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Abstract

The use of phosphates has continued in automatic dishwashing detergents ( ADDs)
despite recognition of the impact of phosphorus on aquatic environments. Canada’s laws
and regulations surrounding use of phosphorus in detergents are similar to that of other
industrialized countries. In cottage country, the use of septic systems is vital to
protecting the environment from wastewaters, including the hazards associated with
phosphorus. The role of phosphates in the septic digestion process is well understood.
however, the impact specifically from phosphorus-based ADDs is not clearly known, Tt
is clear that laws and requlations regarding septic system use and maintenance must be
enforced. -

This project attempted to determine the phosphate concentration in major label
ADD praducts, as well as their potential to impact the environment. Some manufacturers
provided product information directly, some indirectly through material safety data
sheets, and some would not help. They are within their legal rights to withhold this
information from the public. ‘Typical ADD phosphate concentrations were found to be
approximately 17% (as P20s), slightly higher than Grenon (1994) who found an average
of 13.8% (as'P-0s) and Chambers et al (2001) who determined an average concentration
of 7% (as P20s). It is recommended that cottagers use phosphate free ADDs where
available,

Many recent reports have concluded that the impact of phosphorus ban in ADD3
would not be sienificant enough to prevent eutrophication. Further, a ban would not
improve lake water quelity, as ADDs only contribute a small amount to total phosphorus
loadings to most major lakes, between 2% and 10% (Grenon, 1994 and Chambers et al.
2001). However, these stidies have nof looked specifically at the use of ADDs in cottage
country, where septic systems are often inadequate to protect water from nutrient
enrichment. Therefore, more research js Necessary.
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Abstract

The use of phosphates has continued in automatic dishwashing detergents (ADDs)
despite recognition of the impact of phosphorus on aquatic environments, Canada’s laws
and regqulations surrounding use of phosphorus in detergents are similar to that of other
industrialized countries. In cottage country, the use of septic systems is vital to
protecting the environment from wastewaters, includingz the hazards associated with
phosphorus. The role of phosphates in the septic digestion process is well understood.
however, the impact specifically from phosphorus-based ADDs is not clearly known, It
is clear that laws and resulations regarding septic system use and maintenance must be
enforced. :

This project attempted to determine the phosphate concentration in major jabel
ADD products, as well as their potential to impact the environment. Some manufacturers
provided product information directly, some indirectly through material safety data
sheets, and some would not help. They are within their legal rights to withhold this
information from the public. ‘Typical ADD phosphate concentrations were found to be
approximately 17% (as P:0.), slightly higher than Grenon ( 1994) who found an average
of 13.8% (as P-Qs) and Chambers ot al. (2001) who determined an average concentration
of 7% (as P20s). It is recommended that cottagers use phosphate free ADDs where
available.

Many recent reports have concluded that the impact of phosphorus ban in ADDs
would not be sienificant enough to prevent eutrophication. Further, a ban would not
improve |ake water quality, as ADDs only contribute a small amount to total phosphorus
loadings to most major lakes, between 2% and 10% (Grenon, 1994 and Chambers et al.
2001). However, these stidies have nof looked specifically at the use of ADDs in cottage
country, where septic systems are often inadequate to protect water from nutrient
enrichment. Therefore, more research is necessary.
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1. Introduction _

1.1 Purpose of Project

The purpose of this project was to determine several things. First, it was hoped to
determine the phosphorus content of major-label autornatic djshwashing detergents
(ADDs). The current and past rezulations recarding phosphorus were to be determined
in Canada and other jurisdictions. The potential for ADDs to negatively impact the
environment was to be determined, as well as what can be done to prevent these
problems. The potential implication of a phosphate ban in ADDs was determined,
Further, it was the goal of the project to acquire material safety data sheets (MSDS) for
the major ADD products, and contact the manufacturers who did not provide phosphate
concentrations on the MSDS sheets. Finally, it was expected to establish the local
context of ADD use in Cottage Country, and make recommendations regarding public

education.

1.2 The Issues

The main issue surrounding this project is that many Automatic Dishwashing
Detergents on the market today have high phosphate concentrations. With an increasing
number of people living in cottage areas year-round, this brings increased usage of
laundry machines, automatic dishwashing machines, and other technologies that are best
left back in the city. Because cottages are reliant on septic systems, their effectiveness at
processing the phosphates used by dishwashing machines is extremely important.

Otherwise. we could begin to see increasing eutrophication of our lakes, which are of



value for recreational. economic and intrinsic reasons, This report attempts to provide a
comprehensive account of phosphates and automatic dishwashing detergents, through

discussing all relevant topics (where information was available).




. % Phosphorus

2.1 Whatis it?

Phosphorus is a naturally occurring element. contributing 0,19 to the earths crust
(Grenon, 1994). Phosphorus, more than any other nutrient, promotes the erowth of
aquatic plants and algae. Plants use the radiant energv of sunlight to convert water,
carbon dioxide, and other inorganic nutrients to the chemical energy of plant tissue
through photosinthesis (Purves et al, 1998). It is essential to all plant and anima! life,
and thus is non-toxic. Because of this, it is used in many products, including organic and
inorganic chemicals, ammal foods, soaps and detergents, fartilizers, pesticides, and more.
The commercial production of phosphates has incr_‘eased sigrificantly since the 1940°s

{Grenon, 1994),

2.2 Phosphate sources

Phosphates are released into the environment through many sources. including
non-point and point sources. These sources are subject to year-to-year variability,
however, general trends are found (Chambers et al., 2001). Non-point sources include
atmospheric deposition and land drainage from agricultural and urban areas, while point
sources are primarily from Municipal Wastewater Treatment Plants (MWTPs) (which

collect sewage and other urban wastewaters) (Purves et al., 1998).

2.2.1 Point Sources
Point sources are a major source of phosphates in water bodies, and the major
sources of phosphorus including laundry detergents, general-purpose cleaners. automatic

dishwashing detergents. and human wastes (Grenon, 1994). The total phosphorus load in



municipal wastewaters is approximately 5 563tons, after treatment and discharge from
MWTPs (Chambers et al., 2001). Figure I outlines the contribution of various point

sources to MWTPs tn Canada.

Figure 1; Percentage contribution of Pho:nphates from major sources in Canada to munh:lpil
wasztewaliar freatrmeni facllilias (Grmn 1994}

Laundry detergents account for approximately 1% of total phosphate loadings.
with 95% of commercial laundry detergents being phosphate-free, and 5% containing less
than 2.2% (Chambers et al.. 2001). In laundry detergents, as with ADDs, phosphates are
used as builders, which maintain alkalinity, soften the water, keep dirt particles in
suspension and increase surfactant efficiency (Grenon, 1994).

Like all detereent products, phosphates serve as builders in general purpose
cleaners. Phosphates are not currently regulated under the Canadian Environment
Protection Act for such cleaners. They account for approximately 3% of total phosphate
loadings (Grenon, 1994). Their overall contribution is therefore largely insignificant.

More than 45% of Canadians currently use automatic dishwashing detergents, and

this ficure is increasing at about 5% per year. Table | shows the increase in the number




of automatic dishwashing machines in Canada. The use of phosphates in detergents is

discussed in sections 2.4 and 5. of this teport.

Table 1: Mumber of Canadian househoids with automatic dishvmashers
{Granon, 10994},

Year
| 1977 | 1988 | 1993 i 1997
Mumber of Fousekolds 'l'r 022000 2 244 000 110 247 cop |
[3 L 5700
Number of households with automatic d.shwashemh 530795 13817 772 4620000 000~
% of haussholds with automatic dishwashers 1 218 413 4517 54

* The number of housaholds with
automatic dishwashers continues to
incregse by spproximately 5% per
annum (Chambers et al,, 2001),

~ Approximate value based on numbers from Chambers et a , 200

Because ADDs ‘require’ the use of phosphates, their contribution to total phosphorus
loadings is more significant, at approximately 7% (Chambers et al., 2001), based upon an
average phosphate concentration in ADD products at 6.0%. However, the results of this
project, and thase of Grenon (1994) indicate phosi)hate concentrations are likely much
greater than 6%, with Grenon estimating an éverage level of 13.8%. This value increases
the total contribution of phosphates from ADDs to approximately 10.6%, primarily in the
form of P20s. Overall, Canadians use 42x10° tons of ADDs per year (Chambers et al.,
2001). As a side note, modern dishwashing machines use approximately 28 litres of
water per use, which makes them about 50% more water efficient than older-model
dishwashers (UMN, 2000),

The largest component of point source phosphorus is human waste, with the
average human excreting 1 .8g¢/day of phosphorus (Chambers et al.. 2001}). Therefore, the
hurnan waste component contributes between 53% and 79% of all phosphate loadineas

(from Chambers et al. (2001) and Grenon ( 1994)). This makes it clear, that whether



phosphorus is released from MWTPs or septic systems, the largest contributor to overall

loading is from human wastes.

2.2.2 Nan-point Sources

Because this report was focussed on the impacts of ADDs on the environment.
only a brief discussion of non-point sources is warranted. Phosphates can be deposited
from the atmosphere onto lake surfaces from precipitation, dry deposition and turbulent
transfer to the water surface (Grenon, 1994). Contributors to phosphorus in the
atmosphere are numerous. and include fertilizer application, phosphoric acid production,
elemental phosphorus production, forest fires, and many more (Grenon, 1994).

Urban run-offis also considered a non-point source, where water sewage systems
collect wet weather flow from urban drainage and sanitary sewage (Grenon, 1994). No
data was available as to the extent urban run-off contributes 1o total phosphorus loadings.

The principal source of phosphorus in Canada has been shown to be agriculture,
as a result of soil erosion, land drainage, and the application of phosphate fertilizers and
animal manure (Grenon, 1994). Further, Grenon estimates that agriculture accounts for
more than 74% of total phosphate loading in Quebec, which would likely be fairly similar

for Canada as a whole. Table 2 outlines various source contributions to total loading in

Quebec,

Table 2: Total phosphate loading in Quebec (Grenon, 1894),

Source Quantity (KT of P205/yealPercentage |
Laundry Detergents ' 0.5 0.98
{General Purpose Cleaners 0.68 1.34
Automatic Dishwashing Detergents 1.21 2.39
Atmosphere 1.46 2.89
Human Waste 17.8 17.8
iagricutture 74.6 P 748

[n



2.3 Why is phosphorus important?

- In detergents, complex or condensed phosphates are used, typically in the form of |
P:0:. In water, this form is unstable. and is usually hydrolysed to the orthophosphate
form (PO,™), which comprises approximately 50% of all phosphorus in wastewaters
(Grenon, 1994). In municipal wastewater, approximately 70-90% of the phosphons is
bioavailable, that is available for the use and uptake by plants (Grenon, 1994). Some
forms of phosphates are more available for others for plants, and therefore the

composition of these forms in water is important. Without bioavailable forms of

phosphates, they would not contribute to eutrophication.

2.4 Why is it used in detergents?
The major components of laundry and automatic dishwashing deterpents are
=rfactants and builders. Phosphates are used as builde::s. The builder is the agent which
qngves the detergent its cleaning power. The use of phosphate-based builders in laundry
detergents has largely been replaced, however their use is still continued in ADDs. It
helps remove oil and dirt and keeps particles in suspension once they have been removed.
Further, it helps prevent the hardness constituents in water (Calcium, Magnesium) from
interfering with the action of the surfactant by combining with elements to form a soluble
chemical complex. It further aids the wash process by making the water slightly alkaline
(McGucken, 1991). Thus, phosphates provide many functions in detergents. and when

they are replaced. many other compounds must be added to achieve the same qualities.



1l

. Eutrophication .

.1 General Discussion

el

The growth of plants in an ecosystem is referred to as primary productivity. An
increase of primary productivity gives rise to an increase in productivity at all levels of
the food chain, because of increased biomass (Purves et al., 1998). Nutrient enrichment
can increase productivity of an ecosystem substantially, often creating significant
problems. The process of nutrient enrichment and increased biological productivity of
waters is known as eutrophication (Goulden et al., 1970). Because all lakes require
nutrients for the production of life, some eutrophication is good for a lake, However, too
much growth can interfere with all levels of aquatic life and can interfere with
recreational activities. The problem of eutrophication became an international issue in
the late 1960°s, when Lake Erie and several European lakes were essentially declared
dead, due to evtrophication, a result of increased nutrient loadings, with deteraents
coninbuting approximately 40% of total phosphate loading (Grenon, 1994),

The law of limiting factors states the growth of plants (or animals) is controlled
by a large number of factors, if one is inadequate or in excess, no matter how sufficient
all other factors are, growth is limited. Major nutrients include phosphorus, nitrogen and
potassium, Minor nutrients essential to plant growth include Calcium, Magnesium,
Silicon and Iron. Other factors that contribute to excessive aquatic plant growth include
availability of carbon dioxide, abundant sunlight, water clarity, warm temperatures and
more (Gou[den et al, 1970). Without these essential factors, aquatic life would not exist.

The addition of even small quantities of nutrients, particularly phosphates, upsets

the ecological balance of a body of water and triggers abnormal arowth of veaetation,



particularly algae. Figure 2 displays the differences between natural and cultural
-eutrophication. Algal growth becomes uncontroliable in eutrophic lakes, causing poor
water quality: reduced dissolved oxygen levels, and increases turbidity. An extreme
eutrophic lake tumns green with algal blooms. As algae die, they sink to the bottom of the
lake and decompose. using up the dissolved oxyoen in the fake. Deepwater fish. such as
lake trout, brook trout and salmon, which require moderate levels of dissolved oxyzen
often die off, while less desirable fish, such as sunfish and carp proliferate. These species
are of little recreational, economic, or environmental value (T. Hutchinson, pers. comm.).
Gradually, with the depletion of dissolved oxygen. anaerobic microorganisms becofne
predominant, giving rise to bad smells and poor water quality. As the process proceeds,
lakeshores and beaches become fouled by decaying algae. 1f the process is not halted. the
lake quality deteriorates to the point at which it is essentially dead. However, as has been
seen with Lake Erie, even a dead lake can, with time, become relatively healthy if action
is taken in time.

