getting the job done. 
Most stripper products 
are meant to be mixed 
with something like 10 
or 20 parts of water to 
one part of concentrate.  

    Try working at the high 
end of the dilution range 
suggested by the sup-
plier. If that works, then 
try adding a bit more 
water - but not too much. 
If you add too much 
water the stripper will 
work too slowly, and 
extra time will be needed 
to get the job done. 

•   Help your employees to minimize mistakes, spills, 
and waste. For example, mistakenly using the same 
mop to apply stripper and fl oor fi nish can cause 
problems. One good idea is to use different colored 
buckets or colored heavy-duty trash can liners in the 
stripper, rinse water, and fl oor fi nish buckets. Buy 
mop heads or handles that are the same three colors 
as the buckets or liners.  

•   Also train your people on how to apply stripper to 
the fl oor and then rinse it off. Be sure that a machine 
or hand scrubber is used to help lift the fl oor fi nish 
- simple agitation makes the stripper work more 
quickly and more uniformly.  

    Follow set procedures to assure that the stripper will 
work properly, and thereby reduce the amount of 
rework that your people have to do. 

One fi nal thing to consider is product mixing stations. 
Automatic dispensers might make sense if you use lots 
of chemicals, and are working in a building with cus-

todial closets. A well-designed dispensing system can 
save you money, and also can make chemical mixing 
safer for your employees. However, mixing units can 
have problems, particularly when fi lled with seldom 
used chemicals, so it is important evaluate your needs 
carefully before selecting a dispenser.   

Reduce Worker Exposure To 
Harmful Ingredients 
Floor strippers are most dangerous to eyes and skin. 
These risks are greatest when a worker is handling 
the concentrate, but the diluted product is still strong 
enough to cause harm.  
•   Train your employees in safe work procedures.  

•   Insist that protective gloves and goggles are worn, 
particularly when your employee is handling con-
centrated stripper products.  

•   Be aware of Cal/OSHA regulations that require a 
15-minute full-fl ow eye wash station be provided 
in any area where workers are exposed to corrosive 
chemicals.  

•   Many accidents occur when a worker lifts a full 
mop bucket to pour its contents into a janitorial 
sink. Teach your employees safe lifting methods.   

Reduce Impact On The Environment 
Some fl oor stripping products affect indoor air quality. 
However, strippers usually have their biggest potential 
impact if they are improperly disposed of outdoors.  
•   Use Ventilation: Some building occupants may be 

sensitive to the vapors or residues from fl oor strip-
ping products. If that is the case, do your stripping 
work at night, on weekends, or during holidays. 
Also, open windows if possible and use fans to 
increase the amount of outside air fl owing into the 
area where you are working. Take care that these 
fans don’t make the new fl oor fi nish dry unevenly.  

•   Avoid Outdoor Disposal: Floor stripper products 
should never be disposed of outdoors. It is illegal to 
pour strippers or any other chemicals on the ground, 
in a parking lot, or any other outdoor area.  

•   Control Outdoor Use: If the fl oor you are refi nish-
ing is outdoors, be sure to keep the stripper and 
rinse water in the work area. Put up absorbent pads 
or other barriers. Have your janitors use a shop 
vacuum and wet mops to pick up all excess stripper. 
Also, have them wash their equipment and dispose 

Safe & Effective Use of Floor Finish 
Strippers — 
Safe & Effective Use of Floor Finish 
Strippers — 
Safe & Effective Use of Floor Finish 

continued from previous page

Stripping fl oors on a 
fi xed time schedule 
can waste money.

If done too soon you’ll 
refi nish the fl oor 
before it’s needed, 
and that will waste 
labor and chemicals.

If you wait too long, 
traffi c will wear 
through the fi nish and 
damage the underlay-
ing fl oor material. 
When this foundation 
becomes worn, you’ll 
either have to replace 
fl oor tiles or spend 
lots of extra time 
trying to get a satis-
factory new fi nish.    

continued on next page…
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  of any left over product or rinse water at an indoor 
sink.  

·   Be Aware of Zinc Problems: Most modern fl oor 
fi nishes have zinc in them. Zinc is only about 1% 
of the total product, but it is an important ingredi-
ent that makes the fl oor fi nish harder. When your 
janitors strip the fl oor, this zinc is picked up by the 

stripper and rinse 
water.  

Some local sewer 
agencies have strict 
limits on the amounts 
of metals like zinc 
that you can put into 
the sewer. Why? 
Because their treat-
ment plant cannot 
take these metals out 
of the sewage very 
well. Enough zinc 
gets through the treat-
ment plant to harm 
shellfi sh and other 
animals living in the 
river or bay where the 
treated sewage is dis-
charged. Check with 
your sewer agency to 
see what level of zinc 
they allow, and have 
some samples tested 

to see how much zinc is in your stripper and rinse 
water. You have three choices if your zinc levels are 
too high:  
1. Change to a fl oor fi nish that does not have any zinc. 

Although less durable, non-zinc fi nishes work well 
for low traffi c fl oor areas.  

2. Dilute your fl oor stripper as much as possible when 
you mix it. Doing so will reduce the amount of 
fi nish that you pick up each time, and at therefore 
will reduce the amount of zinc that you put into the 
sewer.  

3. If using a dilute stripper doesn’t get you beneath the 
limit that the sewer agency requires, then you will 
have to dispose of used stripper and rinse water as 
a hazardous waste rather than putting them into the 
sewer.  

Where To Get More Information 

Permanent vision loss 
starts within 10 seconds 
after a worker splashes 
stripper concentrate into 
his eyes.

Immediately fl ushing the 
eyes with water is essen-
tial to stop the damage 
from getting worse.

Skin burns start to 
develop in seconds as 
well. Quickly washing the 
burned area with water 
usually avoids permanent 
damage.

Harmful chemicals 
in strippers can be 
absorbed through skin to 
poison the user. 

There are a number of places you can go to fi nd out 
more about the chemicals you are using in your work:  
·   You can learn about fl oor fi nish products and how to 

use them safely from your vendor. Ask for material 
safety data sheets, user instructions, training videos, 
and any other available information on these prod-
ucts.  

·   Read trade magazines and visit the internet sites 
that they operate. One such site is located at http://http://
www.cmmonline.com/. You can fi nd others by using 
an internet search engine.  

·   Contact your local health department or the Califor-
nia Department of Health Services if you want help 
understanding a material safety data sheet or have 
questions about the health impacts of chemicals you 
use.  

·   Contact your local sewer agency if you have ques-
tions about what chemicals may be disposed of in 
their sewer system.  

Janitorial Products Pollution Prevention Project - Sponsored 
by US EPA, State of California, Santa Clara County, the City 
of Richmond, and the Local Government Commission. Written 
by Thomas Barron, Carol Berg, and Linda Bookman. 6/99.
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Most window and mirror 
cleaners are relatively 
safe to use, and have 
only a small impact on 
the environment. How-
ever, some cleaners 
contain glycol ethers and 
other chemicals that are 
harmful. Use the mild-
est product you can fi nd, 
and always wear gloves 
and goggles to protect 
yourself. 

Regular Glass 
Cleaning
Use a mild alcohol or 
ammonia cleaning prod-
uct for daily glass main-
tenance. 

Disinfection
If you need to disinfect the surface, use a product that 
contains Alkyl Ammonium Chloride to kill germs. 

Grease Removal 
Sometimes grease, fi ngerprints, or other oily deposits 
are found on the glass you are cleaning. Your regular 
daily cleaner might not remove these. 

In that case, use a stronger degreasing cleaner with 
butoxyethanol. Apply this cleaner with a scrub pad if 
a rag or squeegee doesn’t work. Afterwards, you may 
need to fi nish the job by using your regular cleaner to 
remove streaks left by the degreaser.  

Degreasers with butoxyethanol and other strong ingre-
dients can harm you, so always protect yourself with 
gloves and goggles.  

Spray the degreaser onto your rag or brush, and then 
wipe the glass surface. If that doesn’t work, then care-
fully spray the degreaser directly onto the glass. 

Safe & Effective Glass Cleaning

Use a mild cleaner with 
alcohol or ammonia for 
daily glass maintenance. 

Avoid glass cleaning 
products that are fl am-
mable.

Use products that are 
packaged in a trigger 
bottle rather than an 
aerosol can.

Some degreasers con-
tain butoxyethanol or 
similar toxic ingredients 
- always protect yourself 
by wearing gloves and 
goggles. 

Hold your rag nearby to prevent overspray. 

Do not use any degreasers made for auto repair work. 
These often contain fl ammable ingredients such as 
naphtha or hexane, or a dangerous cancer-causing 
chemical called tetrachloroethylene.   

Janitorial Products Pollution Prevention Project - Sponsored 
by US EPA, State of California, Santa Clara County, the City of 
Richmond, and the Local Government Commission. Written by 
Thomas Barron, Carol Berg, and Linda Bookman. 6/99.
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Most metal cleaners are relatively safe to use, and have 
only a small impact on the environment. However, 
some cleaners contain chemicals that are harmful. Use 
the mildest product you can fi nd, and always wear 
gloves and goggles to protect yourself. 

Regular Metal Cleaning
Use a mild cleaning product for daily maintenance. 

Disinfection
If you need to disinfect the surface, use a product that 
contains Alkyl Ammonium Chloride to kill germs. 

Grease Removal 
Sometimes grease, fi ngerprints, or other oily deposits 
are found on the metal you are cleaning. Your regular 
daily cleaner might not remove these. 

In that case, use a stronger degreasing cleaner with 
butoxyethanol or a similar ingredient. Spray this 
degreaser onto your rag or brush, and then wipe the 
metal surface. If that doesn’t work, then carefully 
spray the degreaser directly onto the metal, while 
holding your rag nearby to prevent overspray. Let the 
degreaser sit on the metal briefl y, and then wipe it up. 
Afterwards, you may need to fi nish the job by using 
your regular cleaner to remove streaks left by the 
degreaser.  

Degreasers with butoxyethanol and other toxic ingre-
dients can harm you, so always protect yourself with 
gloves and goggles. In addition, take care to keep 
metal degreaser liquids out of the sewer system (for 
example, when cleaning sinks or drinking fountains.     

Janitorial Products Pollution Prevention Project - Sponsored 
by US EPA, State of California, Santa Clara County, the City 
of Richmond, and the Local Government Commission. Written 
by Thomas Barron, Carol Berg, and Linda Bookman. 6/99.

Safe & Effective Metal Cleaning

Do not use degreasers 
that contain fl amma-
ble ingredients such as 
naphtha or hexane, or 
cancer-causing chemi-
cals such as tetrachlo-
roethylene.  

Use a mild cleaner for 
daily metal polishing.

Avoid metal clean-
ing products that are 
fl ammable.

Use products that are 
packaged in a trigger 
bottle rather than an 
aerosol can.

Some degreasing 
cleaners contain toxic 
ingredients - always 
protect yourself by 
wearing gloves and 
goggles.
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 Clean restrooms refl ect positively on your employees, 
customers, and visitors. To reach this goal you need 
to use the right chemicals in the right way. Look for 
restroom cleaning products that: 
· Easily remove soil from counters, fl oors, walls, and 

fi xtures.  

· Eliminate bacteria, germs, and viruses.  

· Make the restroom appear and smell clean.  

· Are safe to both the user and building occupants.  

· Have minimal environmental impact.  

You can maintain clean and sanitary restrooms by fol-
lowing a two-level cleaning schedule - a combination 
of regular daily cleaning and weekly deep cleaning. 

Regular Daily Cleaning
Trash removal, surface clean-
ing, disinfection, and restock-
ing supplies needs to be done 
daily for most commercial or 
offi ce restrooms. Facilities in 
airports, restaurants, and other 
high traffi c sites may need 
more frequent touch-up clean-
ing and restocking of soap 
and paper supplies.  
Routine cleaning involves the 
following tasks:  
·   Removing trash & replac-

ing can liners;  

·   Refi lling dispensers;  

·   Dusting high surfaces;  

·   Cleaning toilets & urinals 
with a non-acid bowl cleaner;  

·   Cleaning showers with a non-acid soap remover;  

·   Cleaning mirrors and other class surfaces;  

·   Cleaning walls, ceiling, partitions, doors, & light 
switches;  

·   Disinfecting all surfaces and fi xtures; and  

·   Vacuuming fl oor and wet mopping with a cleaner/
disinfectant.  

Some products combine cleaning and disinfecting 
ingredients into one container. These combined prod-
ucts work well only on surfaces that are already rela-
tively clean. For dirty surfaces it is important to clean 
fi rst, and then apply a separate disinfectant. To work 
well, this disinfectant must remain in place for at least 
10 minutes. 

Fairly mild products are available for daily restroom 
cleaning. Such products are reasonably safe to use, and 
have little environmental impact. Check the supplier’s 
directions, and mix the cleaning product with as much 
water as you can. A dilute product is usually safer to 
use than a concentrated one.

Deep Cleaning 
Deep restroom cleaning needs to be done weekly in 
most cases. However, a deep cleaning may also be 
required when you do a restroom for the fi rst time, or 
when you encounter particularly dirty situations. High 
traffi c restrooms may need a deep cleaning once a 
day, even if routine cleaning is done more frequently.  
Most deep cleaning can be done with your regular 
chemicals, perhaps mixed with less water so that they 
are stronger. In addition, it may be necessary to spend 
more time removing soils with brushes and scrub pads. 

However, some deep cleaning tasks require stronger 
chemical products to remove stubborn deposits or 
stains. Examples include: 
·   Removing graffi ti;  

·   Cleaning stained toilet bowls; or  

·   Removing shower tile deposits.       

Restroom Cleaning Ingredients 
Manufacturers make several products for restroom 
cleaning. These products range from mild to strong, 
and have many different ingredients. Some of these 
cleaning products have acids and other chemicals 
that can harm you. The following table lists chemical 
ingredients commonly found in strong restroom clean-
ers. Some are relatively safe if you wear gloves and 
goggles, while others you should not use. In addition, 
there are some chemicals that may be safe to a jani-
tor wearing gloves and goggles, but that can harm the 
environment. 

Safe & Effective Restroom Cleaning

Use mild products 
for regular daily 
cleaning. 

Use stronger prod-
ucts only for weekly 
deep cleaning.

Avoid ingredients 
that are poisonous 
or that harm the 
environment.

Wear protective 
gloves and goggles 
when mising or 
using any cleaning 
products. 

continued on next page…
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Safe & Effective Restroom Cleaning— 
continued from previous page
Use Extreme Care or Avoid - Health Risk To Janitor
 · Butane or Isobutane (aerosol propel-

lants) 

 · Diphosphonic Acid  

· Ethanolamines  

· Glycol Ethers (such as butoxyethanol)  

· Hydroxyacetic Acid  ·

Phosphoric Acid  

· Propane  

· Quaternary Ammonium Chloride  

· Sodium Bisulfate  

· Sodium Carbonate  

· Sodium Hydroxide  

Do Not Use - Severe Health Risk To 
Janitor & Building Occupants 

·   Bleach (Sodium Hypochlorite)  

·   Hydrochloric Acid  

·   Nitrilotriacetate  

·   Nitrilotriacetic Acid  

·   Paradichlorobenzene  

·   Perchloroethylene  

·   Phenol  

·   Tetrachloroethylene  

Avoid if Possible - Will Harm The 
Environmental  

·   DiButyl Phthalate  

·   Nonyl Phenyl Ethoxylate  

·   Octyl Phenyl Ethoxylate  

In addition, sewer districts prohibit dis-
charges of some of these chemicals, such 
as paradichlorobenzene, phenol, and tet-
rachloroethylene, as well as acids or bases 
that are corrosive (having a pH less than 4-5 or greater 
than 11-12). Avoid products that make your sewer dis-

charge illegal. 
Where to get more information 
Here are four ideas for obtaining more information 

about the health and safety risks of 
the cleaning products that you use: 
1. Read the product label and care-
fully follow the directions it gives for 
safe use.  