The use of phosphate-based detergents contributed primarily to the eutrophic state
of the Great Lakes, beginning in the 19407, Usage peaked in the 1960°s, at which point
it was realized that Lake Erie and all other large water bodies had declined significantly
(Grenon, 1994). After much research, and protest by the detergent industry, it was
determined that phosphate detergents had a large impact on the eutrophic state of the
waters and that action was necessary. This is an example of cultural eutrophication,

which is preventable and controllable.
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3.2 Lake Status

The Since 1971, the Province of Ontario has, through the assistance of lake
organizations, cottagers, etc, been able to undertake water quality assessments.
Currently. the Ministry of the Environment (MOE) provides one free sample for
phosphorus testing per year to most lakes. Further, many lake associations and the
Federation of Ontario Cottagers often will pay for additional water testing. The MOE
recommends the use of two key water quality indicators — water clarity measured by
secchi disc and algal abundance (Cottagers Self-Help Program, 1989). Secchi disc depth
is simply measured by measuring the depth at which the disc is visible from the surface,
where poor visibility characterizes productive lakes with high algal densities, and good
visibility indicates lakes with low algal densities. ‘Algal abundance is measured by water
samples, which are then &nalyzed photospectometrically by the MOE or private

laboratories.

I



4. Septic Systems —

4.1 Intreduction

Septic systems are used by more than 1/3 of US households (Robertson et al.,
1991} and by more than % of Canadian households (Chambers et al., 2001). Septic
systems are designed to deal with the wastewater created in households. by making it
harmless to the surrounding environment, preventing biological and chemical
contaminants from polluting water supplies and water bodies. This section will focus on
how septic systems work, what problems can arise if not properly used and maintained,
how phosphates respond in properly and poorly designed systems, what the government
is doing to ensure septic systems are maintained, and how septic systems can be
maintained to ensure the environment is protected.

The introduction of the Ontario Environmental Protection Act in 1975 laid out
specific details on the proper construction of septic systems, As of April 1998, the
Ontario Building Code covers the installation of 2 new septic system. While these rules
are put in place by the province, local agencies are responsible for the issuing of permits
and doing inspections. In Haliburton County, this jurisdiction lies with the local Health

LUnit,

4.2 Design and function

The type of disposal svstem used varies according to lot size, topography., soil
tvpe, hydrologic conditions and sewage flows (Cottagers Self-Help Program, 1989). If
conditions do not allow for a septic system, often a holding tank is used. This tank must

be pumped regularly, and therefore is not a preferred method for most cottagers, The



Muskoka-Haliburton area is located on the Precambrian shield, with glacial till sofls and
many granite rock outcroppings (Cottagers Self-Help Program, 1989). Soils are often
poorly developed in cottage country. Many lots are therefore unsuitable for septic
systems, and are modified by the additfon of filter material (sands), slope adjustments,
and drainage alterations,

Septic systems, or wastewater disposal units consist of two major parts, the
treatment tank (septic or aerated). and the seepage (or tile} bed (Bernhart. 1967). Figure

3 shows a basic schematic of such a system.

Mot compnants of an
gn-site ir eatment sgatem

Sel?
treatment
System

Figure 3: Typical household septic system design,

As water leaves the house, wastewater enters the septic treatment tank were it remains
stagnant for two to four days (Bemhart, 1967). in the first few hours of that time, all of
the dissolved oxygen of the wastewater is used up, and anaerobic actions reduce solid and
dissolved pollutants. Within the tank, sedimentation and flotation occurs. Settleable
solids sink to the bottom (forming the sludge layer - figure 4), ‘and anaerobic bacteria

reduce the sludge volume considerably. Solids lighter than water float to the surface,

Iz



where a grease and scum layer forms. 1t is this scum layer that resists anaerobic_

reduction in septic systems, and therefore must be periodically pumped out — every 2 or 3

vears (Canter and Knox, 1988). Sludge also accumulates at the bottom of the septic tank,

and is partially removed upon pumping. A small sludge layer is left at the bottom of the
tank for seeding purposes (Bolton and Klein, 1976). 1f the tank is not periodically
pumped, effluent can reach the tile bed, causing clogging and sienificantly reducing the

lifetime of the system,

| Access .

Wastewater L
oo in Effluent
out

Figure 4: Basic septic tank design,

The wastewater which separates from the scum and sludge layer enters the
seepaue or tile bed as it is displaced by incoming water. Tt is important that septic tanks
be desiened with peek flows of water from the household in mind; otherwise the
wastewater in the tank may enter the tile bed too quickly. In the tile bed, aerobic
biological actions continue, reducing the biological oxygen demand and suspended
solids. Larger microorganisms keep bacterial growth under control and keep the soil
pores partially open for water infiltration (Bernhart, 1967). Most contaminants, such as
bacteria and viruses are killed beneath the tile field. The aerobic actions depend on

dissolved oxygen, which must be available as water reaches the tile bed. Oxygen must be



replenished from air. which is why typically a shallow laver of sand is placed agove thé
tile bed.

Wastewater from the septic tank flows to the tile bed through a distribution box.
The tile bed consists of underground perforated pipes or clay tiles which evenly distribute
wastewater over the soil (Canter and Knox. 1988), Once the wastewater, now
significantly cleaner, reaches the tile bed, it begins to infilirate the soils beneath. The tile
bed further treats the wastewater through bacterial action, removing suspended particles,
organics, and other materials. The soils beneath the tile field play an important role in
how effective the treatment system is at protecting the groundwater from contamination.
Sands and muck soils have little ability of absorb nutrients and prevent their movement
(FOCA. 2001}, which is often a problem in cottage areas with poor soil structures. Clay
and loam soils have 2 much greater ability to absorb nutrisnts over the long term, anc are
much more desirable. These considerations are sgpposed to be accounted for when
designing the tile bed. Infiltration into the ground depends on the soil structure, its
densitv, composition, chemical properties, and water content (Canter and Knox. 1088).

Septic svstems in cottage areas are of great concern. They are often located very
close to water bodies (ofien less than 15m, which is now the law?), and can become
saturated as the water table rises at certain times of the vear. This contributes to excess
leakage dirzctly into the surrounding waters. Further, when shorelines erode, the |
likslihood of increased pollution is much higher. and not only involves nutrient pollution,

but that of viruses and bacterial contamination,



4.3 Septic svstems in Cottage Countrv

Cottage areas in Canada are unsewered, and therefore landowners ;11LIST 152 On
site sewage treatment, primaritv in the form of septic systems, With an increase i the
number of cottagers, the demand on the surrounding soils to purify wastewater is
constantly increasing. Further. as our lifestvles bring things like laundry machines and
dishwashers to these areas, septic systems begin to play an increasingly important role.
Maost jaundry detergents on the market today are low-or-free of phosphates. however this
is not the case with automatic dishwashing detergents.

The province of Ontario Ministry of the Environment has recognized since the
eartv 19707s that septic systems in cottage areas neéd to be monitored and constructed
properly. The Cottage Pollution Contro! Program (1 970) was designed to studv the
cottage waste disposal problem, evaluate existing svstems. anc_:l to enforce repairs to
unsatisfactory systems. The MOE began a fairly comprehensive testing program in the
Muskoka-Haliburton area to determine how well septic systems were working, beginning
m 1986. The study of over 1000 septic systems on several area iakes determined that
cver 60% of septic systems were inadequate. This included 23% which were classified
2s substandard (which did not mest current standards. and are not currently poliuting but
may do so if not maintained properly), 39% considered nuisance (& system which allows
grev water to belexpnsed te the surface, allowing phosphates and other nutrients 1o effect
lake quality). and 1% direct polluters (which permit sewage or leachate to contaminate

the ground or surface waters). Owners of thesa systems were contacted by the MOE and

advised that their system should be monitored and may need to be upgraded in the near



future. Sixty-seven percentl of those contacted had taken remedial action by 1.‘?87, & Just
over z vear later. Further, of those who had not taken action, the majoritv were forced to
sign agreements committing to upgrading by the summer of 198%. I do not know if thic
program has continued because of substantial cutbacks in all government departments
However. this program did show substantial success in getting cottage owners to taks
action, and was therefore verv beneficial Tt is recommended that programs such as these
continue. However, general educationé! information can aid cottagers in making
appropriate decisions about their septic systems. The Federation of Ontario C oftagers
(FOCA}) and the Ontario Ministry of the Environment provide severa! tips on proper

septic system maintenance:

4.4 Jeptic System Guidelines:

i First. ensure new septic tank systems are sited well back from the lake. at

- least 15-20 meters. This allows phosphorus from the septic svstem to be

absorbed by soil and vegetation rather than reaching the lake Further,

ensure construction activities minimize soil and vegetation disruption on
the property. Some areas have increased the minimum setback to 30m,
which should become the standard for cottage areas.

Ensure disposa! svstems are in compliance with provincial regulations,

and have them designed to accommodate larger than expected inputs. Put

an inspection program in place by the local Health Unit o ensurs septic

Systems around lakes are maintained

Take care of your-septic system by pumping reguiarly. at least every 2 to &

vears, depending on how often it is used.

4 Keep the area over the tile field grassed and left open to wind and to
encourage evapotranspiration. Protect the tile field from tree roots that
may damage and reduce the lifetime of the field. Ensure the tile bed is
kept free of compaction by vehicles

5 Minimize the use of water in the cottage. A smaller amount of water
reaching the septic svstem reduces the potential for pollution and increases
the lifetime of the system. Avoid the use of laundry machines and
automatic dishwashing detergents where possible, because these use large
quantities of water, and many dishwashing detergemts contain large
quantities of phosphates.

I3
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6. Plant trees between the tile bed and the lakefront. These will reduce the
potential for contamination by stopping and absorbing nutrients. Keep
shorelines natural, there is no need for lawn to extend right to the edge of
the water. Vegetation slows erosion, especially in areas with poor soils.
The Mimstry of Natural Resources and many cottage associations have
shorelme restoration programs in place; find out what you can do.

7. Have the septic system inspected regularly, at least every two years. Let
the system grow with the household, upgrade when necessary. When in
doubt, contact a local septic svstem company or the local inspection
agency.

4.5 Phosphorus concerns

The ability of nutrients, such as carbon, nitrogen and phosphorus to travel beneath
the septic tile field is very important. Some nutrients can travel long distances in the
ground depending on soil type, amount of waste produced, and the shape of the septic
system. Nitrogen often travels great distances through soils beneath septic systems
(Robertson, 1995), while the phosphorus can be easily absorbed by soil particles,
particularly clays (FOCA). The ability of phosphorus and its derivatives to migrate from
septic systems, and its geochemical evolution along its migration, has been studied by
several people, however it appears as though this field is still relatively poorly
understood.

Tn the unsaturated zone, beneath the tile field, and the saturated zone
(eroundwater table), microbrial and chemical reactions occur which reduce the effluent to
closer to subsurface conditions (Canter and Knox, 1988). However, as stated by P.
Dillon (pers. comm.), the use of high phosphate automatic dishwashing compounds can
increase the phosphate loading on a septic system by as much as 50%. The ability of

septic systems to handle this increased loading is the main concern. Jacks et al. (2000)

have found that the efficiency of phosphorus removal in settling and infiltration is in the



order of 70%, while Ryding and Rast (1989, in Chambers et al., 2001) have foun;i that
25-40% of P is retained. Robertson et al. (1998, in Chambers et a{ , 2001) demonstrated
a total retention of 72%, in both the septic tank itself and the drainage field,

Clearly the retention of phosphates depends on the size and maintenance of the
system. soils, its loadings and other things. and will therefore vary significantly berween
locations. Whilhelm et al. (1994) indicate that dissolved organic carbon (DOC) and
ammonia (NH,) are almost completely reduced beneath the tile bed, while PO, is
typically detectable in groundwater beneath the bed, but appears to be advancing slowly,
ifat all. Robertson (1995) showed through long term monitoring that PO, in a sandy
soil septic plume has migrated 20m from the infiltration bed over 17 years, with a
concentration of >Img/L. This indicates a migration velocity of about Imeter per year
for phosphates. Over a twenty-year lifespan of a septic system, the plume has the
potential to réach groun;:lwater and cause some degree of contamination. Further,
Robertson (1995) found that while PO,> migration is controlled by adsorption, the
magnitude of migration is also governed by the constraints of mineral solubility, and this
should be given priority in areas with sandy soils and high water tables. The research has
generally found that phosphates migrate slowly in septic system plumes. Increased
phosphate loadings may contribute to hisher concentrations within the septic svstem
itself and beneath the tile field, however the migration will likely follow the trend of
approximately 1m per year.

In Ontarto, the Ministry of the Environment has set a maximum recommended
guideline of 20ug/L for total P in water bodies to avoid nuisance concentrations of gleae

in lakes (OME, 1984). Based upon the phosphate concentrations found within the septic



plume{at Img/L) (Robertson, 1995), and given that the septic plumes can be very long
tgreater than ten meters in length), it is possible that when a plume containine this much l
phosphorus reaches water, it will significantly increase aquatic production, Septic
systems must therefore be set back from water bodies as far as possible, to reduce the

potential for the septic plume to interfere with aquatic life.

Regardless of how well maintained septic systems are, a given area has a finite
capacity to absorbing the wastes leaching from these systems. In cottage country, the
number of residences is increasing substantially, and with a further increase in the
number of people living there year-round, the demand on local soils to absorb phosphorus
and other nutrients could become too much. Since the mid-1970’s, the MOE has used a
water quality assessment model to determine development capacities of lakes in Ontario.
The Lak_eshore Capacity Model (LCA) is based on the input of phosphorus from septic
systems, and is used to predict how much residential and commercial development a lake
can sustain without impaired water quality. The Ministry of Natural Resources has used
the model to protect recreational water quality and lake trout habitat, This model is
currently under revision, however it could provide valuable insight into the capacity of a
lake to respond to development. Further, it may take into consideration the increased use
of phosphate avtomatic dishwashing detergents in cottage settings, which has
traditionally been neglected. This tool will be very useful for local government planning
purposes, specifically in cottage areas.

Cottage areas are susceptible to phosphate contamination because many septic

systemns have been in use since the cottages were originally built, often more than 30



vears ago. Further, poor soil structure, rocky conditions, and proximity to lakes increase
the likelihood of phosbhatea reaching water. Proper septic system maintenance,
especially in areas such as these is mandatory. Using phosphate-based automatic
dishwashing detergents is therefore not desirable in most cases, but more studies are

necessary to determine if phosphates from dishwashing detergents pose a serious threat,

4.6 Further Discussion

This report was focussed solely on the impact of phosphates from ADDs.
However, there are many ingredients in ADDs which are potentially danaerous to the
environment, including chlorine bleaches, perfumes and other additives. Not only are
these ingredients potentially harmful to aquatic {ife, but also they may interfere with the
functioning of septic systems. Chlorinated compéunds kill or inhibit bacteriological
action in wastewater systems (Bolton and Klein, 1976). This reduces the quality of the
eFFIucnt,'resulting in a higher biolbgicaf oxygen demand, more total suspended solids, .
and can result in the formation of hydrogen sulphide and ammonia (Canter and Knox,
t988). It is apparent that the impact of ADDs on the environment is not solely relfated to

the use of phosphates, but the entire chemical formulation of most ADD products.