2. Get a material safety data sheet 
for each product you use. Look for a 
phone number on the container label 
and contact customer service at the 
manufacturer. Or ask the store where 
you got the product. 

Read each material safety data sheet 
when you get it - don’t wait for an 
accidient. Focus on the risks the 
product presents to the user. Look for 
the personal protective gear that the 
supplier recommends. 

3. Contact either your county health 
department or local sewer agency. 
Staff of these organizations can 
answer health, safety, and environ-
mental questions that you have.

4. Search the Internet. You can fi nd 
general information about chemi-
cals and janitorial products on the 
Internet. One web site to visit is http:
//www.chemfi nders.com/ Another 
is http://www.cleanlink.com/ Many 
chemical companies also have web 
sites at which they provide product 
safety information.

This fact sheet was prepared for the 
Janitorial Products Pollution Preven-
tion Project. Call (408) 441-1195 or 
(925) 283-8121 if you have any ques-
tions or comments. Acknowledgment 
is given to William R. Griffi n for 
ideas provided by his many articles 
and books.  

Janitorial Products Pollution Prevention 
Project - Sponsored by US EPA, State of 
California, Santa Clara County, the City of 

Richmond, and the Local Government Commission. Written by 
Thomas Barron, Carol Berg, and Linda Bookman. 6/99.

Important Safety Tips 
Use stronger chemicals 
sparingly and carefully to 
avoid harming the user 
or building occupants. Be 
sure that each janitor is 
well trained, and if pos-
sible, have your people 
work in buddy teams when 
using stronger chemicals.  

•   Corrosive chemicals 
(acids or caustics) can 
blind you in seconds. 
Always wear goggles to 
protect your eyes.    

•   Corrosives can also 
damage your skin and 
leave scars.

•   Wear gloves to protect 
your hands.    Some 
poisonous chemicals 
absorb through your 
skin.

•   Always wear gloves 
when using products 
containing glycol ethers 
or ethanolamines.    

•   Some poisonous chemi-
cals are easily inhaled. 
Be sure that your work 
area has enough ventila-
tion.    

•   Mixing different prod-
ucts together can create 
poisonous chemicals. 
Avoid mixing products, 
and be sure to rinse out 
work buckets after each 
use.
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 Many toilet bowl cleaners contain acids and other 
chemicals that are harmful. Use the mildest product 
you can fi nd, and always wear gloves and goggles to 
protect yourself. Most non-acid toilet cleaners are rela-
tively safe to use, and 
have only a small impact 
on the environment. Dis-
infectants require a bit 
more care, but are still 
fairly safe. Acid cleaners 
are the most dangerous 
of all.

Regular Toilet 
Cleaning 
Use a strong non-acid 
cleaning product for 
your daily toilet mainte-
nance. Also use a disin-
fectant product that con-
tains Alkyl Ammonium 
Chloride to kill germs. 
Some suppliers combine 
the cleaner and disin-
fectant into one product. 
You can use a combined cleaner-disinfectant only if 
the toilet fi xtures are not too dirty to start with. Other-
wise you should clean the 
toilets fi rst, and then use 
a separate disinfectant. 
Leave the disinfectant in 
place for 10 minutes to 
get good results. 

Stain Removal 
Sometimes lime stains, 
rust, or other stubborn 
dposits will form in the 
toilet bowl. Your regular 
daily cleaner might not remove these materials. 

You have two choices: use a powdered cleaner and 
scrub pad to scour the bowl, or use an acid cleaner.  

Acids can cause harm very quickly, so always protect 
yourself with gloves and goggles. Pour the acid cleaner 
from low down so it won’t splash. Use your scrub 
brush carefully to avoid splash as well. 

Flush the toilet twice to remove excess cleaner when 
you are done. 

Safe & Effective Toilet Cleaning

Use a mild cleaner for 
daily toilet polishing.

Unless the toilets are 
already in good shape, 
clean them fi rst and 
then use a separate 
disinfectant.

Use acid cleaners only 
when you have really 
stubborn stains to 
remove.

Acid cleaners are very 
dangerous - always 
protect yourself by 
wearing gloves and 
goggles.

Acids corrode metal. 
Use acid cleaners only 
on porcelain toilet 
bowls.

Don’t mix acids with 
bleach. This creates 
chlorine gas that can 
kill you.  

    
Janitorial Products Pollution Prevention Project - Sponsored 
by US EPA, State of California, Santa Clara County, the City 
of Richmond, and local government agencies. Written by 
Thomas Barron, Carol Berg, and Linda Bookman. 6/99. 
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What Are Your Highest Risk Products?
We have found that the highest risk janitorial products are 
generally ones that:
• are corrosive to the eyes and skin;
• are fl ammable;
• give off toxic fumes; or
• are poisonous.

Product                                                  Hazards Often Seen                                    Do You Use This Product?
                                                               In This Kind Of Product

Acid Toilet Bowl Cleaner                       Corrosive to eyes and skin;

With Hydrochloric Acid                                    Can cause blindness

Metal Cleaner                                         Poisonous, Causes Cancer, or

With Perchloroethylene                                     Flammable

Carpet Spotter                                        Poisonous, Causes Cancer, or

With PerchloroethyleneFlammable

General Purpose Cleaner                       Corrosive to eyes and skin,

With Butoxyethanol, Sodium                            Poisonous, or

Hydroxide, & Ethanolamine                             Flammable

Floor Finish Stripper                             Corrosive to eyes and skin

With Butoxyethanol, Sodium                            & Poisonous
Hydroxide, & Ethanolamine

Baseboard Stripper                                Corrosive to eyes and skin

With Butoxyethanol, Sodium                            & Poisonous
Hydroxide, & Ethanolamine

Graffi ti Remover                                     Poisonous, Causes Cancer,

With Methylene Chloride or                             or Flammable
Perchloroethylene

Glass Cleaner                                         Flammable, or Poisonous
With Butoxyethanol

Disinfectant                                            Disinfectant                                            Disinfectant Corrosive to eyes and skin

With Bleach, Phenol, Quats., or                        & Poisonous
Hydrogen Peroxide

In This Kind Of Product
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Introduction
In the United States, cleaning and maintaining offi ce, 
retail, commercial, industrial, educational, and health-
care facilities is a $49-billion industry that employs 
2.8 million people as maids, housekeepers, janitors, 
and cleaners (BSCA 1999; BLS 1999a). Cleaning is 
an essential part of maintaining a healthy, comfort-
able, and attractive indoor environment.  With U.S. 
sales of cleaning chemicals climbing to $6.14 billion 
in 1997 (ISSA and SM 1999), Green Seal believes that 
it is appropriate to establish an environmental label-
ing standard for industrial and institutional cleaning 
products.  The standard will help users and purchas-
ers of cleaning chemicals select products that clean 
effectively while minimizing negative health and envi-
ronmental effects.  Aberdeen Proving Ground is spon-
soring this work, and Green Seal expects to pilot the 
standard with Aberdeen Proving Ground.

The University of Tennessee Center for Clean Products 
and Clean Technologies worked together with Green 
Seal to evaluate three classes of industrial and institu-
tional cleaners:  general-purpose cleaners, bathroom 
cleaners, and glass cleaners.  Green Seal focused on 
these three cleaners because they are frequently used 
and, with annual sales of  $2.38 billion, they repre-
sent a large portion of the industrial and institutional 
cleaner market (ISSA and SM 1999).  In performing 
this evaluation, Green Seal collected information on 
the ingredients of over 120 products and qualitatively 
examined their life-cycle environmental impacts.  This 
evaluation is not a quantitative life-cycle assessment as 
defi ned by the Society of Environmental Toxicology 
and Chemistry and the United States Environmental 
Protection Agency (EPA).

Cleaning promotes a healthy environment.  It con-
trols harmful organisms including insects, rodents, 
and microorganisms that can carry or cause disease in 
humans. Because people spend the majority of their 
time indoors, a healthy indoor environment is critical 
to maintaining human health (Berry 1994).  Clean-
ing also helps maintain a comfortable and attractive 
environment by controlling odors, soil and dirt and by 
contributing to orderliness.  Finally, cleaning protects 
valuable materials by removing soils that wear away 
surfaces.

However, those who are responsible for maintaining 
a clean indoor environment may be at risk.  Individu-
als whose jobs require the use of cleaning products 
may be exposed to these products for several hours a 

day over several years.  Some cleaning chemicals can 
severely damage the skin and eyes, some are readily 
absorbed through the skin, and some are fl ammable.  
The United States Chemical Safety and Hazard Inves-
tigation Board lists liquid cleaning compounds among 
the top twenty causes for chemical incidents, exclud-
ing fuels (U.S. Chemical Safety and Hazard Investiga-
tion Board 1999).

Cleaning chemicals also affect building occupants and 
the environment.  In particular, volatile cleaning chem-
icals may contribute to poor indoor air quality, which 
can cause headaches, dizziness, eye irritation, and 
fatigue.  The extraction, manufacture, and disposal of 
cleaning chemicals also generate negative environmen-
tal impacts.  Industrial and institutional cleaners can 
be toxic to aquatic life, and some ingredients persist in 
the environment.  Recently, a number of organizations 
(including EPA; the states of Vermont, Massachusetts, 
Minnesota, and Washington; the city of Santa Monica, 
California; King County, Washington; and Santa Clara 
County, California) have developed environmental pur-
chasing programs for cleaning products (Barron et al. 
2000).  Such efforts refl ect the concerns of purchasers 
about the effects of cleaners on users, building occu-
pants, and the environment.

Excerpted with permission from “Green Seal Stan-
dard and Environmental Evaluation for General-
Purpose, Bathroom, and Glass Cleaners Used for 
Industrial and Institutional Purposes”, prepared 
for Green Seal, Inc. by University of Tennessee, 
Center for Clean Products and Clean Technologies, 
October 2, 2000. Full text is available at 
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2.1  How Cleaners Work 

Cleaners work by dissolving soils and 
keeping them in solution.  Surfactants, build-
ers, and solvents work together to perform these 
functions.  Basically, cleaning solutions are either 
water based or solvent based, although water-
based cleaners can contain such solvents as alco-
hols or glycol ethers.  Organic soils (nonpolar 
soils) dissolve readily in solvent-based cleaners, 
whereas polar soils, such as salts, dissolve readily 
in water-based cleaners.  Surfactants assist both 
polar and nonpolar soils to dissolve and break up 
in cleaning solutions.  The structure of a surfac-
tant has a water-loving (polar) and a water-hating 
(nonpolar) end and works on the principle of 
like dissolves like.  When a water-based cleaner 
containing a surfactant comes into contact with a 
water-insoluble soil, the nonpolar end of a sur-
factant dissolves in the water-insoluble soil.  The 
water-insoluble soil becomes surrounded by the 
nonpolar ends of surfactant molecules.  As the 
polar ends of the surfactant molecules are attracted 
to water, the water-insoluble soil breaks apart.  
Now the pieces of the water-insoluble soil are held 
in suspension by the surfactant solution and are 
removed with the spent cleaning solution.  Build-
ers improve surfactant performance by modifying 
a solution’s pH and tying up hard-water salts; they 
also prevent suspended soils from redepositing.

2.2  Common Ingredients

2.2.1  Surfactants  

A surfactant’s molecule has a nonpolar 
(water-hating) end and a polar (water-loving) end.  
Surfactants lower a liquid’s surface tension so a 
cleaning solution can penetrate and remove soils.  
Water will not wet a surface that is even slightly 
oily, but a mixture of water and  surfactant will.  
Anionic, nonionic, and cationic surfactants are 

commonly found in cleaning products, although a 
few products contain amphoteric surfactants.  The 
categories refer to the charge of the polar por-
tion of the surfactant: anionic indicates a negative 
charge, nonionic no charge, and cationic a positive 
charge.  Amphoteric surfactants can be anionic, 
nonionic, or cationic depending on the pH of the 
solution.  Cationic surfactants are used as anti-
microbials.  The most common surfactants are 
nonylphenol ethoxylate (nonionic), linear alkyl-
benzene sulfonate (anionic), and alkyl dimethyl 
benzyl ammonium chlorides (cationic) (Table 
2.1).  A number of the MSDSs simply listed non-
ionic, anionic, amphoteric, or cationic surfactants.

Table 2.1  Common surfactants. 

Surfactant Type         Examples

Nonionic           Nonylphenol ethoxylate*, alco  
hol ethoxylates, octylphenol   
ethoxylate, coconut diethanola- mide 
(cocoamide DEA), unspecifi ed non-
ionic surfactant

Anionic             Linear alkylbenzene sulfonate* 
(dodecylbenzene sulfonate), al  
cohol sulfates (lauryl sulfates),   
alcohol ether sulfates (lauryl   
ether sulfates, laureth sulfates), 
sodium alkyl polyether sulfonate, 
alkyl polyglycosides, unspecifi ed 
anionic surfactant, and soap

Amphoteric      Alkylbetaine, unspecifi ed 
amphoteric surfactant 

Cationic             Alkyl dimethyl benzyl ammo nium 
chlorides*, unspecifi ed quaternary 
ammonium chlorides or compounds, 
alkylaryl dimethyl ammonium chlo-
ride, dimethyl ethyl benzyl ammonium 
chloride, ethylbenzene ammonium 
chloride, didecyl dimethyl ammonium 
chloride, octyl dimethyl ammonium 
chloride

* Most common.
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2.2.2  Builders, Saponifi ers, and Chelating 
Agents These improve surfactant effective-
ness.  Builders are typically inorganic metal salts, 
acids, or bases and provide acidity, alkalinity, and 
buffering capacity.  Saponifi ers convert fatty acids 
and glycerides to water-soluble soaps.  Ethanol-
amines, carbonates, and silicates aid in saponifi ca-
tion.  Chelating agents including ethylenediamine-
tetraacetic acid (EDTA), sodium tripolyphosphate 
(STPP), and zeolites/polycarbonate (PCA) are 
used to chemically “tie up” unwanted ions, such 
as hard-water salts.  This prevents these ions from 
being redeposited on a surface.  Table 2.2 summa-
rizes this class of ingredients.

Table 2.2  Common builders, saponifi ers, and chelating 
agents.

Category                      Examples
Builders                

       Acids             Phosphoric acid*, acetic acid, 
hydrochloric acid, citric acid

       Bases            Sodium hydroxide*, potassium 
hydroxide

       Carbonates    Sodium carbonate*, sodium bicar-
bonate

       Phosphates    Pyrophosphates, polyphosphates, 
phosphate esters, orthophosphates

       Silicates        Sodium metasilicate*, sodium sili-
cate

Saponifi ers           Ethanolamines*, carbonates, sili-
cates

Chelating agents  EDTA*, STPP, zeolites/PCA

*Most common.

2.2.3  Solvents  
These ingredients dissolve water-insoluble soils 
such as oil and grease.  They are also used to 
reduce streaking on glass surfaces.  Common 
solvents include alcohols, glycol ethers, and 
terpenes, such as d-limonene and pine oil (Table 
2.3).

Table 2.3  Common solvents.

Class                     Examples
Alcohols             Isopropanol*, methanol, ethanol

Glycol ethers      2-butoxyethanol*, diethylene glycol 
ethyl ether, diethylene glycol mono-
methylether, 1-methoxy-2-propanol, 
2-2-butoxyethyoxyethanol, unspeci-
fi ed glycol ethers

 Others               d-limonene, pine oil, tall oil, ammo-
nia (ammonium hydroxide), terpene 
hydrocarbons, propylene glycol, 
ethylene glycol, 1,3-proponediol

*Most common.

2.2.4  Antimicrobials 
These compounds, often called disinfectants or 
sanitizers, kill or inactivate microorganisms on 
hard surfaces.  Green Seal identifi ed products 
containing the following antimicrobials: quater-
nary ammonium compounds, phenols, alcohols, 
sodium hypochlorite, and pine oil (Table 2.4).  
Under FIFRA, the EPA regulates products making 
claims about antimicrobial activity, including 
products labelled as sanitizers, disinfectants, or 
sterilizers.  FIFRA requires that products making 
antimicrobial claims be tested to support the 
claims and patterns of use (40 CFR 162.18-2).  
Sanitizers and disinfectants are most relevant to 
industrial and institutional cleaning products.  A 
sanitizer reduces the number of microorganisms to 
a safe level, typically a 99.9% to 99.999% reduc-
tion in the number of a test population of micro-
organism.  A disinfectant is capable of destroy-
ing disease-causing bacteria, but not necessarily 
spores or viruses.  According to the FIFRA defi -
nition, a disinfectant must be able to reduce the 
level of a pathogenic bacteria by 99.999% with 10 
minutes of contact time.  Antimicrobials begin to 
act as soon as they contact microorganisms.
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Table 2.4  Antimicrobial ingredients.

Category          Concentration 1 Ingredient

Quaternary        0.01 - 1%    Alkyl dimethyl benzyl am
ammonium                           monium chlorides2, 
compounds                            unspecifi ed quaternary am
                                              monium chlorides or com-
                                              pounds, alkylaryl dimethyl a
                                              mmonium chloride, dimeth-
                                              yl ethyl benzyl ammonium 
                                              chloride, ethylbenzene am-
                                              monium chloride, didecyl 
                                              dimethyl ammonium chlo-
                                              ride, octyl dimethyl ammo-
                                              nium chloride

Phenols             2 - 5%         Ortho-benzyl parachlo-
                                              rophenol, ortho-phenylphe-
                                              nol, para-tertiary-amylphe-
                                              nol

Alcohols            70%            Isopropyl alcohol2, ethanol

Sodium             0.5 - 5%
hypochlorite      

Pine oil                                 

1  Rutala (1996) and  UC Davis (1997).
2  Most common.

Quaternary ammonium compounds.  The 
quaternary ammonium compounds were by far the 
most commonly identifi ed antimicrobials (Table 
2.4).  Typically, concentrations ranged from 0.01 
to 0.15% in their ready-to-use form; however, 
Green Seal identifi ed a number of product con-
centrates that contained 1 to 7.5% of  quaternary 
ammonium compound.  At these levels, the qua-
ternary ammonium compounds could cause eye 
and skin damage.  They are odorless, non-stain-
ing, and non-corrosive to most hard surfaces and 
tolerate hard water and a range of pH levels.  They 
leave a nonvolatile residue on surfaces, that con-
trols microorganism growth for a period of time.  
Quaternary ammonium compounds are inactivated 
if they are used with an anionic surfactant.  

Phenols.  Only a few products contained 
phenols.  They are tolerant of organic soils.  How-
ever, they are relatively expensive and can react 
with plastic surfaces.  

Alcohols.  A number of products contained 
alcohols.  Alcohols are antimicrobials and can 
enhance the antimicrobial performance of pheno-
lic and quaternary ammonium compounds.  How-
ever, alcohols must comprise 60 to 90% of a prod-
uct to be effective disinfectants by themselves, 
and none of the products surveyed contained more 
than 30% alcohol.

Sodium hypochlorite.  Sodium 
hypochlorite was identifi ed in a few products.  
Sodium hypochlorite is often used alone as a 
disinfectant, but Green Seal did not consider 
disinfectants, only disinfecting cleaners.  Sodium 
hypochlorite is highly effective and inexpensive.  
However, it can corrode metal surfaces and is 
inactivated by organic soils.  Sodium hypochlorite 
loses its strength with time and cannot be stored in 
a dilute form.  It also reacts with ammonia to form 
toxic chlorine gas.

Pine oil.  Pine oil was identifi ed in only a 
few products.  It is commonly used as a household 
disinfectant.  

2.2.5  Aerosol Propellants 
 These pressurized gasses are found in aerosol 
cans and are used to propel a  product out of the 
container.  Common propellants include butane, 
isobutane, liquifi ed natural gas, and propane.

Use of environmentally preferable cleaners is part of an 
overall strategy to reduce pollution and health risks from 
cleaning operations.  Training in the proper use of cleaning 
products is also integral to the strategy because proper use 
will reduce the overall consumption of cleaning chemicals 
and worker exposure to these chemicals.  In addition, use 
of the appropriate tools, such as sponges and brushes, can 
reduce the amount of cleaning chemicals used  and worker 
time and effort.  

3.2.1  Surfactants
Commercially available surfactants are not single-
component products; rather, they are mixtures of 
molecules with identical functional groups that 
vary only in chain length or some other structural 
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detail (Kirk-Othmer 1993).  Figure 3.2 presents 
the production routes for several of the major 
surfactant mixtures (Pittinger et al. 1991).  The 
complexity of surfactants makes it diffi cult to 
identify an isolated chemical species to repre-
sent all surfactants.  Common anionic industrial 
surfactants evaluated in the development of this 
standard include linear alkylbenzene sulfonates 
(LAS), alcohol sulfates, alkylpolyglycosides 
(APG), and soap.  Common nonionic surfactants 
include nonylphenol ethoxylate and cocamide 
diethanolamine.  Cationic surfactants are dis-
cussed with antimicrobials in Section 3.2.4.  This 
section also briefl y discusses alkylbetine to repre-
sent amphoteric surfactants.

Linear Alkylbenzene Sulfonate (LAS).  
LAS is the most important class of anionic surfac-
tant, and dodecylbenzene sulfonic acid, the most 
common LAS surfactant, will be used to represent 
the general LAS class of industrial surfactants.  
LAS is produced by the sulfonation of dodecyl-
benzene (commonly referred to as linear alkylben-
zene [LAB]) with sulfuric acid or sulfur trioxide 
(Stache 1996).  Almost 90% of LAB is consumed 
in the manufacture of LAS (SRI 1996).  LAB 
is produced by the alkylation of benzene with 
dodecene in the presence of an aluminum chlo-
ride catalyst.  Dodecene can be produced by the 
thermal cracking of wax paraffi ns into (alpha)-ole-
fi ns or by the cracking of naphtha (Stache 1996).  
Alkylbenzene sulfonates with alkyl chain lengths 
between 10 and 13 are most common in house-
hold and industrial applications (Stache 1996).

LAS is based on benzene, a human carcin-
ogen.  During the process of producing benzene 
from crude petroleum, benzene is released into the 
air from process emissions and from equipment 
leaks.  EPA has estimated that approximately 
0.13 kg of benzene is emitted into the air for each 
metric ton of benzene produced (EPA 1990).  The 
production of LAB from benzene results in further 
benzene emissions (approximately 0.59 kg per 
metric ton of LAB produced) (EPA 1990).

Alcohol Sulfates.  Alcohol sulfates are 
manufactured by the sulfonation of primary alco-
hols with sulfuric acid or sulfur trioxide (Stache 
1996).  The primary alcohols can be derived from 
natural sources such as fatty acids, or they can 
be manufactured synthetically from ethylene.  
Sodium dodecyl sulfate is a common industrial 
surfactant (Stache 1996).

Alkylpolyglycosides.  APGs are formed by 
the condensation polymerization of starch inter-
mediates and fatty alcohols.  The starch interme-
diates are derived from corn, wheat, or potatoes 
(Hill et al. 1997).  The fatty alcohols can be 
derived from natural fatty acids or ethylene.

Soap.  The production of soap is carried 
out on a large scale by the hydrolysis of triglyc-
erides with sodium hydroxide, which produces 
glycerol and the sodium salt of the fatty acid 
(soap).  The triglycerides are commonly derived 
from natural sources, such as beef tallow, coconut, 
and palm oil (Stache 1996).

Nonylphenol Ethoxylate.  Nonylphenol 
ethoxylate manufacturing will be used to repre-
sent the class of alkylphenol ethoxylates (APEs).  
Nonylphenol ethoxylate is manufactured by the 
ethoxylation of nonylphenol with ethylene oxide.  
Ethylene-oxide production is discussed in Section 
3.2.1.2.  Nonylphenol is produced by the alkyla-
tion of phenol using propylene trimer, a derivative 
of (alpha)-olefi n propene.  Phenol can be made 
by several oxidation processes that use toluene 
and derivatives of benzene as a feedstock.  The 
most common feedstock in phenol production 
process is cumene, which is manufactured by the 
alkylation of benzene with propene (Kirk-Othmer 
1993).  Figure 3.3 is a simplifi ed process diagram 
for the manufacturing process of nonylphenol 
ethoxylate (Davis et al. 1992).

The production of nonylphenol ethoxylate 
relies on phenol, propylene, and ethylene (ethyl-
ene oxide), all of which are distillation products of 
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crude oil or natural gas.  Phenol is produced from 
toluene and benzene, and propylene and ethyl-
ene are produced from straight-chain hydrocar-
bons from the distillation of crude oil or natural 
gas (Davis et al. 1992).  During manufacturing, 
ethoxylated surfactants can react with surfactant 
feedstocks to form 1,4-dioxane, a carcinogen, and 
this can be present as a contaminant (NTP 1998a; 
Dickey 1997).  A number of these compounds, 
including benzene and ethylene oxide, are carci-
nogenic.

Cocamide Diethanolamine (DEA).  
Cocamide DEA is manufactured by the conden-
sation reaction of coconut oil (lauric acid and 
diethanolamine).  Diethanol amine is synthesized 
by reacting ammonia with ethylene oxide, which 
results in the release of ammonia and ethylene 
oxide, a carcinogen (NTP 1998a).

Alkylbetines.  Alkylbetines are prepared 
from alkyldimethylamines and sodiumchloroac-
etate.

3.2.2  Builders and Chelating Agents
Builders and chelating agents augment the clean-
ing action of surfactants and provide additional 
cleaning and surface modifi cation by removing 
hardness and binding with undesirable metal ions 
in solution.  Builders typically comprise a large 
fraction of the active ingredients in many cleaners, 
whereas chelating agents represent a much smaller 
percentage of detergent formulations. Sodium 
bicarbonate, sodium silicates, phosphoric acid, 
citric acid, tetrapotassium pyrophosphate, sodium 
tripolyphosphate (STPP), and ethylenediaminetet-
raacetic acid (EDTA) are examples of builders and 
chelators evaluated in this work.

Sodium Bicarbonate.  Treating a satu-
rated solution of sodium carbonate and water 
with carbon dioxide produces sodium bicarbon-
ate, which can be used as a buffer in cleaning 
products.  Product separation is obtained through 
fi ltration and drying.  Compared to other ingredi-

ent manufacturing processes, the manufacture 
of sodium bicarbonate generates relatively few 
environmental burdens.

Sodium Silicates.  Forty percent of all sili-
cates manufactured in the United States are con-
sumed in the manufacture of detergents (Chemi-
cal Industry News 1997).  Sodium silicates 
are produced by the fusion of sand and sodium 
carbonate in a glass furnace.  The primary envi-
ronmental impact from the manufacture of sodium 
silicates is energy use.

Phosphoric Acid.  Phosphoric acid is 
produced by digesting phosphate rock (calcium 
phosphate) with sulfuric acid.  Phosphoric acid is 
separated from the resulting calcium sulfate slurry 
by fi ltration (Kirk-Othmer 1993).  It is also col-
lected when phosphorus is burned in excess air 
when the pentoxide is hydrated.

Citric Acid.  Citric acid is produced by 
fermentation of beet, sugar cane, or corn sugar.  It 
is also directly extracted from citrus fruits such as 
pineapple waste.

Tetrapotassium Pyrophosphate.  A reaction 
between phosphoric acid and potassium carbonate 
produces dipotassium hydrogen phosphate (Figure 
3.4).  Tetrapotassium pyrophosphate is produced 
by the dehydration of dipotassium hydrogenphos-
phate (K

2
HPO

4
).  Menke et al. (1994) identifi ed 

the main producers of tetrapotassium pyrophos-
phate and reported their TRI emissions, which 
included various acids (e.g., sulfuric and phos-
phoric), as well as phosphorous.  The majority of 
the releases were air emissions or off-site trans-
fers.

STPP.  STPP is produced by reacting 
phosphoric acid with sodium carbonate and 
sodium hydroxide.  Menke et al. (1994) identifi ed 
eight locations in the United States that produce 
STPP and found that air releases represent the vast 
majority of environmental releases.  Only two of 
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the eight facilities reported discharges to POTWs.

EDTA.  EDTA is a chelating agent made 
by reacting ethylenediamine with chloroacetic 
acid.  Ethylenediamine is produced along with 
other mixed amines from ethylene dichloride 
and ammonia.  Ethylene dichloride used in the 
EDTA manufacturing process is produced by 
the chlorination of ethylene.  Chloroacetic acid 
is produced by the chlorination of glacial acetic 
acid in the presence of a sulfur or red-phosphorus 
catalyst.  More than 90% of the acetic acid used 
in this process is derived from either the direct 
liquid-phase oxidation of butane or the oxidation 
of acetaldehyde.  Acetaldehyde is produced by the 
direct oxidation of ethylene (Davis et al. 1992).  
A simplifi ed schematic of this process is pre-
sented in Figure 3.5.  Menke et al. (1994) identi-
fi ed three producers of EDTA and found that air 
releases accounted for most of their environmental 
releases, with no reported releases to POTWs.  
Ethylenediamine is a lung irritant and a strong 
sensitizer, and it is manufactured from ethylene 
dichloride, a potential carcinogen.  Releases from 
the manufacture of ethylenediamine include eth-
ylene dichloride and chloroacetic acid, which is a 
severe skin and lung irritant (Pohanish and Greene 
1996).

Zeolites/PCA. A common zeolite used in 
cleaners, zeolite A, is manufactured by reacting 
sodium aluminate with sodium silicate.  Sodium 
aluminate is formed by reacting aluminum 
hydroxide with caustic soda.  Zeolite manufactur-
ing also requires sodium silicate (Section 3.1.2.5) 
and sodium hydroxide (Section 3.1.2.1).  Poly-
carbonates are co-polymers of acrylic and maleic 
acids, which are derived from the oil refi ning 
process.