As a side note. it is relevant to discuss the potential impact of water usage from
automatic dishwashing machines. The averase North American household in 1971 used
between 170 and 378 litres of water per day. for activities ranging from bathing to
flushing the toilet (Zwick and Benstock, 1971). This is a substantial amount of water,
especially for a septic system that is poorly constructed. Dishwashers originally used

between 45 and 56 litres of water per cyele. However, current water and eneray efficient



dishwashers have reduced that volume by as much as 50% (UMN, 2000). Therefore, a
modern dishwasher will only contribute a small amount of water to the entire volume
used in & given household, likely about 16% of total usage in a house using 170L per day.
However, hand dishwashing often uses an equivalent volume (22.7L} compared to a
modern dishwasher. or up to 60L if dishes are basin rinsed (UMN, 2000} 1In either case,
the dish-washing process uses about 16% (or less for households consuming larger

quantities of water) of total water used.
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5. Detergents a

5.1 What are they?

Detergents are defined as soaps, any of numerous synthetic water-soluble or
liquid organic preparations that are chemically different for soaps but are able to emulsify
oils, hold dirt in suspension, and act as wetting agents {Websters English Dictionary).

Soaps have been used for 100s of vears, initially made from animal and vegetable fats

and caustic soda (McGucken, 1991) However, problems were faced with these soaps, as

the fatty acids in soaps react with calcium and magnestum ions in the water to produce
scurn. In the 1930, the first synthetic soap-like products appeared, made primarily from
petrochemical derivatives. In the mid 1940s, it was discovered that combining surface-
active ingredients with phosphates yielded a product with tremendous cleaning power
while reducing the formation of scum. Modern detergents are composed of numerous
chemicals, ‘inci.uding stabilizers, perfumes, and disinfectants. The primary ingredients in

detergens however are the surfactant and the builder (Goulden et al., 1970},

5.2 How do they work?

The surfactant is the suds-producing ingredient, and is soluble in both oil and water,
This allows for further “wetting’, permitting the effective removal of particles and grease.
Often, the surfactant comprises up to 20% of the packaged product (Goulden et al.,
1970). The builder is the agent that gives the detergent its cleaning power. The use of
phosphate-based builders in laundry deteraents has largely been replaced, however their
use continues in ADDs. Phosphorus helps remove oif and dirt and keeps particles in

suspension once they have been removed. Further, it helps prevent the hardness
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constituents in water (Calcium, Magnesium) from interfering with the action of the -
surfactant by combining with elements to form soluble chemical complex. It further aids
the wash process by making the water slightly alkaline (McGucken, 1991),

The surfactants are organic chemicals, obtained through complex chemical
reactions from o1l or fat raw materials (European Centre for the Study of Phosphates,
CEEP, 2000). For many years, the surfactant used in detergents was alkyl benzene
sulphonate (ABS) (McGucken, 1991), This was the foaming ingredient which produced
large quantities of suds when mixed with water and agitated. Since ABS is non-
biodegradable. it persists in water, retaining its surfactant properties, resulting in foaming
that would not go away. Research in the early 1960's lead to the development of a new
surfactant, called linear alkylate sulphonate (LAS). This product is considered to be
biodegradable, and since 1966 many dstergents have used LAS as the primary surfactant,
in both laundry and dishwashing detergent compounds. Comprehensive testing by the
EPA in the United States indicated that waters released from sewage plants where LAS
had been used all but eliminated the problem of foaming. Qther surfactants include
anionic soaps and ethoxylated fatty alcohols (non-ionic). Both non-ionic and anionic
surfactants are currently used in ADDs (see appendices 1-4). However, there was
another problem with the constituents, that of the builder, which was based upon
phosphates, tripolyphosphates in particular (P;Q).

There is considerable variation in the amount of phosphate builder used in ADDs
today. While in the US they are typically limited to 8.7% (D. Grieser, pers. comm, ), in
(‘anada, the range varies from approximately 4% to as high as 35% (see table 3). The use

of phosphate builders in laundry detergents has all but been eliminated, with regulations
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in Canada limiting concentrations to 5%, Specifically in dishwashing deterggnts,_._
phosphates attach to water hardness minerals and prevent food particles from landing
back on dishes (D. Griesing, pers. comm.). This gives the detergent the ability to work
effectively in both hard and soft water conditions. Areas that legislate phosphate levels
in laundry detergents have allowed the use of these phosphates in ADDs because the
deteraent industrv has been unable to develop an ADD that will work satisfactorily.
Other main ingredients in detergents include bleaching agents, such as chlorines
and sodium perborate. These chermicals eliminate difficult stains and kill bacteria
through oxidation. Enzymes are used in many ADDs today, such as proteases, lipases
and amylases. These function to catalyze the degradation of stains and therefore help in
their elimination (CEEP). Detergents also use quantities of enzyme stabilizing agents,
anti-redeposition agents, anti-foams, perfumes and other materials. Many detergents
(such as _Cascade) use fillers. which enable the adjustment of the active matter in the
detergent to the doses needed. Common fillers include sodium sulphate in powders, and

water and solvents in liquids (CEEP).

The Soap and Detergent Association (8DA) is comprised of industry
representatives from the detergent industry. This organization voiced opposition to the
theory that phosphates were indeed the cause of eutrophication in the Great Lakes in the
early 1970’s. The Vice President of the association, Dennis Griesing has been active in
preventing jurisdictions from banning phosphate use in ADDs, claiming many things.

The industry claims that they have been able to reduce phosphate levels, but elimination
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is not foreseeable, because phosphates are the “major workhorse” ADDs. lt‘i_s_. truE that
the industry has greatly reduced phosphate levels, and in the U.S a reduction of over

50 000 tons has been realized over the 1984-2002 period (EPA). However, Environment
Canada assumes an increase of 7000 tons between 1992 and 1997 in the use of
phosphates. Current estimated quantity of phosphate use in Canada stands at 42000 tons
(Chambers et al., 2001). Further, with a growth rate in the use of ADDs in Canada at 5%
(Chambers et al.. 2001) and similar in the U.S, the increase or decrease in phosphate use
may or not be significant.

The SDA and the major detergent manufacturers (Proctor and Gamble, Reckitt-
Benckiser, Unilever) have claimed that inputs of phosphates into the environment from
these products constitutes as little as 1% of total inputs. Environment Caﬁada‘s figures
put this at approximately 7% of total inputs, which seems low because they consider an
average phosphate concentration of 6% (and the MSDS sheets reveal many phosphate
levels well in excess of this figure, see appendices 1-4). Further, with new automatic
dishwashing machines being built to be more energy and water efficient, the industry
claims this puts further stress on the detergent to achieve proper cleaning, and only
phosphates can handle this (D. Griesing, pers. comm.). New generation dishwashers use
significantly less water than their older counterparts, using up to 60% less (UMN),
Further, hand dishwashing can use the same amount of water a new dishwasher does. and
if “faucet rinced’, hand washing can use up to 266% more water than new dishwashing
machines. However, the detergent requirement for new ADDs is just as much as older
machines, and as stated previously, these new machines put further stress upon the

deterzent products used.



The European Centre for Phosphates (CEEP) claims that it is quite possible to
formulate phosphate-free detergzents which wash just as well as phosphate based -c_)nes.
However, their ¢laim is that because phosphates provide multiple functions in detergents
(water softeners, pre.\-'eming redeposition, etc), phosphate-free deterzents tend to work
less effectively. and require the use of greater quantities of other chemicals. Further, the
European phosphate industrv notes that phosphates are the onlyv recyclable detergent
ingredients. and by replacing them, we potentially introduce non-biodegradable
compounds into the environment, The industry may have a fairly sound argument,
however the development of biedegradable compounds is possible, and the potential for
phosphates to disturb aquatic ecosystems is clear. The method of choice in these days of
sustainability is to prevent pollution occurring in the first place, not just come up with

better ways to deal with its consequences once released.

Phosphate bans have been put in place across North America in laundry
detergents, in response to the problems of eutrophication, These bans have been very
helpful. as it was estimated that detergents comprised more than 40% of the phosphate
inputs into Lake Erie in the 1960°s (Goulden et al., 1970). Currently, phosphate inputs to
municipal treatment plants from all cleaning products combined are less than 10% of
total (Chambers et al., 2001). However, these bans are only effective when better water
treatment methods are used to further limit the quantity of inputs from wastewater, With
human waste contributing more than 53% of total input of phosphorus to municipal water

treatment plants (MWTPs), it is clear that this is the major source that must be controlled.
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The impact of a ban of phosphate-based automatic dishwashing detergents has been quite

controversial, right from the beginning of the debate in the late 1960’s.

5.3 Implications of a phosphate ban

The literature studying the potential benefits of a total phosphate ban in detergents
appears to be very inconclusive, for many reasons. Primarily, the battle between
aovernment agencies and the powerful detergent industry seems to be the root of the
problem. However, lakes are complex ecosystems, and it is very difficult to quantify
total phosphorus inputs and determtine their sources and sinks,

In 1970, the IIC recognizéd that the removal of phosphorus from wastewater
efluents is essential for reducing the eutrophication potential of these effluents on
receiving waters (Leversedge, 1974). The detergent industry, through the SDA claimed
that the best way to do this was through the creation of nutrient removal treatment
facilities at sewage treatment plants (T. Lee, in Leversedge, 1974). However, the IJC did
not feel that this method would work fast enough to immediately reduce phosphate
loadings, and thus partial limits on the concentrations of phosphates were introduced
through the Canada Water Act in Canada, and through numerous state legislatures in the
Us.

Many studies were done at this time to determine the potential impact of reducing
phosphates in detergents. Various reports, including the works of Shannon and Kamp
(1973, in Cottagers Self-Help Pragram, 1989) found that phosphorus removal from
deteraants would decrease the total phosphorus loadings at MWTPs by 25-50%, with
Grenon (1994) estimating the regulations reduced the amount of phosphates discharged

from detercents by 80%. The reductions set forth in the 19707s by both the U.S and
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Canada are credited with essentially saving the Great Lakes from oxygen depletion and
deadly eutrophication. Currently these lakes continue to face many problems, but
eutrophication is all but removed.

The impact of a further total phosphate ban is now being considered by many
areas that are still concerned with éutmphication. The general opinion seems to be that
there mayv have been the situation where the detergent phosphate ban in the 1970’s
resulted in an improvement in a waterbody’s water quality (Hoffman and Bishop. 1994).
However the detergent’s contribution of the phosphorus in wastewaters has declined
significantly, to the point where a phosphate ban would not impact the phosphorus
content of domestic wastewaters sufficiently to cause an improvement in eutrophication-
related water quality (Grenon, 1994). The contention is that phc)sphomé concentrations
have been lowered so significantly that any eutrophication currently occurring is due to
other spurces, such as agriculture and industry (see figure 1). Currently, detergents
(including ADDs, laundry detergent and general purpose cleaners) contribute

approximately 10% to the total phosphorus loading in municipal wastewaters (Chambers

et al., 2001). Further, these products contribute roughly 7% of the total phosphate load in

Canada (Grenon, 1994),

Lee and Jones (1986) reported that 2 minimum 25% reduction in the bicavailable
phosphorus load to a water body is needed before a noticeable change in the planktonic
alaal biomass would oceur, after a comprehensive S-year study was performed. A ban on
phosphates in laundry detergents and improved wastewater treatment facilities in
Chesapeake Bav Virginia resulted in a 16% decrease in the available phosphorus in the

bay and James River between 1984 and 1992, However. this decrease did not result in a
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change in water quality in the region (Lee and Jones, 1995). Therefore, many recent
works, including that of Grenon (1994) have concluded that a regulation limiting
phosphate concentration in ADDs would have little or no impact on the total amount of
phosphates released in Canada. and that such regulations would not improve water

quality significantly.



6. Regulations -
.| History

Eutrophication was determined to be the major cause of pollution in the lower
Great Lakes in September 1969, after four years of research. The Joint Canadian United-
States Advisory board submitted a report to the International Joint Commission (1))
identifying that the.major cause for this advanced stage of eutrophication was the
addition of phosphorus, particularly since the late 1930s. Following this report, the issue
of eutrophication and control of phosphorus loadings became a major issue
internationally.

The investigation conducted by the IJC between 1964 and 1969 showed an
advanced state of eutrophication in Lake Erie and evidence of substantial decline in the
water quality of all of the lower great lakes water bodies. The investigation determined

“wiat the largest change in nutrient loadings was the amount of phosphorus, particularly
from munictpal sewage, land run-off, and industry. The primary sources of phosphorus
in municipal sewage were human waste and laundry detergents, which often contained
more than 70% phosphates (Leversedge, 1974). Between 1931 and 1966, the use of
detergent phosphate rose from 0.031bs t‘o 1.5lbs per person in Canada (Leversedge, 1974),
a significant increase, especially in Southern Ontario.

The report to the LIC recommended specific water quality objectives for the lower
Great Lakes, involving drastic reductions of the phosphate loadings. The report
recommended several stages, beginning with the reduction and alimination of phosphate
compounds in detergents, the treatment of sewage waste to reduce nutrients, and control
of run-off and other non-urban sources,
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The decisions made by the Advisory Committee to the IJC were essentially
eroundbreaking at the time, involving a new advance in public-decision making
(Leversedge, 1974). The Advisory Committee’s recommendations were put forth solely
to preserve environmental quality, and were not directly related to protecting the
environment for human health. Traditionally, all decisions regarding environmental
COTCETns wére only addressed when the health of the human population was threatened.
Public hearings were then held in the lower Great Lakes basin, and focussed on the
“posited connection between the use of sodium tripolyphosphate in detersents and the
eutrophic state of many lakes” (Leversedge, 1974; p84).