Overall Impacts for Builder and Chela-
tor Manufacturing.  The processing of sodium 
bicarbonate, sodium silicates, phosphoric acid, 
and citric acid has relatively fewer impacts than 
the processing of tetrapotassium pyrophosphate, 

STPP, and EDTA.  Menke et al. (1994) found 
that the quantity of environmental releases from 
tetrapotassium pyrophosphate, STPP, and EDTA 
is high when compared with that of surfactants.  
Landbank (1994) reports that zeolite A/PCA and 
STPP are similar to each other in terms of envi-
ronmental impacts generated during their produc-
tion.

3.2.3  Solvents

Alcohols.  See Section 3.1.1.5.

Terpenes.  D-limonene, pine oil, and tall 
oil are all terpenes found in commercial clean-
ers.  D-limonene is produced as a by-product in 
the manufacture of citrus juice (primarily orange 
juice) by steam distillation of the peels after press-
ing.  Citrus oils obtained from this process are 
approximately 95% d-limonene.  Pine oil and tall 
oil are made from the destructive distillation of 
waste wood chips in the pulp and paper industry.  
The extraction of d-limonene, pine oil, and tall oil 
generates volatile organic emissions.  However, 
the manufacture of terpenes produces fewer envi-
ronmental burdens than petroleum refi ning (Davis 
et al. 1992).

Glycol Ethers.  The only commercially 
important route to glycol ethers is the oxide-
alcohol route.  In this process, glycol ethers are 
produced by the reactions of epoxides with anhy-
drous alcohols (SRI 1996).  The epoxides most 
often used are ethylene oxide (Section 3.2.1.2) 
and propylene oxide.  Propylene oxide is manu-
factured by the chlorohydrin process, in which 
propylene is reacted with chlorine to produce pro-
pylene chlorohydrin, or by peroxidation of pro-
pylene (SRI 1996).  The propylene chlorohydrin 
is then dehydrochlorinated with lime or sodium 
hydroxide to yield propylene oxide and a salt.  
The selection of which epoxide and alcohol to 
use is determined by which glycol-ether product 
is desired.  For example, ethylene glycol mono-n-
butyl ether is manufactured from ethylene oxide 
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and butanol; ethylene glycol monoethyl ether is 
manufactured from ethylene oxide and ethanol.  
Emissions from the manufacture of glycol ethers 
include alcohols, propylene oxide, and ethylene 
oxide (Davis et al. 1992).  Ethylene oxide and 
propylene oxide are carcinogens.

Overall Impacts from Solvent Manufac-
turing.  The manufacture of glycol ethers poses 
the greatest health and environmental impacts, 
particularly due to the release of toxic materials.  
Conversely, alcohols derived from natural sources 
and terpenes have the fewest toxic releases.  Alco-
hols derived from synthetic sources have greater 
impacts than those derived from natural sources.  
However, they are intermediates in the manufac-
ture of glycol ethers and have fewer impacts than 
glycol ethers.

3.2.4  Antimicrobials

Quaternary Ammonium Compounds.  A 
number of quaternary ammonium compounds 
can be produced by the alkylation of tertiary fatty 
amines using methyl chloride, benzyl chloride, or 
long-chain chloroparaffi ns.  Quaternary ammo-
nium compounds can be produced by the quater-
nization of a tertiary fatty amine with benzyl chlo-
ride.  Benzyl chloride is produced by chlorination 
of toluene.  Dialkyldimethyl ammonium chloride 
can be produced by the quaternization of a tertiary 
fatty amine using methyl chloride or another chlo-
roparaffi n.  The tertiary amine intermediates used 
in the manufacture of quaternary ammonium com-
pounds can be derived by the reductive alkylation 
of a primary amine using formaldehyde.  Primary 
fatty amines are produced by the hydrogenation of 
nitrile intermediates, which are made by reacting 
ammonia with fatty acids (Kirk-Othmer 1993).

The manufacture of quaternary ammonium 
compounds relies on benzyl chloride (a strong 
lung irritant) and methyl chloride (a potential 
carcinogen) or (chloroparaffi ns) (Pohanish and 
Greene 1996).  Additionally, benzylchloride pro-
duction requires toluene, and toluene manufactur-

ing results in benzene releases (EPA 1995a).

Phenols.  In the United States, 98% of 
phenol is manufactured by the cumene process, in 
which benzene is alkylated to cumene, which is 
oxidized to form cumene hydroperoxide.  Cumene 
hydroperoxide is cleaved to form phenol and 
acetone (Kirk-Othmer 1993).  This process results 
in the release of benzene, a carcinogen, and other 
VOCs.

Sodium Hypochlorite.  See Section 3.1.2.1.

Alcohols.  See Section 3.1.1.5.

Pine Oil.  See Section 3.2.3.

Overall Impacts from Antimicrobial Manu-
facturing.  Phenols and quaternary ammonium 
compounds have more signifi cant environmental 
impacts during their manufacture than sodium 
hypochlorite, alcohols, or pine oil.

3.2.5  Aerosol Propellants

Butane, isobutane, and propane are 
manufactured from natural gas and petroleum.  
Propane is separated during fractional distilla-
tion of petroleum and during natural gas process-
ing.  Isobutane is produced from wet natural gas, 
which contains 0.35 mole percent isobutane, or it 
is recovered from the catalytic cracking process 
in petroleum refi ning (Kirk-Othmer 1993).  The 
impacts from manufacturing these aerosol propel-
lants are similar to those for petroleum refi ning 
and natural gas production.

3.2.6  Other Ingredients

Dyes.  Dyes can be grouped into inorganic 
and organic types.  Inorganic pigments are manu-
factured by extracting minerals from ore, includ-
ing cobalt, chromium, zinc, manganese, copper, 
and lead.  As an example, cobalt is a co-product 
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of copper, lead, nickel, or silver mining.  The ore 
is reduced in a furnace and then digested with hot 
sulfuric acid to remove copper and iron (Brown-
ing 1969).  A cobalt-complex dye is formed by 
reacting this intermediate with sodium hydroxide 
and air or hydrogen peroxide (Kirk-Othmer 1993).  
Organic pigments can be manufactured from natu-
ral sources or synthetic sources such as petroleum 
intermediates.  The organic pigments from natural 
sources are obtained by extracting the pigments 
either physically or chemically from plants or 
animals.

The manufacture of inorganic and syn-
thetic organic pigments is energy intensive 
(Harsch and Schuckert 1996).  The pigments 
themselves can be toxic; for example, a statisti-
cally higher incidence of malignant tumors has 
been reported in workers exposed to certain dyes 
and intermediates (Kirk-Othmer 1993).  Alterna-
tively, some pigments are safe enough for use in 
foods.  EPA’s Toxics Release Inventory Database 
for SIC code 2816 (inorganic pigment manufac-
turing) shows that the most signifi cant releases are 
heavy metals to water and land, including chro-
mium, zinc, manganese, barium, and lead.  The 
reporting facilities also tended to emit hydrochlo-
ric acid, sulfuric acid, and ammonia to air.

Fragrances.  Most fragrances are extracted 
from plant or animal sources, or they are manu-
factured from synthetic sources but have an identi-
cal structure to those natural plant and animal 
fragrances.  Common natural sources include 
citrus, pine, cedar, eucalyptus, lavender, and mint.  
The fragrances are extracted mechanically or 
chemically (Bauer and Garbe 1985).  Some active 
ingredients such as d-limonene and pine oil can 
also be used as fragrances.

Cellulose.  Cellulose is used as a mild 
abrasive in a few cleaning products.  It is manu-
factured by the mechanical pulping of fi brous 
plant materials or is a by-product of the Kraft 
pulping process (Kirk-Othmer 1993).

Quartz.  Quartz is mined and then purifi ed 
by washing and fi ltration (Kirk-Othmer 1993).

3.4  Cleaner Use 

The most important impacts associated 
with the use of cleaners include health and safety 
concerns for the workers and building occupants 
and environmental releases of the cleaners.  In 
addition to reduction of environmental impacts 
though product selections, purchasers and users 
of cleaning chemicals should consider dispensing 
systems that limit worker exposure to cleaning 
concentrates.  These are described in Section 2.4.  
This section describes relevant heath, safety, and 
environmental impacts and then discusses various 
ingredients and their impacts.  Appendix B con-
tains health and environmental data by ingredient. 

3.4.1 Health and Safety

Worker Exposure to Cleaning Chemi-
cals.  Workers are commonly exposed to clean-
ing chemicals through their skin and their lungs, 
although oral exposure is also possible.  In their 
review of janitorial injuries in the state of Wash-
ington, Barron and Sutherland (1999) reported 
that 76% of janitorial injuries from chemical 
exposure involve skin and eye irritation or burns 
and 12% involve worker inhalation of chemical 
fumes.  Barron et al. (1999) estimates that medi-
cal expenses and lost time for chemical injuries to 
janitors in the United States cost approximately 
$75 million annually.  Therefore, Green Seal 
wants to encourage the selection of products that 
are not toxic, corrosive, skin or eye irritants, or 
sensitizers. 

Toxics.  Although cleaning chemicals 
are not generally the most signifi cant source 
of VOCs in an indoor environment, they are a 
signifi cant source of VOCs to the workers who 
use them.  This makes the inhalation toxicity of 
volatile cleaning chemicals an important consid-
eration.  Due to concern over worker exposure to 
some volatile compounds, OSHA has set permis-
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sible exposure limits (PELs) and the American 
Conference of Governmental Industrial Hygien-
ists (ACGIH) has set threshold limit values for 
a number of solvents.  Cleaning chemicals can 
also be absorbed through the skin, particularly 
some glycol ethers.  Dermal toxicity of clean-
ing chemicals is also an important consideration.  
The potential for skin absorption can be greatly 
reduced by wearing gloves, as manufacturers gen-
erally recommend.  The Consumer Product Safety 
Commission (CPSC) defi nes a toxic material as 
(16 CFR Part 1500.3)

LD
50

   < 5 g/kg (oral)

LC
50

   < 20,000 ppm (inhalation)

LD
50

   < 2 g/kg (skin)

It is important to note that health effects occur at 
levels below those defi ned as toxic.

Corrosivity and Skin and Eye Irritation.  
A chemical with a pH outside the neutral range 
may cause injury to the skin and eyes.  Although 
products with a pH greater than 11 or less than 
2.5 pose the greatest risk for skin and eye injury 
(Grant 1974), pH is not the only measure of a 
chemical’s potential for skin and eye injury.

Sensitizers.  A sensitizer is a chemical 
that causes a substantial proportion of exposed 
people or animals to develop an allergic reac-
tion in normal tissue after repeated exposure to 
the chemical.  Sensitizers should be reported on 
MSDSs.  A person can become sensitized to a 
cleaning chemical by inhaling it or from dermal 
exposure.  Some of the responses to sensitizers 
include contact dermatitis and infl ammation of the 
mucus membranes.  According to the US Bureau 
of Labor Statistics, occupational skin diseases 
(mostly in the form of contact dermatitis) are 
the second most common type of occupational 
disease, accounting for 14% of all occupational 
diseases (BLS 1999b).

Flammability.  The fl ammability of some 
solvents and propellants is an important safety 
issue. Flammable and combustible substances 
must be handled with extreme caution.  The CPSC 
defi nes a fl ammable substance as one with a fl ash-
point between 20 and 100 °F and a combustible 
substance as one with a fl ashpoint between 100 
and 150 °F (16 CFR Part 1500.3(c)(6)).  OSHA 
defi nes several classes of combustible liquids.  
The Department of Transportation allows liquids 
to be tested to determine if the liquid can sustain a 
fl ame instead of relying on fl ashpoint.  It is impor-
tant to consider the combustibility of a product as 
a whole.  For example, a dilute solution of ethanol 
in water would not be fl ammable or combustible.  
However, a cleaner containing high concentrations 
of pine oil, d-limonene, or other solvents could 
easily be fl ammable or combustible.

Indoor Air Quality.  Americans on aver-
age spend 90% of their time indoors; therefore, 
good indoor air quality is essential to the health 
of building occupants (Berry 1994).  Common 
complaints resulting from poor indoor air quality 
include headache, fatigue, and sluggishness and 
irritation of the skin, eyes, nose, throat, and lungs 
(Berry 1994; Bardana and Montanaro 1997).  In 
general, the main causes of poor indoor air quality 
are poor ventilation, pollutants emitted outside, 
biological contamination due to poor moisture 
control, building materials, inadequate cleaning, 
and tobacco smoke (Berry 1994; Godish 1995; 
Bardana and Montanaro 1997).  Cleaning and the 
use of cleaners promote good indoor air qual-
ity by minimizing the amount of dust, dirt, and 
odors that can cause a negative response in build-
ing occupants.  Research Triangle Institute (RTI) 
(1994) assessed the effects of cleaning of indoor 
air quality and found that improved cleaning 
methods reduce the levels of biological, chemical, 
and particulate pollutants in the indoor environ-
ment.  Additionally, cleaning removes sources 
of food for microorganisms and pests such as 
cockroaches and rodents.  This reduces the poten-
tial for these organisms to cause poor indoor air 
quality.
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On the other hand, many cleaners contain 
volatile ingredients, which evaporate during their 
use, and these VOCs cause sensory and central 
nervous system irritation.  RTI (1994) found that 
cleaning chemicals containing lower concentra-
tions of VOCs reduce the building levels of VOCs.  
Individuals exposed to 5 to 25 µg/m3 of a mixture 
of VOCs report an adverse response (Berry 1994; 
Kjaergaard 1991).  In buildings, the major sources 
of VOCs include tobacco smoke, pesticides, and 
building materials such as insulation, wall and 
fl oor coverings, adhesives, and paint.  Although 
cleaning chemicals are cited as a less signifi cant 
source of VOCs, the use of VOCs in cleaners 
should be kept to a minimum to help maintain 
good indoor air quality.

3.4.2  Environmental Impacts

Photochemical Smog Production.  The 
VOCs in a cleaner volatilize during use and can 
react with sunlight and atmospheric constituents 
to form smog and ozone.  The photochemical 
oxidant production potential (PCOP) and the 
VOC content of a product can be used to estimate 
the amount of oxidant formed.  PCOP factors for 
different solvents are presented in Appendix B.  
VOCs found in cleaners include d-limonene, 
glycol ethers, and alcohols.

Energy Use.  A life-cycle assessment 
conducted by Franklin Associates for Proctor & 
Gamble stated that energy use for heating water 
used to dilute cleaning chemicals may be a sig-
nifi cant source of environmental burdens (Kuta et 
al. 1992).  Hot water requires either natural gas 
or electricity.  The generation of electricity and 
the combustion of natural gas result in the release 
of greenhouse gases, acid rain precursors, and 
toxics.  Although use instructions may not call for 
hot water, some users may use hot water anyway, 
believing that it enhances performance.

Water Use.  Most of the cleaning prod-
ucts contain signifi cant amounts of water or are 

intended to be diluted with water.  The use of 
water is a consideration; however, no type of 
cleaner or set of ingredients is superior in terms of 
water use.

Ozone Depletion.  The use of ozone-
depleting compounds (ODCs) as propellants in 
aerosol products such as cleaners has largely been 
banned by Section 610 of the Clean Air Act due 
to concern over their role in depleting the ozone 
layer.  When ODCs are released to the atmo-
sphere, they do not decompose and are transported 
to the stratosphere, about 10 kilometers above 
the Earth’s surface.  There, ultraviolet light (UV) 
breaks apart the ODCs molecule and releases 
chlorine, fl uorine, and bromine atoms.  These 
atoms destroy stratospheric ozone.  It is estimated 
that one chlorine atom can destroy over 100,000 
ozone molecules before fi nally being removed 
from the stratosphere (WMO 1994).  Furthermore, 
bromine atoms destroy 40 times more ozone mol-
ecules than chlorine atoms.