The detergent companies attacked the hypothesis that phosphorus was the limiting
nutrient. that is the nutrient that, when in excess, allows uncontrolled gmﬂvth. They
argued that carbon, nitrogen, and phosphorus were all essential to plant growth, and that
any one of these could be a limiting agent. The Canadian government and the United
States congress’s scientists however determined that not only was phosphorus the
limiting nutrient, but 1t was the only nutrient that could be controlled. The detergent
industry’s araument was that phosphates were an essential and safe constituent of
detergents, the properties of which are well known (which was not the case with possible
substitutes), consumers were not prepared to sacrifice the cleaning power phosphates
provide, and that detergents were only one source of phosphate inputs among many. The
counter argument among scientists hinged on the availability of a substitute.

In 1970, the TJC recommended that waste treatment and phosphate replacement
was necessary in order to attack eutrophication. Canada immediately regulated the level

of phosphorus in detergents through the Canada Water Bill. In January 1971, the content
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of phosphorus pentoxide (P;0,) in detergents was limited to 20% by weight, -with'a -
further reduction to 5% by the end of 1972, The United States lagped behind Canada’s
rapid action. however most of the Great Lakes states had regulations in place emulating
those of Canada by the end of 1971

The search for a substitute for phosphates was long and arduous, The major focus
was placed on the tri-sodium salt of nitrilotriacetic acid (NT A). Canada, in its research
decided that NTA did not present a threat to human health, while the United States
Surgeon-General did, stating “ the potential danger to human health was felt to be greater
from NTA than from continued use of phosphates in detergents” (Leversedge, 1974;
p90). NTA was thought to be a possible human carcinogen. Differing policies on the use
of NTA in the two countries created problems in establishing standards for nutrient
loadings in the lakes. Research showed, however-, that NTA was not the daneerous
compound it was thought to be.

In Canada, the Great Lakes are the centre of population and economic activity.. In
the states surrounding the Great Lakes the economic activity and population may
overshadow that of Canada, but they are a smaller focal point. Therefore, the policy
enacted in Canadé was given national accord, while in the US, was given regional
priority. To this day, Canada regulates the use of phosphates in cleaning agents through
the Canadian Environmental Protection Act (CEPA, 1999). while individual states in
America are given the opportunity to regulate phosphates. Provinces in Canada have
Jurisdiction over their own water bodies. and often set guidelines different from national

auidelines. However, the provinces do not have jurisdiction over product formulations



(JD Whall, pers. comm.). Environment Canada believes that there is a need for national

guidelines for products of this nature (JD Whall, pers. comm.).

6.2 Canada

In Canada, phosphorus concentrations are currently regulated under the Canadian
Environmental Protection Act (CEPA) 1999, The original regulations were under the
Canada Water Act of 1970, with recommendations put forth by the International Joint
Commission (IIC). In these regulations, the legislation permitted the regulation of “the
manufacture, use, sale or import into Canada of any cleamny agent or water conditioner
containing nutrients™ (CWA, 1970), and came into force on August 1, 1970, The first
regulations fimited the phosphate content of laundry detergents to 20% phosphorus
became law on January 1971, Further, the Canadian sovernment limited the permitted
fevel of phosphates to 5% (or 2.2% by weight as elemental phosphorus) by the end of
1972.

In 1988, the CEPA was created with the intention of responding to environmental
pollution caused by toxic substances and wastes, It incorporated provisions in the
Canada Water Act to allow regulation of nutrient content in cleaning products and water
conditioners, where a-

“Cleaning Product™ ~ is a phosphate compound or other substance that is
intended to be used for cleaning purposes, and includes laundry
detergents, dishwashing compounds, metal cleaners, de—nreasm"
compounds and household, industrial and commercial cleaners.

“Nutrient” ~ a substance or combination of substances that, if released in

any waters, provides nourishment and promotes the growth of aquatic
vegetation, .



“Water Conditioner™” — a substance that is intended to be used to treat

‘water, and includes water-softening chemicals, anti-scale chemicals and

corrosion inhibitors.

CEPA [999 Part 7, Division [, 116.

The reculations put forth in CEPA 1988 were amended in CEPA 1999, with the new
reculations stated to “emphasize pollution prevention and the consideration of a holistic
ecosystem approach when addressing environmental contamination™ (E. Roberts, pers.
comm.}. Therefore. the regulations allow for the regulation of nutrients in cleaning
products and water conditioners;

“for the purpose of preventing or reducing the growth of aquatic vegetation that is

caused by the release of nutrients in waters and that can interfere with the

functioning of an ecosystem or degrade or alter, or form part of a process of
degrading or altering, an ecosystem to an extent that is detrimental to its use by

humans, animals or plants™ (CEPA 1999 Part 7, Division |, 118).

The section amended in the 1999 CEPA gives the Minister the authority to
regulate nutrients in all cleaning products and water conditioners (CEPA 1999 Part 7,
Division 1, 117), and not solely in laundry detergents cleaning agents (which was the
case with CEPA 1988), To date, the federal regulations made under CEPA focus only on
controlling phosphorus in laundry detergents, to a maximum permissible limit of 2.2%,
and phosphate concentrations in laundry detergents are still the only “nutrient” regulated
under CEPA. Currently, 95% of all laundry detergents sold in Canada are phosphate
free, while 5% contain up to the allowable 2.2% (Chambers et al.. 2001).

Therefore, it is possible under the CEPA to regulate nutrient content in other

cleaning products, such as automatic dishwashing compounds, however it has not beegn

proven that these products fulfill the conditions of CEPA 1999 Part 7, Division 1, 118.
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Further research must be done to determine if ADDs do indeed impact the aquatic .-

environment,

6.3 United States

The United States has taken a slightly different approach to the regulation of
nutdents. Currently. such remulations lie with individual states, and therefore laws can
vary in different regions, Most states surrounding the Great Lakes had enacted laws
similar to Canada by 1973 (Leversedee, 1974), regulating phosphate concentrations in
laundry detergents. Many states went on to ban phosphate detergents, including Indiana,
Michigen, Minnesota, New York, and more. The manufacture of phosphate-based
detergents ended voluntarily in 1994 after these bans had been established (USGS, 2000).
Currently, more than 40% of the states have legislation on phosphorus (Grenon, 1994).

No states have banned the use of phosphates in automatic dishwashing detergents.
However, sévera] states, including Massachusetts, Washington and Arkansas, have
considered banning phosphates from ADDs (Grenon, 1994). However, intense lobbying
and little research resulted in phosphate levels being limited to 8.7% by weight (or 20%
as phosphorus pentoxide) in many jurisdictions. This level has become the de facto
national standard (D. Griesing, Pers. comm.). Further, phosphorus concentrations are
provided on the packages of ADD products, unlike in Canada, deriving from a voluntary
acreement from the 1970’s. This is demonstrated by the Proctor and Gamble ADD
products which list phosphate concentrations. because of the use of North American
packaging. However, other multi-national companies including Unilever and Reckitt-

Benckiser do not label product concentrations in Canada,
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6.4 Abroad

Many countries across the world have banned phosphorus in laundrv detergents,
including Switzerland, Venezuela, Japan and Austria. Germany and Finland allow
between 5 and 7% phosphorus (Grenon, 1994). Voluntary agreements have been made
between the detergent industry and Netheriands, Sweden and France, limiting phosphorus
in laundry detergents to 5 or 7.5% (Grenon, 1994). However, it seems as though the
focus in the European Union (EU) has been on removal of phosphates from sewage
through treatment methods, rather than through comprehensive phosphate bans. In fact,
the European Union “Ecolabel™ for laundry detergents allows for the inclusion of up to
27% phosphates by weight. There is no available information regarding either a fill or
partial ban on phosphate use in ADDs in any of these countries, however many phosphate

free ADDs have been on the market since at least 1994 in Europe (Grenon, 1994).
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7. Brands researched

The brands of automatic dishwashing detergents used in this report are those

which are commonly available at grocery stores. These brands claim to have almost 99%
of the ADD market in the U.S. (SDA website). Many independent companies, such as
Owl Innovations of Sutherland ON produce phosphate-free formulations, however these
products are not easily accessible to the average consumer. Shaklee Canada also markets
a phosphate-free detergent, available only to Shaklee members. Dueto time constraints, |
" was unable to search for similar products. Further, the sale of these products accounts for
only 0.35% of all detergents (SDA). These products are often much more expensive than

their counterparts and many do not work as well as their major competitors.

7.1 The Brands

Proctor and Gamble Cascade Powder
Cascade Tablets
Cascade Pure Rinse Gel

Unilever Canada All
Sunlight
Reckitt-Benckiser Electrasol Dual Action Tabs with Baking Soda

Electraso! Gel with Baking Soda
Electrasol Lemon Scent Gel

Electrasol Tabs with Jet-Dry

Electrasol Pual Action with Baking Soda

President’s Choice Clear Choice
Sobev’s Our Compliments — Brilliance
Smart Choice
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7.2 Phosphate findings

Each manufacturer was contacted regarding their product( 5), as described in the

Methodology section of this report (section 9). Phosphate levels in the ADDs are

provided below in table 3, where they were made available.

Tabhle 3; Product Information and Phos

phate Concentrations (where availabie)

LdﬂnUfBClUEr

|

Fhosphate Concentration MSDS

Product Kas P205) lavailable
Reckitt-Benckiser Electrasol Lemon Scent Gel <20 by
‘Electrasol Leman Scent Gel, l
ksanadian 4t08 y
lEll:-:v::'(r:asal Tabs with Jet-Dry
Powerball <35 y
Electrasol Tabs with Baking Soda Unavailable ¥y
Electraso! Dual Action <40 y
Electrasol Gel with Baking Soda Unavailable y
Shaklee Canada Basic-D Dishwashing Concentrate 0 [ n
Unilever AN Unavailable * by
Sunlight Unavailable * y
Korex Canada/Loblaws President's Choice Clear Unavailable y
Proctor and Gamble  Cascade Tablets BS5 y
Gascade Powder 7.4 Y
Cascade Pure Rinse Gel 4.4 y
Sobey's smart Choice Unavailable n
Qur Compliments Briflance Unavailable n

* Unilever-claims that soduim tripolyphosphate is third on the list of © ingredients,
which could be at least 20%.
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8. Material Safetv Data Sheet Information — -

Part of this project involved the assembling of Material Safety Data Sheets
(M3D3) for automatic dishwashing detergents available on the market today, The
primary goal of this is to obtain phosphate concentrations within the dishwashing
compounds from these data sheets.

MSDS sheets are required under Canada‘s Workplace Hazardous Materials
Information System (WHIMIS). MSDS requirements are set out under the Hazardous
Products Act (HPA) and associated Controlled Products Regulations. These regulations
are administered through Health Canada. Therefore, information provided on MSDS
sheets is only required to be presented for materials which are considered in the HPA and
the Controlled Products Regulations. The aim of MSDS information and WHIMIS in
general is balance the workers right-to-knéw with industry’s right to protect confidential
business_in_Formation.

MSDS sheets were obtained from each of the major detergent manufacturers
(Unilever, Proctor and Gamble, and Reckitt-Benickser). as well as from President’s
Choice (see appendices 1-4). Because MSDS sheets are only required under the right-to-
know regulations of WHIMIS, they are not available to the general public. Adany of the
manifactirers contacted would not provide MSDS to individuals. For this reason,
Sobey’s Private Label brands would not provide me with MSDS sheets for their Our
Compliments and Smart Choice brand ADDs. Unilever would not provide MSDS sheets
when asked to do so over their consumer information line, however upon contacting them
through e-mail, the MSDS were obtained without question. Proctor and Gamble's MSDS

sheets are provided on their general website, and hence are accessible to the general
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public. Reckitt-Benickser and President’s Choice both provided product MSDS --
information happily.

Because MSDS sheets are designed to provide information regarding hazardous
materials to people in the workplace environment, only constituents considered
hazardous are required to be identified. For this reason, manufacturers are not required to
hst phosphates on MSDS shéets, because phosphates are not regulated under the HPA.
Proctor and Gamble lists all product ingredients in their MSDS sheets, identifiing
regulated substances. All other manufacturers do not list entire ingredients, only those
under the Hazardous materials section of the sheets. However, many manufacturers do
list approximate tripolyphosphate concentrations in this section though they are not
required to do so. Further, beéause WHIMIS protects industry’s right to protect
confidential business information, they are not reﬁuired to disclose ingredient
information, -

From the MSDS information, it is apparent that sodium carbonate is the most
common ingredient in ADDs, followed several other sodium complexes, enzymes,

aleohols, and phosphates. All MSDS sheets obtained are available in the following

appendices:

Manufacturer Brand Appendix

Proctor and Gamble Cascade Powder At
Cascade Tablets Al
Cascade Pure Rinse Gel Al3

Unilever Canada All Al
Sunlisht A232

Reckitt-Benckiser-
(Electrasol} Dual Action Tabs with Baking Soda A3l
Gel with Baking Soda A32



President’s Choice

Lemon Scent Gel
Tabs with Jet-Dry
Dual Action with Bakine Soda

Clear Choice

A3.3
Al4
Al

A4
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9. Methodology ' -

The following section outlines the details of how manufacturers were contacted to

get product information,

9.1 MSDS sheets

Each manufacturer was contacted to request MSDS sheets. Manufacturers were
contacted either by telephone or through the Tnternet to request information, and MSDS
sheets were obtained from all manufacturers except Sobey’s, who would not release the
information citing business confidentiality reasons. Details are provided in the Material

Safety Data discussion (section 8.) of this report.
9.2 Telephone Interviews

Each manufacturer was contacted by telephone interview with the hope of
determining the phosphate concentrations in their products. The telephone interview
questions were approved by the Trent University Environmental and Resource Studies
Ethics Committee, chaired by David Holdsworth. A sample interview outline is provided
in appendix 5.1. Interview questions and details are available for each manufacturer in
appendices 5.2-5.5. Proctor and Gamble however was not contacted because they
provided phosphate information previously. Because the interview had to be reviewed
by the Ethics Committee, the results of this method were not fruitful. It was required that
each manufacturer be asked‘for consent to make the information they provided public, as

4 company response to the questions. This action was responsible for the jack of success



with this approach. As mentioned previously, details as to the exact company.responses,
are provided:
Reckitr-Benckiser, appendix: 5.2
President’s Chotce, appendix: 5.3
Sobev’s, appendix: 5.4
Unilever. appendix: 5.5
9.3 Letter and Results

As an additional method. each manufacturer was contacted via letter mail,
requesting information regarding product phosphate concentrations, the reasons for use of
phosphates, company research and innovations, and more. A sample letter is available in
appendix 6. The letters were sent out to each manufacturer on November 3, 2001 hoping
to receive responses by the end of the month. Addresses mailed to include all ‘consumer
response’ addresses found on product labels. Further, letters were sent to the
manufacturer of President’s Choice brand product. Korex Canada, to the Reckitt-
Benickser address provided on their MSDS sheets, and to the Unilever Canada consumer
response centre address provided on the company letterhead. Summary of responses is as
follows:
Reckitt-Benckiser: Did not respond initially. One letter mailed (sent to address on
product label) was returned by Canada Post, company not found/moved/incorrect
address. Contacted by telephone on November 26" with telephone inteniew. This
interview ted the manufacturer to respond with a fetter (available in appendix 7.1),
however no product information was provided. Further, the correspondence sent from
the company was not useful, It was stated that Reckitt-Benckiser products (Electrasol)
were labelled with phosphate concentrations. However, this is not true in Canada, and it
was determined in a follow-up call that their products are labelled only in the United
States. An attempt was made to speak directly with the letter-writer to determine if they

would provide me with phosphate concentrations, however the cal was not returned.

Unilever: Did not respond. Contacted by telephone interview ( appendix 5.5). with little
luck. However, company did state that the proper method was to write a letrer (which
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had already been done). A second letter was issued on November 262 {(by fax). Asof
December 16", no response had been received. Was only able to get MSDS sheets
through the Internet,

President’s Choice: Did not respond. However, when contacted by telephone interview
on November 20", the representative realized that it I had sent the letter dated November
3, and it is likely this is why a writren response was not received. No usaful information
provided (see appendix 5.3).

Sobey’s: Response received November 20™ Company position is not to provide such
information because of business confidentiality. Response is available in appendix 7.2.

Proctor and Gamble: Contacted me on December 6% by telephone, regarding when the

information requested was required by. Written response received December 7 by fax.
Response is available in appendix 7.3,

9.4 Commentary

Tyﬁicaify when contacting individual people for research. either by phone or in
person, an ethics review is warranted to protect.the individual, Because this project
nvolved contacting companies, it was not believed an ethics protocol was required.
However, 1 .was told that I needed to submit a protocol. Upon doing so, I was required to
state who | was, what my research was for, and make it known that the information -t‘ﬁey
provided would be made public. This requirement made this methodology ineffective
because manufacturers are unlikely to disclose information which will be made public. Tt
was quated by Unilever (see telephone interview, appendix 5.5 that the phosphate levels
would be provided to me if [ were not going to publicize the findings, however because 1
could not ethically state that, I was unable to get the product information.

Tt is surprising that more responses were not received from the letter which was
sent. These companies are in business to respond to consumers: after all it is us who

purchase their products. Further, they have a responsibility to address our concerns in a
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timely manner. The only company who was very helpful was Proctor and Gz@ble.
however it took more than a month to receive their response. Sobey’s was the first
company to respond to the letter, however they did not provide useful information, and
were quite defensive in the telephone interview. In the letter sent, I requested that
information be sent regarding their phosphate concentrations, any testing or research
conducted by the company, and what they had done to lower phosphate concentrations.

However, no response received addressed all questions posed.

9.5 Barriers to Research

In September, upon starting this project, it was discovered that there is very little
information available on the use of phosphate-based automatic dishwashing detercents.
The scientific community has done little research in this regard, except for a few
government reports, and many studies performed in the 1970°s surrounding laundry
detergents. Research into the subject a long period of time, and was often not ﬁuitﬁ.ﬂ.
Government reports were often very difficult to access, for instance, the report by Grenon
(1994} was not found until early December. The report was located at a secluded
Environment Canada library in St. Foy Quebec. No one in Environment Canada had
heard of any specitic research conducted, or anyone at the Canadian Institute of Water
Research. These setbacks led to research on basic phosphorus principles and septic
svstems.

Further obstacles were encountered in dealing with the detergent industry. As
stated previously, many companies did not respend to telephone calls or Jetters. Because

they are not required by law to provide the information requested, they often did not. The
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~ law gives the industry the right to protect ‘confidential business inf‘onnation‘__‘A ot of
the information provided by the industry, through individual company websites and the
Soap and Detergent Industry. is essentially propaganda. and therefore is not useful.

However, a lot was learned in the process of data collection. I realized how
difficult it can be to get information from anyone. and the importance of persistence. |
learned about septic systems, eutrophication, detergents, and more, and the limitations
and barriers that can be encountered when undertaking research on a fairly poorly

understood topic.



10. Product Testing

Two companies were approached to have automatic dishwashing detergents

tested.

Lakefield Research, Lakefield Ontano.

Contact: Christopher Sullivan,

Phone: 703-632-2308 ext. 2372

Detatls: Cost for analysis is $31.25 per sample plus $5.50 for sample preparation.
Zenon Laboratories, Burlington Ontario.

Contact: Kim Rist

Phone: 903-332-8788

Details: Cost for analysis is $13.00 per sample plus $10.00 for sample preparation,
minimum billing of $75.00.

Both companies expressed reservations about the effectiveness of the techniques
they would use due to interference from the tformation of suds. However, both later
outlined they felt this obstacle could be overcome with adequate sample preparation and
fairly high sample phosphate concentrations (greater than 1%). The sample testing costs
are in addition to the purchase costs of the products to be tested.

The testing of products that did not provide phosphate concentrations however is
not recommended at this time, It would be a better choice for the Advisory Committee to
promote only those products that provided phosphate concentrations willingly, as a

method of telling the detergent industry that it is their responsibility as manufacturers to

provide consumers with the information they desire.
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11, Conclusions T

Apparently the use of phosphates is required in automatic dishwashing detercents.
It has been thirty years since the detergent industry was forced to find a replacement for
phosphates in laundry detergents, and the industry was able to do so in less than 4 vears,
The Canadian government sees no use in banning phosphates in ADDs. citing that they
only contribute a small amount of total phosphate loadings. Total phosphate loadina
from ADD products is somewhere bétween 7% and 10% (Chambers et al. (2001) and
Grenon, (1994)). Witha reduction in phosphate loading of at least 20% required to
prevent or reverse eutrophication (Grenon, 1994). a ban on phosphate use in ADDs
would not be beneficial. However, the use of dishwashing machines is increasing at 5%
per year, with almost 50% of Canadian households owning one. As this figure continues
to increase, additional phosphates will find its Qay into our lakes and rivers, Average
phosphate concentration was determined to be approximately 17% from the data
collected. This is slightly higher than the average levels determined by Grenon (1994)
and Chambers et al. (2001).

The use of septic systems in cottage areas is mandatory, however the physical
locations are often not conducive to proper septic system construction and maintenance.
Poorly developed soils and rocky topography creates the potential for contamination.
These systems are the primary barrier protecting the environment from the harmfu! waste
products created from households. With typical phosphate migration in sandy soils at 1
meter per year, and a setback from water of 15 meters. it could be expected a well

maintained septic system could contaminate water within 15 vears of use, Current



practice of locating new septic systerz;ts 30m back from shore will ensure protection of -
lakes and rivers for an extended period of time,

As an increasing number of people begin to live at cottages year round. using
laundry machines, dishwashing detergents, household cleaners, etc., the demand put on
septic systems increases significantly. These areas are especially sensitive to
environmental degradation, and must be safecuarded approprately. The use of
phosphate-based detergents in cottages is therefore not recommended, and steps must be
taken to ensure the availability of phosphate-free detergents. It is émazing that the
detergent industry, when forced to, found a substitute for phosphorus in laundry
detergents in less than 4 years. If the industry was forced to do the same thing for
automatic dishwashing detergents, we could likely expect to see the same sort of results.
Pressure must be put upon the industry to deveiOp effective alternatives. In addition,
further research must be conducted on this topic., which will become increasingly

important in the future.

12. Recommendations

Several steps should be taken in order to ensure the protection of our natural
environment from the hazards of modern day technology. While a precautionary
approach would be optimal, our society is not willing to sacrifice the conveniences of

modem technology. We must;

* Develop an effective and ongoing septic system inspection program in cottaze
areas, providing financial penalties to those who do not maintain their septic
systems. We must ensure that new septic system construction is monitored by
local inspection agencies, We also need to ensure the general public is aware of
the importance of maintaining septic systams, through educational campaigns.



* Conduct further research into the replacement of phosphates in ADDs and the
potentiat harm these detergents may cause the environment (not onlv from
phosphates, but from all detergent constituents).

* Lobby government to place restrictions on phosphate cancentrations in ADDs.

* Aid companies who produce phosphate-free ADDs. through marketing and
increased public awareness that such products exist.

Thanks are due to several people for their support, including Frances Enns (and those at

the TCCBE), Doug Evans (supervisor), Val Bishop (project host), Kate Hall (at U-links).

}.D Whall (at Environment Canada). and those at the County of Haliburton Advisory
Committee on the Environment. Without the advice and contributions of these people,
would not have been able to complete this report. Thank you very much; this project has
been an invaluable learning experience for me.
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Procter & Gambie

Fabric and Home Care Division
Ivorydale Technical Center
5299 Spring Grove Avenue
Cincinnati, OH 45217-1087

PG

MATERIAL SAFETY DATA SHEET

MSDS #: DOGODIM Issue Date: 3/77/00
Supersedes: N/A Issue Date: N/A

SECTION | - CHEMICAL PRODUCT
ldentity: Fowder Antomatic Diskwashing Detergent
Brands: CASCADE Powder (Alt Variations)

Harard Rating: Health; 1 4=EXTREME
Flammability: 0 J=HIGH
Reactivity; 0 2= MODERATE
I=SLIGHT

Emergency Telephone Numbcr: 24hr P&G Operator: 1-800-765-5516 or call Local Poison Control Center

... SECTIONIl-COMPOSITION AND INGREDIENTS ' .
Ingredients: Complexed sodium phosphates and sodium carbonate, oxygen bleaching system and enzymes, nonionic
wetting apents, sodium stlicate, sodium sulfate, perfume and dye,
Under normal consumer use, this product would not constitute a hazardous product under OSHA Hazmrd

Communication. With increased industrial exposure this mixture, when tested as a whole, is considered an
inhalation hazard within the meaning of the OSHA Hazard Communication Standard.

Hazardous Ingredients as defined by QSHA, 29 CFR 1910.1200.

emical Common CAS No. | Recommended Limits Composition. | LD3Q/LCS0
Name Name Range
Subtilisin Proteolytic 9014-01-1 { ACGLH TLV: 000006 mp/m’ <1%
enzyme
¥l ‘ T4/

- . SECTION LIl - HAZARDS IDENTIFICATION .

Health Hazards (Acute and Chronic);

Inhalation: Inhalation of dust may cause mild, transient irritation.
Ingestions: Ingestion may cause vomiting and transient, moderate gastrointestinal irritation.
Eye Contact; May cause moderate, transient irritation.
Skin; May cause moderate, transient irritation, including dryness.
Signs and Symptoms of Exposure:
Ingestion: Ingestion of larger amounts leads 1o emesis,

Eye Contact:  Stinging and burning of eye can occur unless flushed immediately with water.
Inhalation: Dhust icritation is possible
Skin Contact:  Mild irrition is possible with prolonged contact
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CASCADE POWDER AUTOMATIC DISHWASHING DETERCENT MSDS (Confinued) Page 2 of 4

SECTION IV - FIRST ALD INFORMATION

Emergency and First Aid Procedures: —-

Inhalation: Leave dusty area.

Ingestion; Give a large glassfil of water or milk,

Eye Contact; Flush thoroughly with water for 15 minutes,
Skin: Rinse skin thoroughly with water.

Other: Label caution statements. Front Label: "CAUTION: Harmful if swallowed. Eye and skin imitant.

Back Label: "CAUTION: In case of eye or skin contact, flush with water, If swallowed, give a glassful of water
ot milk. Call a physician or poison control center. KEEP QUT OF REACH OF CHILDREN."

SECTION V - FIRE FIGHTING INFORMATION

Flash Point (Method Used): N/A Explosive Limitg; LEL: N/A UEL: NiA
Extinguishing Media: N/A
Special Fire Fighting Procedures: None.
Unusual Fire Hazards: None
Stability Uinsiable: Conditions to Avoid: None known

Stable: X
Iucompatibllity (Materials to Avoid): None known
Harardous Decomposition/By Products: None known
Hazardous Polymerization; May Qccur: Conditions to Avoid: None known

Will Not Ocenr; X

SECTION VI - ACCIDENTAL RELEASE MEASURES

Personal Precautions: Mone

Environmental Precautions: DISPOSAL IS TO BE PERFORMED IN COMPLIANCE WITH ALL
REGULATIONS. Houschold selutions may be disposed of in sewer. Dry product waste may be landfilled.

Steps To Be Taken in Case Material Is Released or Spilled: Minimize dust levels while collecting product {zee
"inhalation" health effects). Dispose of according to local regulations.

.- J./'SECTION VII - HANDLING AND STORAGE

Precautions To Be Tnken in Handling and Storing: No unusual precautions necessary, Kcep pmduct drym
maintain free-flowing granules.
Other Precavtlons: None,

SECTION VI - EXPOSURE CONTROLS, PERSONAL PROTECTION

Respivatory Protection (Specify Type): None required with normal use.
Ventilation Local Exhaust: None required with normal consumer use, Special: None

Mechanical (General): General dilution ventilation is acceptable. Other: None
Eye Protection: Mone required with normal consumer use,

Protective Gloves: None required with normal use.
Indusirial Setting: Protective gloves (rubber, neoprenie) should be used for prolonged direct contact
Other Protective Equipment; Nong required with normal use,
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CASCADE POWDER AUTOMATIC DISHWASHING DETERGENT MSDS (Continued) Page 3 of 4

\ " "SECTION IX - PHYSICAL AND CHEMICAL PROPERTIES - -
Bomng Point °F: Not known Specifc Gravity (H;0=1); ~0.94-1.03 .

Vapor Pressure (mm Hgy: N/A Percent Volatile by Volume (%): ~60-65%
Vapor Density (Air=1%: N/A Evaporation Rate (nBuQAc=1): Unknown
Odor Threshold: N/A Freezing Point: N/A

Coefficient of Water/Oil Distribution: N/A pH (1% solution): ~]]

Scooped Density: N/A Solubility in Water: Nearly 100%
Appesrance and Odor: Reserve Alkalinity: 10.8

White granular agglomerate with blus speckles,
Product is perfumed.