Because ozone fi lters out harmful UVB 
(ultraviolet B radiation, λ = 280 - 320nm) radia-
tion, less ozone in the stratosphere means higher 
UVB levels at the Earth’s surface.  UVB radia-
tion has been linked to skin cancer, cataracts, and 
damage to certain crops and marine organisms.  
Although some UVB radiation reaches the Earth’s 
surface even without ozone depletion, its harmful 
effects increase as a result of this problem (WMO 
1994).

3.4.3  Environmental Impacts and Ingredients

Surfactants.  The commonly used surfac-
tants are relatively nontoxic for humans although 
some may irritate the skin, mucous membranes, 
and eyes (Bartnik and Kunstler 1987; Berry 
1994).  Sodium dodecyl sulfate is listed as a skin 
sensitizer (HSDB 1999).  Furthermore, the NTP 
has tested cocoamide diethanolamine for carci-
nogenicity and found an increased incidence of 
liver and kidney tumors in mice (NTP 1998b).  
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Cocoamide diethanolamine contains diethanol-
amine, and the NTP has also reported clear evi-
dence of carcinogenic activity of diethanolamine 
in male and female rats.  Surfactants are not vola-
tile and would not be expected to cause indoor air 
quality problems.

Builders and Chelating Agents.  Some 
commonly used builders can be particularly 
irritating to skin, eyes, mucous membranes, and 
lungs.  These include sodium hydroxide and 
phosphoric acid (HSDB 1999).  Some builders are 
used to adjust the pH of a solution, and alkaline 
or acidic cleaners can damage skin and eyes.  The 
pH of a product is one indication of whether it is 
likely to cause skin or eye damage, but pH is not 
the only factor.

Solvents.  A number of solvents can pose 
particular health concerns for workers, particu-
larly in terms of fl ammability, toxicity, and skin 
irritation.  A number of the solvents are fl am-
mable or combustible in their pure form (Table 

3.1). These solvents would need to be present at 
relatively high concentrations to make the entire 
product fl ammable.

Table 3.1  Flammable or combustible solvents.

Acetic acid         d-limonene            Isopropyl alcohol

Butoxyethanol    Ethanol                  1-Methoxy
                                                          2-propanol 

Dipropylene       Ethylene glycol    Pine oil
glycol mono-      diethyl ether
methyl ether

Many solvents are volatile and evaporate 
readily; therefore, the main exposure route for 
workers is inhalation, but absorption through 
the skin is also possible.  Table 3.2 summarizes 
toxicity and skin irritation data for a number of 
solvents.

According to the CPSC defi nition of 
“toxic”, several of the solvents are toxic in their 
pure form.  However, cleaning products con-
tain signifi cant amounts of water, and products 

Chemical                                               LD50 Oral     LD50 Skin  Skin  Skin    LC50 Inhalation Skin & Eye   Sensitizer    Source

                                                               (mg/L)           (mg/L)(mg/L)(mg/L)                                                  (ppm)          Irritation

1-Methoxy-2-propanol                          5,660             13,00013,00013,000                                              25,800/4H                                                  DB

2-(2-n-Butoxyethoxy) ethanol               5,600             4,1204,1204,120                                                                         -                                                          DB

2-Ethyl-hexyloxyethanol                                                                                                                                                                                                                                                                          

2-Propoxy-2 propanol                            2,800             3,5503,5503,550                                                                                                                         Med                                    

Butoxyethanol                                        470                220                                                                   450/4H         Low                                    DB

Dibutyl phthalate                                   8,000             20,00020,00020,000                                                                                                                                                                                                                 HSDB

Diethylene glycol monoethyl ether        550                8,5008,5008,500                                                                         -              Low                                    DB

Dipropylene glycol monomethyl ether 5,135             9,5009,5009,500                                                             >1213         Med                                    DB

d-limonene                                             4,400             -                                                                                                -              High              Y                  DB

Ethanol                                                   3,310             1,0601,0601,060                                           5,620/1H mus   High (eyes)                         

Isopropyl Alcohol                                  5,045             12,80012,80012,800                                                 4,671/8H       Low               Y                  DB

Pine oil                                                   5,170                                                                                                                                                                                                                                         

Propylene glycol                                    22,000           20,80020,80020,800                                                 >Sat/8H        Med                                    DB

Trimethylene glycol                               4,773             >20,000>20,000>20,000                                                            -                                                          DB, 
                                                                                                                                                                                                                                                                                                                  EcotoxEcotox

(mg/L) (mg/L)(mg/L)(mg/L)  (ppm)

1-Methoxy-2-propanol 5,660 13,00013,00013,000 25,800/4H

2-(2-n-Butoxyethoxy) ethanol 5,600 4,1204,1204,120

2-Ethyl-hexyloxyethanol

2-Propoxy-2 propanol 2,800 3,5503,5503,550

Butoxyethanol

Dibutyl phthalate 8,000 20,00020,00020,000

Diethylene glycol monoethyl ether 8,5008,5008,500

Dipropylene glycol monomethyl ether 5,135 9,5009,5009,500

4,400 High

3,310 1,0601,0601,060 5,620/1H mus High (eyes)

Isopropyl Alcohol 5,045 12,80012,80012,800 4,671/8H

5,170

Propylene glycol 22,000 20,80020,80020,800
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containing some concentration of these solvents 
would not necessarily be considered toxic.  It is 
interesting to note that butoxyethanol is more 
toxic by all routes than any of the other solvents 
commonly identifi ed in cleaners.  

Another way to examine the relative toxic-
ity of solvents is to consider the OSHA PELs  The 
lower the PEL, the greater the level of concern.  
OSHA National Institute of Occupational Safety 
and Health (NIOSH) has set permissible exposure 
limits (PELs) for butoxyethanol at 25 ppm (skin) 
and 121 mg/m3 (air).  The OSHA PEL for dibutyl 
phthalate is 5 mg/m3 (air).  Although dipropylene 
glycol monomethyl ether and 1-methoxy-2-pro-
panol are less toxic than butoxyethanol, OSHA is 
concerned about worker exposure and has set the 
PEL at 100 ppm.  Isopropyl alcohol is the only 
other solvent with an OSHA PEL, which is set at 
400 ppm.

Antimicrobials.  The main impact during 
the use phase for antimicrobials is the risk of skin 
and eye injuries, particularly if the concentrates 
contain a large percent of sodium hypochlorite, 
pine oil, or quaternary ammonium compounds.  
However, toxicity and the presence of VOCs 
are also important.  A 5% solution of sodium 
hypochlorite is highly irritating (HSDB 1999).  A 
10% solution of alkyldimethylbenzyl ammonium 
chloride is a primary irritant, and concentrations 
as low as 0.1 to 0.5% are irritating to the eyes and 
mucous membranes (HSDB 1999).  Green Seal 
identifi ed a few concentrated products that listed 
5 to 10% concentrations of quaternary ammo-
nium compounds, and several with concentrations 
between 2 and 5%.  Sodium hypochlorite cannot 
be stored at a dilute concentration because it will 
lose its antimicrobial activity.  Pine oil is dis-
cussed under solvents.

Table 3.3 presents toxicity data for anti-
microbials.  Alkyldimethylbenzyl ammonium 
chloride is more toxic than the other antimicro-
bials; however, it would not necessarily make a 

product toxic at a typical use concentration of 
0.1%.  The phenols are volatile and considered 
moderately toxic (HSDB 1999).  EPA considers 
o-phenylphenol a probable carcinogen.  Finally, 
workers should never add sodium hypochlorite 
to any cleaning product because it can react with 
ammonia (an ingredient in a number of products) 
to release toxic chloramines.

Table 3.3  Toxicity of antimicrobials.

Compound         Oral LD
50

      Dermal LD
50

 Source
                            (mg/kg)1              (mg/kg)2          

Alkyldimethyl-   100 - 700                               HSDB
benzyl-ammon-
ium chloride

o-phenylphenol 2,480                                     HSDB

Para-tertiary       1,950
amylphenol                              

Ethanol               7,060             > 20,000         SDB

Isopropyl           5,045             12,800            SDB
alcohol

Sodium              5,800                                     HSDB
hypochlorite

Aerosol Propellants.  A number of aerosol 
propellants are fl ammable, including isobutane, 
butane, and propane.  The product users must 
exercise caution in the use and storage of these 
products.  Aerosol cleaning products containing 
ODCs should no longer be manufactured accord-
ing to Section 610 of the Clean Air Act.

3.4.4  Summary of Environmental Impacts for 
Cleaner Use

Some ingredients, depending on their 
concentration, have the potential to cause skin and 
eye damage to workers.  The ingredients of great-
est concern include sodium hydroxide, phosphoric 
acid, and sodium hypochlorite; however, the pH 
of the solution is a more important factor than the 
presence of any specifi c ingredients.  Other ingre-
dients of concern in this stage include VOCs and 
fl ammable chemicals.  Section 3.6 summarizes the 
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impacts from all the life-cycle stages qualitatively.

3.5  Disposal

Typically, the volatile components of 
cleaners, such as alcohols or glycol ethers, evapo-
rate during the use phase.  The residual cleaner is 
either removed with a rag or sponge or disposed 
down the drain.  As the rags and sponges are 
cleaned, the residual cleaner and dirt are removed 
and become part of the wastewater stream.  This 
wastewater contains soils from the cleaned sur-
faces (such as solids, oil, and grease), as well as 
residual cleaning agents.  All spent cleaning solu-
tions must be treated in a POTW or other waste-
water treatment system before being discharged.  
Both the cleaners themselves and the soil from 
the cleaned surfaces can produce negative aquatic 
impacts.  The most signifi cant environmental 
issues associated with the disposal of cleaners are 
poor biodegradation, aquatic toxicity, bioconcen-
tration, eutrophication, and endocrine disruption.  
A brief discussion of each environmental impact 
is presented, followed by a discussion of the 
ingredient classes.  Appendix B contains a sum-
mary of all available toxicity data.

3.5.1  Environmental Impacts

3.5.1.1  Biodegradation

If the ingredients in a cleaner do not 
degrade, they can reach levels that are toxic for 
aquatic life; they can also create foaming prob-
lems and interfere with treatment operations at 
a POTW.  Biodegradation is the destruction of 
a compound by the biological action of living 
organisms.  For cleaning ingredients, the most 
relevant biological action is the action of micro-
organisms in wastewater treatment plants and in 
receiving waters.  There are two ways to consider 
biodegradation:  primary and ultimate biodeg-
radation.  Primary biodegradation occurs when 
the compound of interest is altered by biological 
action; this is measured by the change in concen-

tration of that compound.  Ultimate biodegrada-
tion is the complete conversion of the original 
compound of interest to carbon dioxide, water, 
and mineral salts.  This can be measured by 
the removal of carbon, the evolution of CO

2,
 or 

oxygen consumption (Swisher 1991; Hutzinger 
1985).

Biodegradation can occur aerobically, in 
the presence of oxygen, or anaerobically, in the 
absence of oxygen.  Some compounds are read-
ily biodegradable with aerobic organisms but are 
resistant to biodegradation by anaerobic organ-
isms.  Several types of tests are used to measure 
biodegradability, from simple bottle tests to tests 
that attempt to simulate sewage treatment plant 
conditions.  In selecting a test method, Green Seal 
aims to choose a test that would fail a compound 
that will not biodegrade in the environment and 
would pass a compound that will be degradable 
in the environment.  The International Standards 
Organization (ISO) has published a number of 
tests for measuring ultimate biodegradability 
in aquatic environments.  The Organization for 
Economic Cooperation and Development (OECD) 
developed a defi nition for a readily biodegradable 
compound that states that a compound is readily 
biodegradable if, in a 28- day test, it biodegrades 
by 60% or more within 10 days of the time when 
biodegradation fi rst reaches 10%.  (Santa Monica, 
California uses the OECD defi nition of ready bio-
degradability in its purchasing criteria.)

3.5.1.2  Aquatic Toxicity

Wastewaters that are toxic can harm fi sh 
and other aquatic organisms, posing aesthetic 
problems, as well as possible contamination of 
drinking water sources.  A common measure of 
aquatic toxicity is the concentration at which a 
certain percent of an organism dies within a cer-
tain time frame.  For example, “LC

50
 (fi sh, 96h)” 

is a common measure of aquatic toxicity that 
denotes the concentration at which 50% of fi sh die 
in 96 hours.
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There are no aquatic toxicity standards 
for chemical mixtures such as cleaners.  EPA has 
published a guidance document for conducting 
cleaner technologies substitutes assessments (EPA 
1996a).  The assessment provides criteria for 
evaluating the aquatic toxicity of chemicals used 
in various manufacturing processes (Table 3.4).

Chronic/
Acute Toxicity              Value                     Rating

Chronic Values      +/- 0.1 mg/L          High toxicity

                               > 0.1 to +/-       Moderate toxicity
                                  10 mg/L

                                >10 mg/L            Low toxicity

Acute Values          +/-1.0 mg/L          High toxicity

                               > 1.0 to +/-       Moderate toxicity
                                 100 mg/L

                               >100 mg/L           Low toxicity

3.5.1.3  Bioconcentration

Bioconcentration is the elevated concen-
tration of a chemical in an organism compared to 
the concentration in the surrounding environment.  
Some chemicals are taken up by small aquatic 
organisms and increase in the food chain as these 
organisms are consumed by larger animals.  A 
bioconcentration factor (BCF) is a measure of 
a compound’s tendency to bioaccumulate.  It is 
defi ned as the ratio of the concentration of the 
test substance in the fi sh or other organism to the 
concentration in the surrounding medium (i.e., 
water).  The Canadian Environmental Choice 
Program defi nes a compound with a BCF > 100 as 
persistent.  However, EPA’s Cleaner Pilot project 
defi nes products with a BCF < 1,000 as preferable 
in terms of food chain exposure.  Alkylphenol eth-
oxylates (APEs) and o-phenyl phenol have BCFs 
greater than 100.

3.5.1.4  Eutrophication

Eutrophication is caused by the discharge 

of nutrient-rich wastes into bodies of water. These 
wastes cause algae blooms and subsequent dis-
solved-oxygen depletion as the algae dies. This 
reduction in dissolved oxygen harms aquatic life 
and leads to fi sh kills.  Phosphates are one cause 
of eutrophication in surface waters (Ford 1993).  
Many times phosphate discharges from indus-
try are a local issue, such as in the Great Lakes 
region.  Some POTWs can treat phosphates at an 
additional charge to industry.  There are a number 
of regulations and programs that address the phos-
phate content of laundry detergents and cleaners.  
Green Seal selected a phosphate limit of 0.5% 
because it effectively limits the quantity of phos-
phates and it coincides with many state purchas-
ing programs.

3.5.1.5  Endocrine Disruption

Chemicals that mimic or block the activi-
ties of hormones are known as endocrine disrupt-
ers.  These compounds have a number of effects 
such as decreased fertility in birds, shellfi sh, and 
mammals (Colburn 1996).  No recognized list of 
endocrine disrupters exists, and no standard test 
method for determining if a chemical is an endo-
crine disrupter exists.  However, there is evidence 
that alkylphenol ethoxylate surfactants and dibutyl 
phthalate act as endocrine disrupters; this evi-
dence was considered in the development of the 
standard.