SECTION X - STABILITY AND REACTIVITY -

Possible Hazardous Reactions/Conditiens: None known
Conditions o Avoid: None

Materials to Aveld: None

Harardous Decomposition Products: Mone known

Other Recommendations: Mone

- SECTION XI - TOXICOLOGICAL INFORMATION

$ee sections M and 1V.
Cascade Saturn Powder is expected to exhibit a generally low order of acute toxicity. 1t may be irritating to
mucous membranes and the gastrointestinal maet, but it is not known to be corrosive. It iz expected to be
emetic. Estimated Acute Oral LDy, (rat): > 2 ghg.

SECTION X11 - ECOLOGICAL INFORMATION

Mo issues. Thxs product is safe for septic tanks and would not pose an environmenta! tlmﬂt unless l‘ugh pmduct
concenrations were dumped into water.

:SECTION XIL - DISPOSAL CONSIDERATIONS -

Waste Disposal Method: Disposal is to be performed in compliance with Federal, state and local n:gulanons
Household solutons may be dispesed of in sewer. Dry product waste can be landfilled if local resmictions allow,

SECTION XIV - TRANSPORT INFORMATION

No fransportation issues
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CASCADE, POWER AUTOMATIC DISHWASHING DETERGENT M3DS (Continued) Page 4 of 4

' . SECTION XV - ADDITIONAL REGULATORY INFORMATION

All compunems are listed on the US TSCA Inventory. — -

This product has been classified with Hazard Criteria of the Canadian Control Products Regulation (CPR) and this
MSDS contains all information required by the Canadian Products Repulation,

.SECTION XV1. OTHER INFORMATION -

*N/A. - Not Applicable *N/K. - Not Known

The submissicn of this M3D5 may be required by law, but this is not an assertion that the substance is hazardous
when used in accordance with proper safety practices and normal handling procedures. Data supplied is for uge
only in connection with occupational safety and health.

The information contained herein has been compiled from sources considered by Procter & Gamble w be
dependable and is accurate to the best of the Company's knowledge, The information relates w the specific
material designated herein, and does not relate to the use in combination with any other material or any other
process. Procter & Gamble assumed no responsibility for injury to the recipient or third persons, for any damage

to any property resulting from misuse of the controlled product.
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MATERIAL SAFETY DATA SHEET

MSDS #: D99
Supersedes: N/A

1ssue Prate: 11/1/99
lssue Dare: 5798

f \-\-'r- dyr g

Page 1 of 4
Procter & Gamble
Eabric and Home Care Division
o tvorydate Technical Center
5299 Spring Grove Avenue -
Cincinnati, OH 45217-1087

1

‘ . SECTION 1 - CHEMICAL PRODUCT
Identicy: Tablet Automatic Diskwashing Detevgent
Brands: CASCADE (All Variations)

Hazard Rating: Health: 4=EXTREME
Flammability: 3=HIGH
Reactivity: 2= MODERATE
1=5LIGHT

Emergency Telephone Number: 24hr P&G Operator: 1-800-844-2544 or call Local Poisor Control Center

.0 ..., . SECTIONML- COMPOSITION AND .INGREDIENTS S
Ingredients: Complex sodium phosphates and sodium carbonate, enzymes, oxygen bleach, nonionic wetting agents,
sodium silicate, sodium sulfate, binding agents, dyes and perfume.

Under normal consumer use, this product would not constitute a hazardous product under OSHA Hazard

Communication, With increased industrial exposure this mixture, when tested as a whole, is considered an
inhalation hazard within the meaning of the OSHA Hazard Communication Standard.

Hazardous Ingredients as defined by OSHA, 29 CFR 1910.1200.

Chemical O CAS Mo, Recommended Limits Composition | LD30G/L
Name Namg Range 0
Subtilisin | Protease 9014-01-1 | ACGIH TLV: 0.00006 mg/m’
enzyme
Amylase Amylase 5000.90.2 | ACGIH TLV: 0.00006 mg/m’
SNIyine
(] T
L . SECTION 141 -HAZARDS IDENTIFICATION
Health Hazards (Acute and Chroaic):
Inhglation: - Inhatation-of dust may cause ransient jrritation.

Ingestions: Tablet or tablet fragments may prescnt a choking hazard Ingestion may result in tablet
: lodging causing moderate 1o seVEre upper gastrointestinal imitation, buming, discomfort or
corrosion of tissus which may impede 2 person’s ability © speak or swallow.

Eye Contact:  May cause mild transient irritation.

Skin: May cause moderate, transient irritation, including dryness.
Signs and Symptoms of Exposure:

Ingestion:

Eye Contact:

Inhalation:

Skin Comtact:




CASCADE TABLET AUTOMATIC DISHWASHING DETERGENT MSDS (Coatinued) Page 2 of

4

am e : SECTION 1V~ FIRST AID INFORMATION - e

Emergency |nd Flr:t A.ld Pmcedum-

Inhalation: Leave dusty area.

Ingestion: Give at least a glassful of water or milk and seek immediate medical attention.
Eye Contart  Flush thoroughly with water.,

Skin: Rinse skin thoroughly with water.

Other; Label eaution statements:

anlg.'.lé;bg}-:l é\gA.RNlNG: Harmful if swallowed or put in mouth. Skin and eye imitant. KEEP QUT OF

CHILDREN.  See Waming on Back Label.

Back Label: "WARNING: Tablet fragments may. present 2 choking hazard. Do not break tablets. Do not use
broken tablets, Safely discard any tablet fragments. Do not let young children touch product in dishwasher. After
placing tablet in dispenser cup, close immediarely, Store out of reach of children. Do not reuse canister.

FIRST AlD: In case of accidental ingestion, give atleast a glassful of water.or.milk and seek immediate medical
atiention. Skin and eye Uritart, In case of contact, flush with water.”

T

SECTION V - FIRE FIGHTING INFORMATION

Fiash Peimt (Method Used): N/A © Explesive Limits: LEL: NIA UEL: NIA
Extinguishing Media: N/A
Spectal Fire Fighting Procedures: None,
Unusual Fire Hazards: Nonc
Stablility Unstable: Conditions to Avoid: None known

Stable: X
Incompgtibility (Materials to Avoid); Mone known
Hazardoeus Decomposition/By Products: None known
Hazardous Pnlymcrlzaﬂun: May Occur: Conditions to Avoid: None known

“Will Not Occury X

" SECTION V1 - ACCIDENTAL REI FASF MEASURES

Personal Precautions: None

Environmental Precantions: DISPOSAL 1S TO BE PERFORMED IN COMPLIANCE WITH ALL
REGULATIONS, Household solutions may be disposed of in sewer. Dry product may be landfilled if acceptable o
local landfill.

Steps To PBe Taken in Cage Material is Released or Spilled: Minimize dust levels while colleeting product (see
"Inhalation™ health effects). Dispose of according to local regulations.

. SECTION Vii - HANDLING AND STORAGE ‘
Precauljuns To Be Taken in Handling and Storing: No unusual peecautions necessary, Keep product dry
Other Precautions: None.

SECTION VLI - EXPOSURE CONTROLS, PERSONAL FROTECTION

Respiratory Protection (Specify Type): Nowe required with oormal uze,
Ventilation Local Exhaust. None required with normal consumer use. | Special: None

Mechanical (General): General dilution ventilation is acceptable. Other: None

&9



Eye Protection; None required with normal consumer uss.

Protective Gloves; None required with novmal use.

Industrial Setting: Protective gloves (rubber, neoprene) should be used for prolonged direct contact.
Other Protective Equipment: None required with normal use.

b



CASCADE TABLETAUTOMATIC DISHWASHING DETERGENT MSDS (Continued) Page 3 of

4
- 7. SECTION IX - PHYSICAL AND CHEM.ICAL PRDI'ERTI.ES ET

Boiling Point °F: N/A Specific Gravity (H,0=1): ~ 1.7 o
Vapor Pressure (mm Hg): N/A Percent Volatile by Volume (%): N/A
Yapor Density (Air=1): N/A Evaporation Rate (eBuQAc=1): Unknown
Odor Threshold: N/A Freezing Point: N/A
Coefiiclent of Water/Oil Distribution: N/A pH (1% solution): 10.81
Scooped Density: N/A Solubility in Water: Nearly 100%

Appearance and Odor: White granular tablet with Reserve Alkalinity: 13.65
blue and green speckles. Product is perfumed.

SECTION X - STABILITY AND REACTIVITY .

Possible Hazardous Reactions/Conditions: None known
Conditions to Avoid: None

Materials to Avoid: None

Hazardous Decomposition Products: None known

Other Recommendations: None

- SECTION XI - TOXICOLOGICAL INFORMATION -

"* SECTION XlI - ECOLOGICALANFORMATION °

" SECTION X1l - DISPOSAL CONSIDERATIONS

Waste D:spos:l Method: Disposal is to be performed in compliance with Federal, state and locat r:gulatmns
Household solutions may be disposed of in sewer. Dry product may be landfilled if accepble to local landfill.

SECTION X1V - TRANSPORT INFORMATION

A



CASCADE TABLETAUTOMATIC DISHWASHING DETERGENT MSDS (Continued) Page 4 of
4

gl 2 SECTION XV « ADDITIONAL REGULATORY. INFORMATION it 5ot o

All components are listed on the US TSCA Inventory. No camponents are affected by Significant New Use Rules
{SNURs) under TSCA §5.

No components of Cascade Tablets are subject to California Proposition 65.

All ingredients are CEPA approved for import to Canada by Procter & Gamble. This product has been classified
with Hazard Criteria of the Canadian Control Products Regulation (CPR) and this MSDS contains all information
required by the Canadian Products Regulation.

SECTION XV1 - OTHER INFORMATION g ——

*N/A. - Not Applicable *N/K. - Not Known

when usgd in accordance with praper safety practices and-nermal-handling procedures. -Data-supplied s for use
only in connection with occupational safety and health.

The information comtained herein has been compiled from -somves considered by Procter & Gamble to be
dependable and is accurate to the best of the Company’s knowledge. The information .relates 1o the specific
material ‘desigmarted herein, and does not relate to the use in combination with any other material or any other
process.  Procter.& Gamble assumed.no.responsibility for.injucy.to the. recipient or third persons, for.any damage
to any property resulting from misuge of the conuolled product.

The submission of this MSI)S may be required by law, but this is not an assertion that the substance is hazardous

2
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Fage 10f4
Procter & Gamble
Fabric and Home Care Division
' ‘ Worydale Technical Centar
5299 Spring Grove Avenus -
Cincinnati, OH 45217-1087

MATERIAL SAFETY DATA SHEET

MSDS # D960H4M Issue Date: 11/1/00
Supersedes: N/A Issue Date: N/A

SECTION I - CHEMICAL PRODUCT
ldentity: Automatic Dishwashing Detergent Gel
Brands: CASCADE Pure Rinse

Hazard Rating: Health: 3 4=EXTREME
Flammability: 0 - 3=HIGH
Reactivity: 2 2= MODERATE
1=SLIGHT

Emergency Telephone Number: 24 hr P&G Operator: 1-B00-765-5516 or call Local Poison Control Center

- .SECTION 1 - COMPOSITION AND INGREDIENTS : :
lngredxems Water soﬁtners (putassmm and/or sodium complex phosphates, and/or carbonate salts) cleanmg agent
(chlorine bleach), dishware, flatware, and dishwasher protection agents (sodium and/or potassium silicates), water,
thickening agent, buffering agent, stabilizing agent, colorant and perfume.

This mixtire, when tested as a whole, is considered an eye and skin irritant within the meaning of the OSHA
Hazard Communication Standard.

azardous Ingredients as defined b R 1810.12
Chemical | Common CAS No. | Recommended Limits Composition | LDSO/LC50
Name Name Range

Hypochlorous | Sodium 7681-52.9 | WEEL STEL: 2 mg/m’ 1-5% NA
acid, sodium hypechlorite
salt
Potassium Potassium 1310-58-3 | ACGIH TLV: 2 mg/m’ 1-5% LD50 in rats
hydroxide hydroxide 1.23 ghkg
Sodium Sodium 1310-73.2 | ACGIH TLV: 2 mp/m’ 1-5% LD50 Rats
hydroxide hydroxide 500 mg/kg

[r] " (10% son)




CASCADE GEL AUTOMATIC DISHWASHING DETERGENT MSDS (Continned) Page2of 4

({7 SECTION Ll - MAZARDS IDENTIFICATION —~ 1= - = oo

Health Hazards (Acute and Chronic):
Inhalation: Na significant exposure route - no known health hazards o
Ingestions; Harmful if swallowed or put in mouth. Esophageal irritation possible with exposure to more |

than one mouthful. Emesis should not be induced or further imitation may resitlt from the
FE-CX[XISUre,

Eye Contact:  Eye irritant,

Skin: Skin irritant

Signs and Symptoms of Exposure:
Ingestion: Irritation of the mouth and gastrointestinal tract, with nausea, vorniting, and diarthea. Substantial
ingestions may produce hernatemesis and possibly moderate 1o severe pastrointestinal iritation.
Esophageal stricture formation is not expected,
Eye Contact: May cause stinging, tearing, itching, swelling, and/or redness of the eyes.
Inhalation: MNone known

Skin Contact: May result in transient skin irritation (redness, swelling) upon prolonged comact with
undiluted

material,

SECTION 1V - FIRST ALD INFORMATION

Emergency and First Aid Procedures:

Inhalation: Move patient to fresh air if warranted (Generally not needed for exposure to Cascade Gel)
Ingestion: Give a glagsful of water or milk, Call a physician. Do not induce emesis.
Eye Conmct:  Flush thoroughly with water.
Skin: Flush gkin thoroughly with water.

Other; KEEP QOUT OF REACH OF CHILDREN. Not for hand dishwashing. Do not reuse this package for
storing

beverages or other liquids.

. SECTION V « FIRE FIGHTING INFORMATION '

Flash Point (Methad Used): >200 F Explosive Limits; LEL: N/A UEL: N/A
Extinguishing Media: N/A '
Special Fire Fighting Procedures: None.
Utusual Fire Hazards: None
Stability Unstable: Condirions to Avoid: None known
Stable: Relatively stable
Incompatibility (Materiais to Aveid): Acidic, ammonia, aluminum and iron-containing compounds.

Hazardous Decomposition/By Products: Dangerous Hypochlorous acid and imitating chloramine gas are
released

Hazardous Polymerization: May Occur; Conditions 1o Avoid. See ‘Incompatibility” above
Will Not Occur: X

SECTION V1 - ACCIDENTAL RELEASE MEASURES

04



Personal Precautions: Prior to cxposure, cover any exposed skin and eyes. Pecl off and wash any clothing that
becomes wet with the product.

Environmental Precantions: DISPOSAL 15 TO BE PERFORMED N COMPLIANCE WITH ALL .
REGULATIONS. Undiluted waste product from this product would be RCRA "Corrosive” hazardous waste, Do
not landfill. Do not sewer without pH trim first. Household waste may be disposed of down the sewer,

Steps To Be Taken in Case Material Is Released or Spilled: Contain the spill. Try to prevent from reaching
waterway or sewer. Cascade is a RCRA "Corrosive” liquid because of its high pH.,

/28



CASCADE GEL AUTOMATIC DISHWASHING DETERGENT MSDS (Continued) Page 3 of 4

.. .tk [SECTION VU - HANDLING AND STORAGE .~ . '~ 7.
Precautions To Be Taken in Handling and Storing: No unusual precautions necessary.
Other Precautions: None.

SECTION VLI - EXPOSURE CONTROLS, PERSONAL PROTECTION ...

Respiratory Protection (Specify Type): None required with normal use.
Ventilation Local Exhaust: None required with normal consumer use. Special: None

Mechanical (General): General dilution ventilation is acceptable. - Cither; None
Eye Protection: None required with normal consumer use.
Industrial Setting: For splash protection use chemical gogeles. Eyc wash fountain is desirable.
Protective Glaves: None required with normal use.
Industrial Setting: Protective gloves (rubber, neoprenc) should be used for any direct contact.
Other Protective Equipment:  Cover clothes as spills will bleach your ¢lothing.

SECTION IX - PHYSICAL AND CHEMICAL PROPERTIES

Boiling Point °F: N/A Specific Gravity (H;0=1): 1.35 glec

Vapor Pressure (mm Hg): N/A Percent Volatile by Volume (%): <1

Vapor Density (Alr=1): N/A Evaporation Rate (nBuOAc=1). Unknown

Odor Threshold: N/A Freering Point: N/A

Coefficient of Water/Oi! Distribution: N/A pH (1% solution): 11.7

Scooped Density: N/A Solubility in Water: Miscible with water. Contains

small amount of insoluble, colloidal size particles.

Appearance and Qdor: Creamy white or yellow thick, Reserve Alkalipity: ~5
viscous gel. Products are pecfumed.

"SECTION X - STABLLITY AND REACTIVITY *

Possible 'I:luardnus Reactions/Conditions: None known
Counditions to Aveid: None

Materials to Avoid: None

Hazardous Decomposition Products: None known

Other Recommendations: None

SECTION Xi - TOX!ICOLOGICAL INFORMATION

LD50 - N/A
ED50 - not necessarily srongly emetic

SECTION XII - ECOLOGICAL INFORMATION
Vistually all ingredients used in Cascade Gel are fully biodegradable. Cascade Gel has been tested safe for septic
tanky.

bl
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CASCADE GEL AUTOMATIC DISHWASHING DETERGENT MSDS5 (Continucd) Page 4 of 4

200 - SECTION X111 - DISPOSAL CONSIDERATIONS - 7 T

Waste Disposal Method: DISPOSAL §5 TQ BE PERFORMED IN COMPLIANCE WITH ALL
REGULATIONS. Undiluted waste product from this product would be RCRA "Corrosive” hazardous waste. Do
not landfill. Hazardous waste treatment to reduce the pH is necessary prior to disposal, Household waste may be
disposed.of down the sewer.

_ RECTION X1V - TRANSPORT INFORMATION .- | .

DOT Classification: In household quantities, Cascade Gel Automatic Dishwashing Detergent is not DOT
hazardous and is not regulated under the DOT Hazardous. Materials Regulations (49 CFR,
Parts 171-180) which govern the safe ransport of hazardous matenials.

Transportation of bulk quantitics may be considered DOT hazardous.

’ SECTION XV - ADDITIONAL REGULATORY INFORMATION =

All components are listed on the US TSCA lnventory. No components are affected by Significant New -Use Rutes -

(SNURS) under TSCA §5.
No components of Cascade Gel are listed in California Proposition 65 regulation.

Chemnical Name CERCLA 304 RQ (1.BS)
Nitic acid 1000 1bs.
Porassium hydroxide 1000 tbs.
Sodium hypochlorite 100 1bs.
Sodium hydroxide 1,000 Ibs.
Sodium phosphate, tribasic 5,000 1bs.

All ingredients are CEPA approved for import to Canada by Procter & Gamble. This product has been classified

with Hazard Criteria of the Canadian Control Products Regulation (CPR) and this MSDS contains all information .

required by the Canadian Products Regulation.

T . ° ... SECTIONXVI- OTHER INFORMATION & —-. - =

*N/A. - Not Applicable *3/K. - Not Koown

The submission-of this MSD$ miay be-required by law; but-this is not-an agsertion that the substance ig- hazardous

when used in accordance with proper safety practices and normat handling procedures. Data supplied is for use

only in cpnnection with occupational safety and-health.

»
The information contzined herein .has been compiled from -sources coasidered by Procter & Gamble be
dependable and is accurate to the best of the Company’s knowledge. The information relates to the specific
material designated herein, and does. not relate to the use.in combisation with any other materdal or any other
process. Procter & Gamble assumed no responsibility for injury to the recipient or third persons, for any damage
to any property resulting from misuse of the controlled product.
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M ATERIAL S AFETY DATA SHEET
Dishwasher all 80240
Date Prepared 04/16/01

PRODUCT INFORMATION

Product Trade Name

Product Use

Supplier Name
Address

Emergency Phone No.

This information is presented under right-to-know regulations, in the context of use in the workplace,

and is not intended for domestic use.

Dishwasher all
Automatic dishwasher detergent

Unilever Canada, A Division of U L Canada Inc,

160 Bloor Street East, Suite 300, Toronto, Ont. M4W 3wW3
416-462-2200

HAZARDOUS INGREDIENTS

Ingredient CAS No, Range LDs Oral LD Dermal LCs Inhi
(Yew!w) mg/kg g/kg mg/m*/4h

Sodium carbonate 497-19-8 15-40 2,800 (rat)  Notavailable Not avail.

Sodium silicate -~ 1344-09-8 5-10 3,300 (rat)  Not available Not avail.

Alcohols, alkoxylated, linear 37251-67-6 15 2,700 (rat) =2 (rabbit) 100,000

Sodiumn dichloroisocyanurate 21580-86-0 1-5 620 (rat) 11 (rabbit)  Not avail.

PHYSICAL DATA

Physical State Solid Specific Gravity 0.92 (25

deg. C)

Vapour Pressure Not available Coeff. Water/Oil Dist. Not available

Vapour Density Not available Evaporation Rate Not available

Boiling Point Not available Freezing Polnt Not

available

PH ca. 11 (1% aqg.) Odour Threshold Not avaltable

Qdour and Appearance

Qdourless, white, free flowing granular powder.

FIRE OR EXPLOSION HAZARD

Conditions of Flammability

Means of Extinction

Flash Point (deg. C) and Method
Upper Flammabhle Limit

Lower Flammable Limit

Auto Ignition Temperature (deg. C})
Hazardous Combustion Products

Sensitivity to Static Discharge
Sensitivity to impact

o

None,

Not applicable, Use media appropriate for surrounding fire,

Not applicable
Not applicable
Not applicable
Not applicable

May release chlorine and similar hazardous gases if involved

in fire.
Not applicable
Not applicable

Page 1 of 4
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hwasher all _ _ 80240

FIRST AlD MEASURES

\
i

_!\-..-"
1alation  Remove from exposure and provide respiratory support if necessary,

es Immediately remove any contact lenses, force eyelids open and flush eyes with running
water for at least fiteen minutes. Obtain immediate medical attention.

in Remove any contamninated clothing and flush skin with runhing waler. Ifirritation occurs
or persists, obtain medical attention,

jestion Do not induce vomiting, Give sips of water or milk only if conscious and obtain
prompt medical care or call the local Poison Information Centre.

REACTIVITY DATA
nditions of Instabitity Temperatures above 200 deg. C.
:ompatible Substances Easily oxidizable organic material, ammonia or similar nitrogen-

containing compounds, and inorganic reducing compounds.,

nditions of Reactivity Exposure to heat and incompatible materials.
za 1s Decomposition Chlorine containing gases may be produced, especially at elevated
Ot trwes . temperatures. :

PREVENTIVE MEASURES v

rsonal Protective Equipment  Select personal protective equipment depending upon conditions of
use. Where eye contact and/or repeated or prolonged skin contact is
expected to oceur, wear safety glasses with side shields, long
sleaves, and gloves. If exposure exceeds occupational exposure
limits, use an appropriate NIOSH/CSA/MSHA approved respirator.

igineering Controls General ventilation is recommended to control indoor fugitive
emissions. Use local exhaust ventilation to prevent exceeding
exposure limits,

Page 3 of 4
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M ATERII AL S AFETY D_A T A S H EE T

ishwasher SUNLIGHT - - 80260
ate Prepared 04/16/01 |

PRODUCT INFORMATION

roduct Trade Name Dishwasher SUNLIGHT
roduct Use Automatic dishwasher detergent
upplier Name Unilever Canada, A Division of U L Canada Inc.
Address 160 Bloor Street East, Suite 300, Toronto, Ont. Mdw 3W3
‘mergency Phone No, 416-462-2200

his information is presented under right-to-know regulations, in the context of use in the workplace,
nd is not intended for domestic use.

HAZARDOUS INGREDIENTS

agredient CAS No. Range LDso Oral LDs; Dermal LCs Inhl
(Yowlw) mg/ky glkg mg/m*/4h

iodiurn carbonate 497-19-8 - 15-40 2,800 (rat)  Notavailable Not avail.

sodium silicate 1344-09-8 5-10 3,300 (rat) Notavailable Notavail,

sodium dichloroisocyanurate 51580-86-0 1-5 620 (rat) 11 (rabbit) Notavail.

Jeohols, alkoxylated, linear 37251-67-5 15 2,700 {rat} =2 (rabbit)} 100,000

PHYSICAL DATA

>hysical State Solid Specific Gravity 0.92 (25

leg. C)

Japour Pressure Not available Coeff. Water/Oil Dist, Not available

Japour Density Not available Evaporation Rate Not available

3oiling Point Not available . Freezing Point Not

available

pH ca. 11 (1 % aq.} Odour Threshold Not available

Odour and Appearance Fragrant, white, free flowing granular powder.

FIRE OR EXPLOSION HAZARD

Conditions of Flammability None.

Means of Extinction Not applicable. Use media appropriate for surrounding fire.

Flash Point (deg. C) and Method Not applicable

Upper Flammable Limit Not applicable

Lower Flammable Limit Not applicable

Auto Ignition Temperature (deg. C) Not applicable

Hazardous Combustion Products May release chlorine and similar hazardous gases if involved
in fire.

Sensitivity to Static Discharge ‘Not applicable

Sensitivity to Impact Not applicable

Page 1 of 4
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Dishwasher SUNLIGHT
o FIRST AID MEASURES

80260

e

Eyes

Skin

Inhalation  Remove from exposure and provide respiratory support if necessary.

Immediately remove any contact lenses, force eyelids open and flush eyes with running
water for at least fifteen minutes. Obtain immediate medical attention.

Remove any contaminated clothing and flush skin with running water. !f irritation oceurs or
persists, obtain medical attention,

Ingestion Do not induce vomiting. Give sips of water or milk only if conscious and obtain

prompt medical care or call the local Poison Information Centre,

REACTIVITY DATA
Conditions of [nstabllity Temperatures above 200 deg. C.
Incompatible Substances Eagily oxidizable organic material, ammonia or similar nitrogen-

containing compounds, and inorganic reducing compounds.

Conditions of Reactivity Exposure to heat and incompatible materials.
Trardous Decomposition Chlorine containing gases may be produced, especially at elevated
“—aducts . temperatures.
PREVENTIVE MEASURES

Personal Protective Equipment  Select personal protective equipment depending upon conditions of

use. Where eye contact and/or repeated or prolonged skin contact
is expected to accur, wear safety glasses with side shields, long
sleeves, and gloves. If exposure exceeds occupational exposure
limits, use an appropriate NIOSH/CSA/MSHA approved respirator.

Engineering Controls General ventilation is recommended to control indoor fugitive

emissions. Use local exhaust ventitation to prevent exceeding
exposure limits.

Page 3 of 4
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Material Safety Data Sheet

on 1. Product and Company Identification

Namre ELECTRASOL® AUTOMATIC [msps« Not available.
DISHWASHER DETERGENT, DUAL
ACTION TABS (TM) W/ BAKING SODA

. 1Valld

Derctiption  Automatic dishwasher detergent tablets with a blue layer of Validation Date 811412000
pre-soakers and a layer of baking soda to deliver sparkling clean | prine Date 111742001
dishes without a chiorine small,

turer Rackitt Benckiser inc.
1655 Valley Raad
Wayne, N.J. 07474 In case of Telephone: 800-228-4722 |
Emergency:
I[dentilier Not availabla.
Tesesortstor  Chemirec, 800-424-9300
wher 369253 Emergencles;

Number ADDT1158W1 (Lemon) & ADDT114RW1 (Fresh Scent)

mber 51700-32800, 51700-32810 (15 Tablets, 10,6 o2):51700-32805, 51700-32815 (26 tablats, 18.3 az); 51700-32840 (36 tablets, 25.4
az)§1700-32815, 51700-12A50 (B4 Tablets, 45.1 az.}, 51700-75540 (80 Tablats, 58.4 az)

ion 2. Composition and Information on ingredients

CAS ¥ % by Welght Expoayre Limits : TEV/FEL
'ME MIXTURE, PROTEASE & 2014-01-1 1-3 CEIL: 8e-005 (mg/m?) from ACGIM (TLV] {United States]
iE
UM CARBONATE 497198 30-35 Mot Available
UM PERBORATE 7632-04-4 10-15 Not Available
Jon 3. Hazards Identification
1y Overview CAUTION: HARMFUL IF SWALLOWED. Eye irritant  Avaid eye contact. May cause skin iritation, KEEP
QOUT OF REACH OF CHILDREN!

ton 4. First Aid Measures

tact CAUTION: In case of eye contact, immediately rinse eyes thoroughly with plenty of water. Remove contact
jenses and continue ringing your eyes for at least 15 minutes. 1f irritation persists, seek medical attention.

ntact In case of skin contact, immediately wash with plenty of soap and water. If irritation occurs or persists, get
medical attention.

on ‘Remove to fresh air,

] If swallowed, drink a glass of water and immediately call physician or Poison Control Center.

don 5, Fire and Explosian Data

ibility Mot lammable. See Section 14 for any Shipping Classifications.
wint Not applicable.

ve Limfts In Alr Mot available.