3.5.2  Ingredients

3.5.2.1  Surfactants

Biodegradation.  Tables 3.5 and 3.6 sum-
marize the biodegradability of a number of surfac-
tants.  In general, surfactants with linear structures 
are more biodegradable than surfactants with 
branched structures.  Tetrapropylene alkylbenzene 
sulfonate (TBS), i-nonylphenol 9 ethoxylate, and 
the ethylene oxide/block propylene copolymers 
exhibit the poorest ultimate biodegradability.
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Table 3.5  Anaerobic biodegradation of common sur-
factants (Swisher 1991; Hill et al. 1997).

Surfactants                 Extent         Time       Analysis

LAS                             20%         3 days       MBAS

C
15-16 

- α-olefi n         31 - 43%     28 days      MBAS

sulfonates

Coco-ethoxylate      53 - 67%     28 days      MBAS
alcohol sulfate

Alkylpolyglycoside    > 96%      unknown    unknown

A number of studies have examined the 
presence of common surfactants in the environ-
ment (Table 3.7).  Surfactants that persist in the 
environment have the potential to reach levels 
harmful to aquatic life.  In Europe, some countries 
became concerned over the levels of alkylphenol 
ethoxylates (APEs) in some of their rivers and 
over research showing that APEs act as endocrine 
disrupters.  In fact, Germany and Switzerland 

alkylbenzene sulfonate; TBS: tetrapropylene alkylbenzene sulfonate; EO: ethylene oxide or ethoxylate unites; PO: propyl-alkylbenzene sulfonate; TBS: tetrapropylene alkylbenzene sulfonate; EO: ethylene oxide or ethoxylate unites; PO: propyl-alkylbenzene sulfonate; TBS: tetrapropylene alkylbenzene sulfonate; EO: ethylene oxide or ethoxylate unites; PO: propyl-
ene oxide units

Table 3.6  Aerobic biodegradation of surfactants in screening tests (Swisher 1991; Hill et al. 1997).Table 3.6  Aerobic biodegradation of surfactants in screening tests (Swisher 1991; Hill et al. 1997).Table 3.6  Aerobic biodegradation of surfactants in screening tests (Swisher 1991; Hill et al. 1997).

Surfactants                                                                                  Primary Primary Primary 
                                                                                                                                          BiodegradationBiodegradationBiodegradation    Ultimate Biodegradation
                                                                                                                                          BiAS     BiAS     BiAS                    Closed           OECD Screen
                                                                                                                                          RemovalRemovalRemoval                Bottle Test      Test
                                                                                                                                                                                                                                 (% ThOD)      (% C-removal)

Anionic surfactants

     LAS                                                                                                                                    95                     65                   73

     TBS                                                                                                                            8 - 25                0 - 8              10 - 13

     C
14-18

α-Olefi n sulfonates                                                                                                                                                                99                     85                   85

     sec.-C
13-18

-Alkane sulfonates                                                                                                                                                96                     73                   80

     C
16-18

 -Fatty alcohol sulfates                                                                                                                                                    99                     91                   88

     C
12-15

 -Oxo alcohol sulfates                                                                                                                                                       99                     86                   —

     C
12-14 

-Fatty alcohol diethylene-glycol ether sulfates                        -Fatty alcohol diethylene-glycol ether sulfates                        -Fatty alcohol diethylene-glycol ether sulfates                                         98                  100 —    

     C
16-18

 -α-Sulfo fatty acid methyl esters                                                                                                 99                     76                   —

Nonionic surfactants

     C
16-18

-Fatty alcohols 14 EO                                                                                                                                                       99                     86                   80

     C
12-14

-Fatty alcohols 30 EO                                                                                                                                                       99                     27                   —

     C
12-14

-Fatty alcohols 50 EO                                                                                                                                                       98                     —                   —

     C
12-18

-Fatty alcohols 6 EO 2PO                                                                                                                                     95                     83                   69

     C
12-18

 -Fatty alcohols 5 EO 8PO                                                                                                                                  70                     15                   —

     C
12-14

-Fatty alcohols 10 PO                                                                                                                                           50 - 63                 21                   11

     C
13-15

-Oxo alcohols 7 EO                                                                                                                                                                  93                     62                   —

     i-Nonylphenol 9 EO                                                                                                                                                                              6 - 78               5 - 10              8 - 17

     n-C
8-10

– Alkylphenols 9 EO                                                                                                                                                      84                     29                     -

     C
12-18

-Amines 12 EO                                                                                                                                                                                     88                     33                   —

     Alkylpolyglycocide                                                                                                                                                                                                                                                                                                                                                                                                               73 - 88            90 - 94

                       

                    

                                                     

                                                

                                                 

                                                  

-Fatty alcohol diethylene-glycol ether sulfates                        

                                

                                                  

                                                  

                                                  

                                            

                                           

                                              

                                                      

                                                          

                                                  

                                                            

                                                               

                    

               

                    

                    

                    

                    

                 

                    

                    

                    

                    

                    

                    

                

                    

              

                    

                    

                    

           
    
     

                   

              

                   

                   

                   

                   

                  

                   

                   

                   

                   

                   

                   

                  

                   

              

                     

                   

            

                                                      



Green Seal Standard and Environmental Evaluation for General-Purpose, Bathroom, and Glass Cleaners Used for Industrial and Institutional Purposes

96

banned the use of APEs in cleaning products, and 
they are currently being phased out in the United 
Kingdom, Belgium, the Netherlands, and Sweden.  
APEs will be discussed in more detail in the fol-
lowing section.

APEs.  Dickey (1997) published a compre-
hensive review of the environmental impacts of 
APEs and discussed options for replacing them.  
APEs are not readily biodegradable in standard 
tests (Schwartz and Vaeth 1987; SRI 1996).  In 
addition to incomplete biodegradability, APEs 
are initially metabolized into nonylphenol, octyl-

Table 3.7  Surfactants in the environment (concentration in ppm).Table 3.7  Surfactants in the environment (concentration in ppm).Table 3.7  Surfactants in the environment (concentration in ppm).

                                                                     APE                                                                LAS                                        (C
18

) Me
2
Nt

In household and municipal sewage 1                                                                                                                                                                                                                   

   - receiving waters, US                              0 - 0.5                                                                                                                                                                                              

Surface waters & groundwaters                                                                                                                                                                                                                           

   - river, Illinois 1                                         0.001 - 0.0050.001 - 0.0050.001 - 0.005                      0.01                                       

   - river, U.S. 1                                                                                                                                                                                                                              0.01 - 0.03                            

   - estuary, U.S. 1                                                                                                                                                                                                                0.001 - 0.005                        

   - river, Ohio 1                                            0 - 0.5                                                                                                                                                                                              

   - river, U.S. 1                                                                                                                                                                                                                                                                                                                                                                        0.04 - 0.08

   - river, U.S. 1                                                                                                                                                                                                                                                                                                                                                                        0.01 - 0.04

   - river, Mississippi 2                                                                                                                                                                                             0.0001 - 0.028                      

   - rivers, U.S. (90% of 30 locations) 3        0.003 - 2.960.003 - 2.960.003 - 2.96                                                                                                                                                                      

   - river, Indiana  1                                        0.0012                                                                                                                                                                                              

   - rivers, U.S. (26 locations) 3                                                                                                                                                    0.010 - 0.300                        

Sediment                                                                                                                                                                                                                                                             

   - rivers, U.S. (90% of 30 locations) 4        < 0.390                                                                                                                                                                                           

    -river, Mississippi 4                                                                                                                                                                                             0.01 - 20                               

   - rivers, U.S. (15 locations) 3                                                                                                                                                    16 - 322                                

APE:  Alkylphenol ethoxylate and metabolites; LAS:  Linear alkylbenzene sulfonate; (CAPE:  Alkylphenol ethoxylate and metabolites; LAS:  Linear alkylbenzene sulfonate; (CAPE:  Alkylphenol ethoxylate and metabolites; LAS:  Linear alkylbenzene sulfonate; (C
18

) x Me
2
 Nt: a dialkyldimethyl 

quaternary ammonium compound
1  Swisher (1991).
2  Tabor and Barber (1996).
3  Rappaport and Eckhoff (1990).
4  Naylor et al. (1992).

   - rivers, U.S. (15 locations) 

Table 3.7  Surfactants in the environment (concentration in ppm).Table 3.7  Surfactants in the environment (concentration in ppm).Table 3.7  Surfactants in the environment (concentration in ppm).Table 3.7  Surfactants in the environment (concentration in ppm).

(C
18

) Me
2

In household and municipal sewage 

   - receiving waters, US

Surface waters & groundwaters 

   - river, Illinois 

   - river, U.S. 

   - estuary, U.S. 

   - river, Ohio 

   - river, U.S. 

   - river, U.S. 

   - river, Mississippi 

   - rivers, U.S. (90% of 30 locations) 

   - river, Indiana

   - rivers, U.S. (26 locations) 
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phenol, nonylphenol monocarboxcyclic acid, phenol, nonylphenol monocarboxcyclic acid, phenol, nonylphenol monocarboxcyclic acid, 
and octylphenol monocarboxcyclic acids, which 
tend to be less biodegradable, more toxic, and 
more persistent (Dickey 1997; Ahel et al. 1993, 
1994).  Although APEs are removed effectively 
(99%) by tertiary wastewater treatment, they are 
poorly removed by primary wastewater treatment 
plants (12%) (Fedinger et al. 1995).  Furthermore, 
instead of being mineralized completely to CO

2
, 

water, and mineral salts, these compounds tend 
to adsorb to sludge and sediment, where their 
half life has been estimated at 60 years (Shang 
et al. 1999).  Heinis et al. (1999) also reports the 
persistence of APEs in sediment.  APEs and their 
metabolites have been detected in surface waters 
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and sediments in the United States and Europe 
(Table 3.4).  Finally, APEs can be magnifi ed 
through the food chain; the BCF for nonylphenol 
ethoxylate is 300 in fi sh and up to 10,000 in algae 
(Dickey 1997).

An increasing amount of evidence is being 
published that APEs and their metabolites are 
endocrine disrupters, and their effects have been 
documented in aquatic life.  Although a compre-
hensive analysis of APEs is presented in Dickey 
(1997), some more recent data are summarized 
here.  The Illinois EPA lists p-nonylphenol and 
p-octylphenol (metabolibes of nonylphenol and 

octylphenol ethoxylate, respectively) as a known 
and a probable endocrine disrupters, respec-
tively (Illinois EPA 1997).  Ashfi eld et al. (1998) 
reported that female juvenile rainbow trout 
exposed to 30 µg/L exhibited growth reduction 
and increased ovary size.  Exposure to nonylphe-
nol mono-carboxylic acid, a nonylphenol ethoxyl-
ate metabolite, at 1 to 10 µg/L caused a signifi cant 
reduction in ovary size.  Miles-Richardson et al. 
(1999) reported increased testicular lesions and 
necrotic spermatazoa at a concentration of 1.1 
and 3.5 µg nonylphenol/L.  Jobbling and Sumpter 
(1996) reported that fi sh exposed to nonylphenol 
or octylphenol at 0.5 to 0.65 µg/L showed changes 

Table 3.8  Acute toxicity of surfactants to aquatic lifeTable 3.8  Acute toxicity of surfactants to aquatic lifeTable 3.8  Acute toxicity of surfactants to aquatic life1.

Surfactants                                     Fish LC
50

Fish LC
50

Fish LC
                                                                                          

Daphnia LCDaphnia LCDaphnia LC
50

Daphnia LC
50

Daphnia LC
              

Algae (growth inhibition)
                                                       (mg/L)                                                               (mg/L)(mg/L)(mg/L)                    NOEC (mg/L)

LAS                                               3 - 10                                                                   8 - 208 - 208 - 20                     30 - 300

C
14-18

-α-Olefi n sulfonates               2 - 20                                                                   5 - 505 - 505 - 50                     10 - 100

Fatty alcohol sulfates                     3 - 20                                                                   5 - 705 - 705 - 70                     60

Alcohol ether sulfates                    1.4 - 20                                                          1 - 501 - 501 - 50                     65

Alkane sulfonates        

Soaps                                              6.7 - 150                                                    ——                          10 - 50

Fatty alcohol EO/PO adduct         0.5 - 1                                                                0.3 - 10.3 - 10.3 - 1                    —

Alkylpolyglycoside                        LC
0

* = 3.7                                             38 - 4838 - 4838 - 48                   10

Alkylphenol ethoxylates                                                                                                                                                                                                              

   - C
9

                                                                                                                                                                                                                                                       

         7 EO                                      3.2                                                                                 4.1 (96hr)4.1 (96hr)4.1 (96hr)              

         9 EO                                      1.6                                                                                                                                                                                                                                        

Alcohol ethoxylates                                                                                                                                                                                                                                                                                    

   - C
9-10

                                                                                                                                                                                                                                           

          2.5 EO                                  5 - 7                                                                                                                                                                                                                             

          5 EO                                     8 - 9                                                                                                                                                                                                                             

          6 EO                                     5.4                                                                                                                                                                                                                                        

   - C
12-15

                                                                                                                                                                                                                                       

          7 EO                                     0.48                                                                                                                                                                                                                                

LAS: linear alkylbenzene sulfonate; EO: ethylene oxide or ethoxylate unitsLAS: linear alkylbenzene sulfonate; EO: ethylene oxide or ethoxylate unitsLAS: linear alkylbenzene sulfonate; EO: ethylene oxide or ethoxylate units
1  Schwarz and Vaeth 1987; Hill et al. 1997; Talmage 1994 Schwarz and Vaeth 1987; Hill et al. 1997; Talmage 1994 Schwarz and Vaeth 1987; Hill et al. 1997; Talmage 1994

Table 3.8  Acute toxicity of surfactants to aquatic lifeTable 3.8  Acute toxicity of surfactants to aquatic lifeTable 3.8  Acute toxicity of surfactants to aquatic lifeTable 3.8  Acute toxicity of surfactants to aquatic life

NOEC (mg/L)(mg/L)(mg/L)(mg/L)(mg/L)

14-18

Fatty alcohol sulfates

Soaps

Fatty alcohol EO/PO adduct     

0
Alkylpolyglycoside

Alkylphenol ethoxylates

9

Alcohol ethoxylates

9-10

12-15
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in their production of vitellogenin, an egg yolk 
protein normally produced by female fi sh.

Because of the evidence that APEs are 
persistent and act as endocrine disrupters, APEs 
should not be an ingredient in an environmentally 
preferable cleaner.  Therefore, the standard will 
exclude products containing them.

Aquatic Toxicity.  Table 3.8 summarizes 
the aquatic toxicity of common surfactants (Tal-
mage 1994; Hill et al. 1997; Schwarz and Vaeth 
1987).  It is diffi cult to draw conclusions about 
the relative toxicity of the surfactants because the 
results of toxicity testing vary depending on the 
species tested and the temperature.

3.5.2.2  Builders
Eutrophication caused by the disposal of phos-
phates is one signifi cant issue associated with the 
disposal of builders.  Another is EDTA, which has 
poor biodegradability (Hinck et al. 1997; Kaluza 
1998; Nortemann 1999).  In the modifi ed OECD 
test, only 20% of dissolved organic carbon was 
removed after 19 days, and anaerobic biodegrada-
tion of EDTA is negligible (HSDB 1999).  EDTA 
also remobilizes heavy metals in the sediment of 
polluted waters (Bordas and Bourg 1998).  How-
ever, the mobilization of heavy metals depends 

on the concentration of EDTA and heavy metals; 
the pH and redox potential of the water; and the 
presence of competitive ligands and precipitat-
ing anions (Oude 1992; Gonsinor et al. 1997).  
Landbank (1984) reports that zeolites, which 
tend to precipitate during water treatment, can 
signifi cantly increase the amount of wastewater 
treatment sludge.  The other builders are relatively 
inert and would not be expected to cause signifi -
cant problems during disposal.
3.5.2.3  Antimicrobials

Table 3.9 summarizes the available toxic-
ity data for antimicrobials.  A cleaning product 
containing a typical use concentration of 0.1% of 
either of the quaternary ammonium compounds 
listed in Table 3.9 would be considered toxic 
to aquatic life according to EPA (1996b) guid-
ance.  A product containing a similar dilution of 
o-phenylphenol would not be considered toxic.  
However, o-phenolphenol is considered a carcino-
gen by EPA, and it has a BCF ranging from 15 
to 607; therefore, it could be magnifi ed through 
the aquatic food chain.  Sodium hypochlorite and 
the alcohols are relatively nontoxic to aquatic life 
at their use concentrations.  The alcohols would 
probably evaporate in a wastewater treatment 
plant. 

Table 3.9  Aquatic toxicity of antimicrobials.

Compound                                                        Fish LCFish LCFish LC
50    

Fish LC
50    

Fish LC                        Daphnia LC
50

Daphnia LC
50

Daphnia LC                Source
                                                                          (mg/L) 1                                                                                                                            (mg/L) 2

Alkyldimethylbenzyl-ammonium chloride                                                                                                                                     0.039                             HSDB, ET

Didecyl dimethyl ammonium chloride             0.47 (24h)0.47 (24h)0.47 (24h)                                                             0.059                             HSDB, ET

o-phenylphenol                                                 3.4                                                                                                                                                                                                     HSDB

Ethanol                                                              11,100                                                                               3,715                             SDB

Isopropyl alcohol                                              4,200                                                                                     1,099                             SDB

Sodium hypochlorite                                        5.9                                                                                                 2.1                                 HSDB, ET

ET: ECOTOX; HSDB: Hazardous Substances Data Bank; SDB: Solvent database (no date)ET: ECOTOX; HSDB: Hazardous Substances Data Bank; SDB: Solvent database (no date)ET: ECOTOX; HSDB: Hazardous Substances Data Bank; SDB: Solvent database (no date)
1  Flathead minnow, 96-hour test unless otherwise noted.
2  48-hour test.  Daphnia are small freshwater invertebrates.  48-hour test.  Daphnia are small freshwater invertebrates.  48-hour test.  Daphnia are small freshwater invertebrates.

(mg/L) (mg/L) 

HSDB, ETAlkyldimethylbenzyl-ammonium chloride

HSDB, ET0.47 (24h)0.47 (24h)0.47 (24h)Didecyl dimethyl ammonium chloride

o-phenylphenol

3,71511,100

1,0994,200Isopropyl alcohol
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3.5.2.4  Miscellaneous Ingredients
The disposal of dyes containing heavy metals is 
the most signifi cant concern due to their persis-
tence.  The other ingredients should have minor 
impacts.  The disposal of dibutyl phthalate, some-
times used as a solvent, can lead to endocrine 
system effects.  The Illinois EPA lists dibutyl 
phthalate as a suspected endocrine disrupter (Illi-
nois EPA 1997).

3.5.3  Summary of Environmental Impacts 
from Disposal of Cleaners
The disposal of cleaning chemicals generates 
signifi cant environmental impacts, particularly 
for surface waters and aquatic life.  Although 
most surfactants are relatively nontoxic, APEs 
do not biodegrade readily.  Additional concerns 
exist over APE’s ability to disrupt the endocrine 
system.  Among builders, phosphates have the 
greatest impact on streams due to eutrophication.  
Among antimicrobials, quaternary ammonium 
compounds tend to be toxic to aquatic life, and 
phenolic antimicrobials can bioaccumulate in 
the aquatic food chain.  Finally, packaging that 
is not recycled depletes landfi ll space, and the 
combustion of PVC releases dioxins.  Section 3.6 
summarizes the impacts from all life-cycle stages 
qualitatively.

3.6  Summary of Environmental Evaluation of 
Cleaning Chemicals

Table 3.10 summarizes the qualitative 
health and environmental impacts of a number 
of cleaning ingredients.  The plus sign indicates 
relatively fewer impacts; the minus sign indi-
cates relatively greater impacts and zero indicates 
impacts similar to others.

3.6.1  Surfactant
Most surfactants except for soap are manufac-
tured, at least in part, from synthetic sources, and 
differences in the raw material extraction and pro-
cessing of surfactant building blocks is diffi cult to 
discern because of the complex and varied inter-
mediates.  However, distinctions exist in the man-

ufacturing and disposal stages.  APEs, LAS, and 
cocoamide diethanolamine generate more toxic 
releases during their manufacture than soap, alkyl-
polyglycosides, and alcohol sulfates.  In addition, 
the NTP has found evidence of cocoamide dieth-
anolamine’s potential carcinogenic activity (NTP 
1998b).  Furthermore, APEs and LAS do not 
biodegrade as well as soap, alkylpolyglycosides, 
and alcohol sulfates.  Finally, concerns exist over 
the role of APEs as endocrine disrupters.

3.6.2  Builders
Builders can have signifi cant health impacts 
during product use as well as during manufacture 
and disposal.  A number of builders modify pH, 
and products with a pH outside the neutral range 
can irritate or damage the skin and eyes.  Phos-
phates and EDTA have greater impacts during 
disposal than other builders because phosphates 
are one cause of eutrophication, and EDTA can 
mobilize persistent toxics in the sediment.  Fur-
thermore, EDTA generates greater burdens during 
its manufacture than the other builders.  Land-
bank (1994) published a life-cycle comparison of 
phosphates and zeolites/PCA and reported that 
phosphates and zeolites/PCA have approximately 
equivalent life-cycle environmental burdens.  
However, a good deal of controversy exists over 
some of the assumptions in the study.

3.6.3  Solvents
Solvents impose their greatest impacts during 
manufacture and use.  During manufacturing, 
glycol ethers have the greatest impacts among the 
solvents, and some of the glycol ethers are the 
most toxic during the use phase.  Terpenes and 
alcohols derived from natural sources have the 
fewest impacts during manufacturing.  The manu-
facture and use of any of the common solvents 
cause the release of VOCs, which can irritate 
workers, degrade indoor air quality, and contribute 
to urban smog.  Therefore, the use of solvents in 
cleaning products should be limited.

3.6.4  Aerosol Propellants
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Table 3.10  Qualitative health and environmental impacts of common cleaning ingredients.Table 3.10  Qualitative health and environmental impacts of common cleaning ingredients.Table 3.10  Qualitative health and environmental impacts of common cleaning ingredients.

                                                                  ManufacturingManufacturingManufacturing      Distribution        Use                  Disposal

Surfactants
   Linear alkylbenzene sulfonate               -                                                                                     +                         +                      -
   Alcohol sulfates                                      +                                                                                  +                         +                      +
   Alkylpolyglycosides                               +                                                                                  +                         +                      +
   Soap                                                       +                                                                                  +                         +                      +
   Nonylphenol ethoxylate                         -                                                                                     +                         +                      -
   Cocoamide diethanolamine                    -                                                                                     0                         -                       0
Builders
   Sodium hydroxide                                  0                                                                                  -                          -                       0
   Sodium carbonate/bicarbonate               +                                                                                  +                         +                      +
   Phosphoric acid                                      0                                                                                  -                          -                       -
   Citric acid                                               +                                                                                  0                         0                      +
   Sodium silicates                                     +                                                                                  -                          0                      +
   Sodium tripolyphosphate                       0                                                                                  +                         0                      -
   Zeolites/PCA                                          0                                                                                  +                         0                      0
   EDTA                                                     -                                                                                     0                         0                      -
Solvents
   Alcohols                                                 0                                                                                  -                          0                      0
   Terpenes                                                 0                                                                                  -                          -                       0
   Glycol ethers                                          -                                                                                     -                          -                       0
Aerosol Propellants
   Hydrocarbons                                         -                                                                                     -                          -                       -
Antimicrobials
   Quaternary ammonium compounds       -                                                                                     0                         -                       -
   Phenols                                                   -                                                                                     -                          -                       -
   Alcohols                                                 0                                                                                  -                          -                       0
   Sodium hypochlorite                              0                                                                                  -                          -                       0
   Pine oil                                                   +                                                                                  -                          -                       0
Miscellaneous ingredients
  Dyes                                                        - to 0                                                                0                         0                      - to +
  Fragrances                                               0                                                                                  0                         -                       0
Packaging
  HDPE                                                      0                                                                                  0                         NR                  0
  PET                                                         0                                                                                  0                         NR                  0
  PVC                                                         -                                                                                     0                         NR                  -
  Aerosol cans                                            -                                                                                     -                          NR                  -
  Cardboard                                                0                                                                                  0                         NR                  0
  Glass                                                        +                                                                                  -                          -                       0

NR:  Not relevant.
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The use and storage of fl ammable gasses under 
pressure are the greatest concern associated with 
aerosol propellants.  These propellants are also 
VOCs and contribute to poor air quality.  Clean-
ing products containing hydrochlorofl uorocarbons 
are no longer sold due to their effect on the ozone 
layer.  Many products are available in non-aero-
sol forms, so the need for aerosol propellants in 
cleaning products is unclear.

3.6.5  Antimicrobials
Antimicrobials have their greatest impacts during 
their manufacture, use, and disposal.  Quaternary 
ammonium compounds and phenols have the 
greatest impacts during their manufacture.  All 
antimicrobials can damage worker skin and eyes, 
depending on concentration.  The alcohols and 
phenols are VOCs, which can be harmful to work-
ers who inhale them.  Alcohols and phenols also 
degrade indoor air quality and contribute to urban 
smog.  Finally, quaternary ammonium compounds 
can be toxic to aquatic life, depending on their 
concentrations.

Increasingly, antimicrobials are being 
added to all types of cleaning products.  While 
the use of antimicrobials or some form of dis-
infection is clearly necessary for food prepara-
tion surfaces and for some surfaces in hospitals, 
controversy exists over the benefi ts of disinfecting 
environmental surfaces in the home, offi ce, or 
other institutional settings.  Additionally, disagree-
ment exists over whether adding antimicrobials to 
cleaning products is benefi cial.  In this subsection, 
Green Seal reviews available data on whether dis-
infecting environmental surfaces is necessary and 
whether antimicrobials should be incorporated 
into cleaning products.

Is disinfecting environmental surfaces 
necessary?  Microorganisms, including bacteria, 
fungi, and viruses, are present on nearly all sur-
faces in our environment.  Some of these micro-
organisms are capable of producing infection in 
humans, and people generally believe that using a 

disinfectant or disinfecting cleaner will reduce the 
potential for the spread of disease. However, the 
benefi ts of this practice are unclear for the follow-
ing reasons:

•    The benefi ts of disinfecting are well estab-
lished for food preparation surfaces and for 
surfaces in hospitals that may come into 
contact with broken skin or mucous mem-
branes (CDC 1985; Rutala 1996; Russell et al. 
1999).  Although microorganisms are pres-
ent on walls, fl oors, and other environmental 
surfaces, they are rarely associated with the 
transmission of infections, even in hospital 
settings.  Therefore, extraordinary attempts 
to disinfect or sterilize these environmental 
surfaces are rarely necessary (CDC 1985).  
Levy (1998) states that there is no evidence 
that disinfecting environmental surfaces, such 
as fl oors, walls, and furniture, decreases the 
spread of disease in households.  Research is 
clearly needed to determine if there are public 
health benefi ts to disinfecting environmental 
surfaces.

•    Cleaning on a regular basis, without the use 
of disinfectants, is an effective method for 
eliminating most microorganisms.  Cleaning 
also removes the source of food microorgan-
isms need in order to reproduce.  According 
to Russell et al. (1999), disinfectants are not 
necessary for eliminating most microorgan-
isms on fl oors, walls, ceilings, furniture, and 
sinks; standard cleaning is suffi cient.  The 
CDC also recommends only routine cleaning 
and removal of soil for general housekeeping 
activities in hospitals.

Should antimicrobials be part of an indus-
trial and institutional cleaning product? More 
controversy exists as to whether antimicrobials 
should be included in cleaning products.  Some 
manufacturers state that antimicrobials are nec-
essary to protect public health, and they believe 
antimicrobials must be included in cleaners to 
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conserve labor and labor expenses.  Other manu-
facturers and the city of Santa Monica, CA believe 
that cleaning and disinfecting are two separate 
activities.  They cite two reasons for separating 
cleaning from disinfecting:

•    A surface must be clean or relatively clean 
prior to disinfecting.  Although antimicrobials 
are inactivated by organic soil, some antimi-
crobials are more sensitive than others.  For 
example, sodium hypochlorite is inactivated 
by the presence of organic soil; however, qua-
ternary ammonium compounds and phenols 
are more tolerant of organic soils.

•    Workers must exercise care when using 
disinfecting cleaners to avoid recontaminat-
ing areas as they are attempting to disinfect.  
For example, using a soiled rag, sponge, or 
mop could recontaminate a surface that is 
being disinfected.  In addition, workers must 
follow the directions carefully to ensure that 
the antimicrobial has had suffi cient contact 
time to achieve good bacterial kill.  Krilov et 
al. (1996) report that improved cleaning and 
disinfection can be used effectively as part of 
an infection control program in a school.

Summary.  The use of antimicrobials 
presents a challenge because Green Seal aims not 
only to reduce the use of unnecessary ingredients 
but to protect public health.  After considering the 
literature, product formulations, and discussions 

with purchasers, users, and formulators, Green 
Seal has decided to consider general-purpose and 
glass cleaners that are required to be registered 
under FIFRA outside the scope of the standard.  
However, bathroom cleaners that are required to 
be registered under FIFRA will be considered 
within the scope of the standard.

3.6.6  Miscellaneous Ingredients
Dyes can have signifi cant environmental impacts 
during their manufacture and disposal.  However, 
dyes can assist workers in identifying cleaning 
products, thereby reducing the potential for acci-
dentally mixing incompatible chemicals.  Because 
dyes containing heavy metals have signifi cant 
environmental impacts, Green Seal has prohibited 
heavy metals in a product.

Fragrances can have impacts during their 
manufacture and use.  Nearly all manufacturers 
stated that fragrances were necessary because they 
reduce the need for cleaning and mask the scent 
of unpleasant-smelling ingredients.  The Inter-
national Fragrance Association has developed a 
code of practice for fragrances, and Green Seal 
recommends that manufacturers follow this code 
of practice.

The OSHA regulations concerning the 
defi nitions of human health hazards defi ned highly 
toxic and toxic chemicals using the criteria listed 
in Table 4.3 (29 CFR Part 1910.1200, App A).  
For the purposes of defi ning toxic compounds, 
acute toxicity test results are used.  OSHA recog-acute toxicity test results are used.  OSHA recog-

Table 4.1  Toxicity levels in CPSC regulations.

Toxicity Ranking               Measure                                                                                                                                                                                                             Species

Highly toxic                      LD
50

< 50 mg/kg (oral)                                                                                                                                                                      White rats
                                         LC

50
< 200 ppm (inhalation) 200 ppm (inhalation) 200 ppm (inhalation)                                                                                                                                             White rats

                                         LC
50

< 2 mg/L (inhalation dust or aerosol) 2 mg/L (inhalation dust or aerosol) 2 mg/L (inhalation dust or aerosol)                         White rats
                                         LD

50
< 200 mg/kg (skin)                                                                                                                                                               Rabbits

Toxic                                 50 mg/kg < LD
50

< 5 g/kg (oral) 5 g/kg (oral) 5 g/kg (oral)                                         White rats
                                         200 ppm < LC

50
< 20,000 ppm (inhalation) 20,000 ppm (inhalation) 20,000 ppm (inhalation)                        White rats

                                         2 mg/L < LC
50

< 200 mg/l (inhalation dust or aerosol) 200 mg/l (inhalation dust or aerosol) 200 mg/l (inhalation dust or aerosol)       White rats
                                         200 mg/kg < LD

50
< 2 g/kg (skin) 2 g/kg (skin) 2 g/kg (skin)                                       Rabbits

Table 4.1  Toxicity levels in CPSC regulations.

Toxicity Ranking Species
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Table 4.2  Toxicity levels given in the TSCA prioritization methodology.Table 4.2  Toxicity levels given in the TSCA prioritization methodology.Table 4.2  Toxicity levels given in the TSCA prioritization methodology.

Type of Exposure                                            Toxicity RankingToxicity RankingToxicity Ranking                                       Measure

Acute                                                              Extremely ToxicExtremely ToxicExtremely Toxic                           LD
50

 < 50 mg/kg (oral)

                                                                                                                                                                                    LD
50

 < 1 mg/kg (dermal)

                                                                                                                                                                                    LD
50

 < 5 mg/L (inhalation)

                                              Very Toxic                                                                                                                LD
50

 = 50 - 500 mg/kg (oral)

                                                                                                                                                                                    LD
50

 = 1 - 50 mg/kg (dermal)

                                                                                                                                                                                    LD
50

 = 5 - 50 mg/L (inhalation)

                                              Moderately toxicModerately toxicModerately toxic                            LD
50

 = 500 - 5,000 mg/kg (oral)

                                                                                                                                                                                    LD
50

 = 50 - 500 mg/kg (dermal)

                                                                                                                                                                                    LD
50

 = 50 - 500 mg/L (inhalation)

                                              Slightly ToxicSlightly ToxicSlightly Toxic                                                                                                 LD
50

  > 5,000 mg/kg (oral)

                                                                                                                                                                                    LD
50

  > 500 mg/kg (dermal)

                                                                                                                                                                                    LD
50

  > 500 mg/L (inhalation)

Subchronic                                                    Extremely ToxicExtremely ToxicExtremely Toxic                             LD
50

  < 1 mg/kg/day (oral)

                                                                                                                                                                                    LD
50

  < 0.2 mg/kg/day (dermal)

                                                                                                                                                                                    LD
50 

 < 0.1 mg/L (inhalation)

                                              Very Toxic                                                                                                                LD
50

 = 1 - 10 mg/kg/day (oral)

                                                                                                                                                                                    LD
50

 = 0.2 - 1 mg/kg/day (dermal)

                                                                                                                                                                                    LD
50

 = 0.1 - 1 mg/L (inhalation)

                                              Moderately ToxicModerately ToxicModerately Toxic                           LD
50

 = 10 - 100 mg/kg/day (oral)

                                                                                                                                                                                    LD
50

 = 1 - 10 mg/kg/day (dermal)

                                                                                                                                                                                    LD
50

 = 1 - 10 mg/L (inhalation)

                                              Slightly ToxicSlightly ToxicSlightly Toxic                                                                                                 LD
50

 > 100 mg/kg/day (oral)

                                                                                                                                                                                    LD
50

 > 10 mg/kg/day (dermal)

                                                                                                                                                                                    LD
50

 > 10 mg/L (inhalation)

Type of Exposure Toxicity RankingToxicity RankingToxicity Ranking

Table 4.2  Toxicity levels given in the TSCA prioritization methodology.Table 4.2  Toxicity levels given in the TSCA prioritization methodology.Table 4.2  Toxicity levels given in the TSCA prioritization methodology.

nizes the importance of chronic toxicity studies; 
however, no defi ning standards were developed 
because of the range and diversity of toxic end-
points (Table 4.3).
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ing performance of products intended for use on 
resilient fl ooring and washable walls.

ASTM (American Society for Testing and Materials) 
D5343. 1997. Standard guide for evaluating clean-
ing performance of ceramic tile cleaners.

ASTM (American Society for Testing and Materials) E1971. 
1998. Standard guide for stewardship for the clean-
ing of commercial and institutional buildings.

Bardana, E. and A. Montanaro (eds). 1997. Indoor Air Pol-
lution and Health. New York, Basel, Hong, Kong:
Marcel Dekker.

Bartnik, F. and K. Kunstler. 1987. Biological Effects, Toxi-
cology and Human Safety, Chapter 9 in Surfac-
tants Consumer Products: Theory, Technology, 
and Application. Edited by J. Falbe, Springer 
Verlag, Heidelberg.

Barron, T. and L. Sutherland. 1999. Environmentally prefer-
able janitorial products: issues and opportunities. 
Pollution Prevention Review, Autumn.

Barron, T., C. Berg and L. Bookman. 1999. How to Select 
and Use Safe Janitorial Chemicals.  U.S. EPA 
Region IX, Pollution Prevention Incentives for 
States.

Barron, T., D. Raphael and S. Sutherland. 2000. Purchasing 
environmentally preferable janitorial products. Pol-
lution Prevention Review, Winter.

Table 4.3  Toxicity levels given in the OSHA regulations.Table 4.3  Toxicity levels given in the OSHA regulations.Table 4.3  Toxicity levels given in the OSHA regulations.

Toxicity Ranking                                              MeasureMeasureMeasure

Highly Toxic                                                     LD
50

 < 50 mg/kg (oral) < 50 mg/kg (oral) < 50 mg/kg (oral)

                                                                          LD
50

 < 200 mg/kg (dermal) < 200 mg/kg (dermal) < 200 mg/kg (dermal)

                                                                          LD
50

 < 5 mg/L (inhalation of mist, fume, or dust) < 5 mg/L (inhalation of mist, fume, or dust) < 5 mg/L (inhalation of mist, fume, or dust)

                                                                          LD
50

 < 200 ppm (inhalation of gas or vapor) < 200 ppm (inhalation of gas or vapor) < 200 ppm (inhalation of gas or vapor)

Toxic                                                                LD
50

 = 50 - 500 mg/kg (oral) = 50 - 500 mg/kg (oral) = 50 - 500 mg/kg (oral)

                                                                          LD
50

 = 200 - 1,000 mg/kg (dermal) = 200 - 1,000 mg/kg (dermal) = 200 - 1,000 mg/kg (dermal)

                                                                          LD
50

 = 2 - 20 mg/L (inhalation of mist, fume, or dust) = 2 - 20 mg/L (inhalation of mist, fume, or dust) = 2 - 20 mg/L (inhalation of mist, fume, or dust)

                                                                          LD
50

 = 200 - 2,000 ppm (inhal = 200 - 2,000 ppm (inhal = 200 - 2,000 ppm (inhalation of gas or vapor)

The OECD has developed criteria for classifying chemicals as very toxic, toxic, and harmful are The OECD has developed criteria for classifying chemicals as very toxic, toxic, and harmful are The OECD has developed criteria for classifying chemicals as very toxic, toxic, and harmful are 
based on the results of acute toxicity tests (Table 4.4).based on the results of acute toxicity tests (Table 4.4).based on the results of acute toxicity tests (Table 4.4).

Toxicity Ranking

based on the results of acute toxicity tests (Table 4.4).based on the results of acute toxicity tests (Table 4.4).based on the results of acute toxicity tests (Table 4.4).
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FOR IMMEDIATE RELEASE

Green Seal Announces First Certifi cation For Institutional and Industrial 
Cleaning Products

Washington, DC (October 21, 2002) – Green Seal is pleased to announce the fi rst certifi cations of industrial and 
institutional cleaning products under its standard for this category, GS-37.  The products are part of the Enviro Care® line 
of commercial cleaning products of Rochester Midland Corporation (RMC), based in Rochester, New York.  

Products of this type are widely used to clean schools, hospitals, commercial offi ces, and other business and organizations.  
As such, many people, including children, come into contact with these products in the ordinary course of their lives.  The 
toxic ingredients and volatile contents of many institutional cleaners pose threats to the health of building occupants as 
well as janitorial workers.  In addition, when these products are fl ushed into the wastestream they can harm aquatic life.

Enviro Care Glass Cleaner, Tough Job Cleaner, Neutral All Purpose Cleaner, and Washroom Cleaner are the fi rst 
institutional cleaning products to be recognized as Green Seal-certifi ed.  This means that these cleaners meet high levels 
of performance and pose minimal threats to human health and the environment compared to most other products in 
these categories.  Green Seal’s standard for industrial and institutional cleaners was developed in conjunction with the 
University of Tennessee under the sponsorship of Aberdeen Proving Ground, U.S. Army, and achieved a consensus among 
the stakeholders who participated.  

“Rochester Midland’s four Green Seal-certifi ed products demonstrate tremendous leadership in making this ubiquitous 
product category more environmentally responsible,” states Arthur Weissman, President and CEO of Green Seal.  
Weissman points out that a number of other companies are following Rochester Midland in seeking to get products 
certifi ed.  

Part of the impetus for this interest is the result of the Cleaning Products Work Group, a group of several States, 
municipalities, and companies led by the Commonwealth of Massachusetts under the aegis of the Center for a New 
American Dream; the Work Group recently adopted the Green Seal standard, GS-37, as its product criteria in going out for 
bid for new government contracts.

Paul Ferruzza of Rochester Midland says, “Ten years ago, ‘green’ chemicals were in their infancy. The focus on the 
Enviro Care product line and the advancement in technology by Rochester Midland’s Research and Development 
Department has placed the custodial maintenance business in a position to be benefi ciaries of the green sustainability 
movement, with the emphasis on lower impacts on human health.”

Green Seal is an independent non-profi t organization dedicated to protecting the environment by promoting the 
manufacture and purchase of environmentally preferable products. Green Seal has developed stringent environmental 
standards for a range of products and services used in both institutional and household settings.  Green Seal’s Greening 
Your Government Program is specially designed to make such products readily available to governments at all levels, 
which constitute the largest purchasers and users in the country. 

For more information, contact Mark Petruzzi at (202) 872-6400 or mpetruzzi@greenseal.org.    

#     #     #
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News from ROCHESTER MIDLAND CORPORATION

Rochester Midland Corporation Media Contact: Liz Willems
333 Hollenbeck Street 585-336-2358
Rochester, NY 14613  lwillems@rochestermidland.com
Phone: (585) 336-2200

FOR IMMEDIATE RELEASE
PRESS RELEASE

Rochester Midland Announces First Green Seal Certifi cation For 
Janitorial Products

Rochester, NY (October 8, 2002)—Rochester Midland Corporation (RMC) has 
become the fi rst company in the world to receive Green Seal Certifi cation on four 
commercial cleaning compounds.  Products of this type are widely used to clean 
schools, hospitals, commercial offi ces and other business and organizations.

In 1988, Rochester Midland Corporation pioneered the concept of Green 
Housekeeping when we introduced the Enviro Care® line of commercial cleaning 
products. The emphasis shifted to cleaning for Health, by reducing the negative 
impacts on employees, building occupants, the community and the environment. 
Now, along with a multitude of other prestigious awards, Enviro Care Glass 
Cleaner, Tough Job Cleaner, Neutral All Purpose Cleaner and Washroom Cleaner 
are the only institutional cleaning products to be recognized as Green Seal 
Certifi ed. 

Green Seal Certifi cation is an independent nonprofi t organization dedicated to protecting the environment by promoting 
the manufacture, sale and implementation of environmentally responsible products. Green Seal has developed stringent 
environmental, safety and performance standards, approved by the EPA, for institutional cleaning products referred to as 
“GS-37 Standards”. 

Paul Ferruzza of Rochester Midland says, “Ten years ago, “Green” chemicals were in their infancy. The focus on the 
Enviro Care product line and the advancement in technology by Rochester Midland’s Research and Development 
department has placed the custodial maintenance business in a position to be benefi ciaries of the Green sustainability 
movement, with the emphasis on lower impacts on Human Health.”

Rochester Midland, founded in 1888, is a leading manufacturer of specialty industrial chemicals and personal care 
products. Its chemical divisions include Food Safety, Water Energy, Industrial, Sanor and Institutional. Rochester Midland 
is a leader in Green Housekeeping and manufactures Enviro Care®, an extensive line of environmentally preferable 
products for all markets.

For more information, contact Paul Ferruzza, 1-800-836-1627 ext. 294 or pferruzza@rochestermidland.com or www.roch
estermidland.com.    

#     #     #

Creating Integrated Solutions
Since 1888

www.rochestermidland.com

Corporate Headquarters
333 Hollenbeck Street
Rochester NY 14621

Tel: 585 336-2200
Fax: 585 467-4406



63



           
News from ROCHESTER MIDLAND CORPORATION
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333 Hollenbeck Street 585-336-2358
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FOR IMMEDIATE RELEASE
PRESS RELEASE

RMC Partners with Lighthouse For The Blind – Saint Louis in Green Cleaning Product 
Line 

Rochester, NY (October 8, 2002)—Rochester Midland Corporation (RMC) 
is pleased to announce it’s partnership with Lighthouse For The Blind – 
Saint Louis (LHB) to introduce a new line of SKILCRAFT® products called 
Enviro Care®.

The new Enviro Care line will feature nine “green” cleaning products that 
are all made using renewable resources that are safer for the environment 
and human health. These environmentally preferable, high-performance 
cleaning products are non-toxic, fragrance free, biodegradable, and contain 
no ozone depleting compounds.

Enviro Care products lead the industry with the most advanced and 
complete green housekeeping program available. The Environmental 
Protection Agency (EPA) and President’s Council on Sustainable 
Development have offi cially acknowledged RMC as leaders in green 
housekeeping. And Enviro Care products are the fi rst (and only) janitorial 
products to be Green Seal certifi ed.

John Thompson, President of LHB Industries, said, “We are confi dent that 
you will fi nd these Enviro Care products to be consistent with the quality you have come to know and expect  
from us.”

Rochester Midland, founded in 1888, is a leading manufacturer of specialty industrial chemicals and personal 
care products. Its chemical divisions include Food Safety, Water Energy, Industrial, Sanor and Institutional. 
Rochester Midland is a leader in Green Housekeeping and manufactures Enviro Care®, an extensive line of 
environmentally preferable products for all markets.

For more information, contact Paul Ferruzza, 585-336-2294 or pferruzza@rochestermidland.com or www.roche
stermidland.com.
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