= of Combuaxtion Mot available,

ntinued on Next Page
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ELECTRASOL® AUTOMATIC DISHWASHER Page Number: 2
DETERGENT, DUAL ACTION TABS (TM) W/
BAKING SODA

Fire and Explosion Razards  MNeome known,

F.; ‘ghting Medla Not a fire hazard, Use extinguishing media suitable for sumounding materiale.

afrw—istructions

Special Fire Fighting Woear self-contained breathing apparatus and protective clothing appropriate for fighting a chemizal fire,
Instractigns

Section 6. Aeeidental Relcase Measuras

Accldental Spill Callect spilled tablets and return to container. I powder has resuited from broken tablet(s), flush area with
: water or wipe with absorbent material (wet paper towel). Rinse well and dry floors to avoid slippery condition.

Section 7. Handling end Storage

Handling and Storaze CALITION: HARMFUL IF SWALLOWED. Eyeirritant,  Avoid eye and skin contact  May cause skin irritation,
KEEP QUT REACH OF CHILDREN!

-Store in original container in-a dry, secure area inaccessible to children and pats,

Section 8. Exposure Controls/Personal Protection

Ventllation Requirementy No spetific controls are negded,

Eye Protection - Avoid sys contact, Emergency respondars should wear eye protection.
Skin Protection Aveid skin contact. -May cause skin irritation after prolonged or repeated-use. Emergency responders should
' weaar impermeable gloves.
Resplratery Protection Nore required  Avold “bresthing dust from broken tabiet(s). Emergency Tesponders should wear suttable
I respiratory protaction where exposure to airbome dust is possible.
0. rotection None requirad
Work/Hygienle Practices Washing with soap and water after use s recommendad as good hygienic practice to prevent possible skin

irtitation andfor eye irritation from hand contact

Sectlon 9. Physlical and Chemlcal Properties

Description Solid. (Solid rectangular tablets with roundedfo40r CFU-S frufty. @ le-l'l;:r_I;mon
comers composed of a white layer and a smaller firus, frufty. apple-fike. -
blue layer.)

pH 11 [Basic] Color  White and biye layered tablet,

Bolling/Condensation Polnt  Not applicable,

Specific Gravity The only known value is 2 .53 (Water = 1) (SODIUM CARBONATE).
Vapor Pressure Mot applicable.

Vapor Density Mot available,

Vizcosity MNet avaiiable.

Etfblllty Complete.

Physical Chemical Comments Not available,

o

[Canﬂnued on Next Page
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SCTRASOL® AUTOMATIC DISHWASHER Page Number; 3

TERGENT, DUAL ACTION TABS (TM) W/
KING SODA

tion 10.-Stabllity-and Reactivity Data
al Stabillty The product is stable,

ony of Instabitity Do not mix with anything but watar.

atibility with Various Nons known
i

jus Decomposition May generate chiorine or axygen.
]

»us Pohvmerization None known.

tion 11. Toxicolagical Information

ure elfects

waet Eya irritant,

mtact May cause skin irritation,

inn Containg enzymes: Avoid breathing dust from broken tablets. May cause mild nasal irritation upon prolonged
or repeated contact to the dust in an occupational or emergency response sttuation.

n Harmful if swallowed, Will cause burning in mouth and throat. Difficutty swallowing, excessive salivating in |
infants. Reddening and swelling of mucous.membranes. of the mouth and thraat.

izenleiry Not listed as carcinogenic by QSHA, NTP or LARC.

lion 12. Ecological Information

fly : Not available,

ion 13. Disposal Considerations

lixpusl- Collect tablets and retum to conlainer, if broken ablet(s) left powder on surface, collect powder, raising as litle
dyst as possible. Wash surface or wipe with wet paper towel. Dizcard small amounts of material with trash
collection. Discard single empty containars in household trash.

For large amounts of waste product, dispose of in accordance with local, state and federal regulations,

ion 14. Transport Information

wsifleation Not a DOT controlled material {United States).

ihipping Name Nat applicable.

niificatlon Number Not applicable,

Cronp Neotapplizable,
¢ Transportation Not available.
us Substances - Mat availabie,
ste Quantity

*rovisions for Mot availabla.
it

tinued on Next Page
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-TRASOL® AUTOMATIC DISHWASHER

Fage Number: 4
SRGENT, DUAL ACTION TABS (TM) wy
ING SODA
iiftcation. Not a TOG controlled material.
:ﬂﬂmﬁgu Not available, -
assin,__son Not controiled under IMDG,
wification Not controlled under LATA,

1 15. Regulatory Information

i State SARA Title 1L, Section 313 Toxie Chemical WNotification & Release Reporting;
15

Mone
Califomia Propesition 65 This product contains

Lrmking Water & Toxic Enforcement Agt:
1) Nt available,

the following ingredients which raquire waming under the Safe

silcattons 'l WHMIS tCanada) Noteontralted wrder WHMS (Carmda)

n 16. Other Information

SA) , ! National Fire Protection /a\ Firs Huzara
. ' Association (U.S.A.)
Fira Hazard . cUivity
_— " , ‘.r. . Health <2/ 0 Reu
" Specilic hapurd
~—’ NS
_I NFPA Acrosol Level Not applicable,

t Product Safety on $/14/2000. l Printed 1/17/2001.
ader
-wnhhﬁ—-ﬁ-mhhhirm M-ﬁn&dﬂulﬁiupﬂrwqy'hm-mmm i T B - Limpl o ihe
imed hapuia. Final 4 inaul, icability of any mtaicrial ir dha roly Iy "iﬁqq‘ﬂ-mﬁﬂw”“mlmhuﬂ:ﬂwkm‘-‘dm Alhoagh cuvain hagards sry
T AN Manmrmmpy li-rdhnmﬂ--{rho-nbulnﬁt
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i ER ‘ Material Safety Data Sheet

ion 1. Product and Company!dmtiﬂcaﬁon
Name ELECTRASOL® AUTOMATIC [mspss Not svailable.

DISHWASHER DETERGENT GEL W/

BAKING SODA -ALL SCENTS
: Dgweription Automatic dishwasher detergent gel with baking soda to defiver Valldation Date 12283000

sparkling clean dishes with no powder residue. Print Date 1/17/2001
rcturer Reckitt Banckiser Inc.

1655 Valley Road”

Wayne, N.J. 07474 In.gase of Telephane: 800-228-722

Emergency:
t 1dentifler Mot available.
Tremyporisiipn  Chamirec: £00-424-8300
uaber §1700-32705-00 Lapctuncies
Ja Number ADLAZ00CUSY (Lemon)
Vumber §1700-32700 (50 02.), 51700-32705 (85 oz.). §1700-32707 (85 oz.)
ction 2. Composition and Information on Ingredients
~ CAS # % by Welght Exposure Limits : TLV/PEL
DIUM HYPOCHLORITE 7681.529 . |20 Not availabte. |
IDIUM HYDROXIDE 1310732 |24 CElL: 2 (mglm?) from ACGIH (TLV) [United States]
TWA: 2 {mg/m®) from DOSHA DSHA (PEL) [Unitad States]

DM CARBONATE -457-18-8 a0 | Mot available,

agtion 3. Hazards ldenﬁ_ﬁwtlon

CAUTION; HARMFUL IF SWALLOWED. EYE IRRITANT, Causes aye irtitation.
BLEACH. Do not mix with hand diswashing liquids, other eleaning -products or amMma

may result, KEEP OUT OF REACH OF CHILDREN

CONTAING CHLORINE
nia as-hazardous fumes

rgency Overview

-sction 4. First Aid Measures
hly with plenty of water. —Raemove any contact lenses and

Contact In case of eye contact, immadiately rinse ayes tharoug
continue rinsing for at least 15 minutes. i irritation persists, get medical atention,

1 Contact In keeping with good hygienic practices, wash exposed arsgs.thoroughly with soap and water.
alation Ramove to fresh air.
estion Rinse mouth and drink a glass of water. Call a physician of poisan ¢antrol center.

Section 5. Fire and Explesion Data

immability Saa Section 14 for any Shipping Classifications.
ath Point Mot applicable.
iplasive Limits In Alr Nat availabla,
od ety o(f Combustlon Mot avatlable.
Continued on Next Page
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;TRASOL® AUTOMATIC DISHWASHER Page Number: 2

RGENT GEL W/ BAKING SQDA - ALL
TS
Explosion Hazards  None known.

ting ja iNot a fire hazard. Use extinguishing media-suitable for surrounding materials.
uctl
ire Fighting Wear self-contained breathing apparatus and protective clothing appropriate for fighting a chemical fire.

wn 6. Accidental Release Measures

i Spill Small spill: Wipe up or collect spillad matarial with absorbent material and discard in household trash. Flush
area with water or wige with wet paper towel, Rinse floor surfaces well and dry to avoid slipcery condition. -

Large spills: Contain and collect gel and transfer to a suitable container for recyeling or disposal. Rinse floors
and surfaces with water and wipe dry to avoid slippery conditian.

on 7. Handling and Storage
and Storase CAUTION: HARMFUL IF SWALLOWED. EYE IRRITANT. Avoid eye contact,

Store in original container in a sacure area inaccassible to children and pets, KEEP QUT REACH OF
CHILDREN!

on 8. Expaaure Controls/Personal Protection

m Requirements No specific controls are needed.

<tion Avoid aye contact.

ectlon Neane tequired under narmat use conditions, May causge skin imitation after prolonged or repaated use,

;‘Pm{;ﬁnn . None required.

ecthon MNone required

sienlc Practicex Washing with s03p and water after use is recommended as goad hygienic practice to pravent possible skin
irritation.

>n 9. Physical and Chemical Properties

1
;n Liquid. (Opague liquid.) Odor Citrus. Slight bleach odor.

11 [Basic.} Color Yetlow opaque liguid,

ondensation Point  Nat applicable.

ravity Weighted avarage: 2.31 (Water= 1)
T, Mot applicable,
nslty Mot available.

Not available,

Complete

Zhemricat Comments Not available.

.

—

tinued on Next Page
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SOTRASOL® AUTOMATIC DISHWASHER Page Number: 3

TERGENT GEL W/ BAKING SODA - ALL

ENTS
#on 10, Stabllity and Reectlvity Data B
tal Stability The product is stable. : )

fons of Instarbitity D not mix with anything but water.

yatibility with Varieus  Mone known
nees

louis Decomposition None known
s

lous Polymerization Maong knosm

stion 11. Toxicological Information

sure.effects

priLacl Eye irritant.

Contact None expected under normat use conditicns. May cause skin irritation upon prolonged of repeatad contact

ation MHone krown,

tien Harmful if swallowed, Will cause burning in maouth and throat. Difficulty swallowing, excessive salivating in
infants. Reddening and swelling of mucous membranes of the mauth and throat.

meaenicity Not listad as carcinogenic by OSHA, NTP or IARC.

ction 12. Ecological Information

ixleity . Mot available.

wotion 13, Disposal Considerations

Discard small amounts of materiat by flushing with water to drain (sanitary sewer). Rinse and discard emply
container in trash or rinse and recycle where appropriate .

e Disposal

For large amounts of waste product, dispose of in accordance with local, state and federal regulations.

T

sction 14. Tranaport information

. Classification ORM-D

wr Shipping Name Ceonsumer Commuodity

T IdentHication Number  Not applicable

ting Group Mot applicable

itime Transportation Not available.

ardous Sabstances Nt available,

ortable Quantity

tial Provisions for ORM-D: For LS Domestic Shipments Only

niport

7 Classifleation Consumer Commadity - Transborder Cansignment

Continued on Next Page
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DETERGENT (#.:L W/ SR o S iy = e
SCENTS

i { ADR Clagsification Not available,
. INDG Classification Corrosive liquid, basic, inorganic, N.O.8. (Contains Sodium Hydroxide, Sodium Hypochlorite), Class 8,
a UNZ2661,
."I'\’in Classification DO NOT SHIP: Does not meet IATA requirements.
Section 15. Regulatory Information
' Federal and State SARA Title Il Section 313 Toxic Chemical Notification & Relzase Reporting,:
Regulations None

California Proposition 65: This product contains the following ingredients which require a warmning under the Safe
Drimking Water & Toxic Enforcement Act:
1) Not mvailabie.

Other Clasificatons IWHMIS {Canada)  Not controlled under WHMIS (Canada).

Section 16, Other Information

HMIS (U.S.A) National Fire Protection Firs Huzard
Assoctation (L5 A)
] Huslth Reachvity
Sipeciile hozard
Personal Protection S
{ NEPA Aerosol Level Not applicable.
‘alidated by Product Safety on 12/2872000. Primted 1/17/2001.
Notice to Readey
To ikt berl of mpre kngedvdpe, the information covinived borrin i wccnrgie, Fewwr, wcither the o mited rupplier now any o ity subsidiarier amumes axy Gabiliy mhatrorer for i arexrecy we complensess of he
informaden coeinasd hareis, Fiax} deperaisedon of rytsabiy of axy weurist i shr sale respoavibilipe of ihe arer. All waitrialt fiy pRIRT sxhuonn hpoands sxd vhould ba wred wisk rawview  Alkesrgh cormin havards wry
drrevibed bereln wr camney gaaranscs thar shase are rhe aaly barards thar et
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Section 1. Product and Company Identification

Material Safety Data Sheet

Product Name ELECTRASOL® LEMON SCENT GEL [aspss
AUTOMATIC DISHWASHING
. DETERGENT - CANADIAN

Naot available,

Froduet Descriptlon  Automatic dishwasher detergent gel to deliver sparkiing clean
dishes with no powder residue.

¥alidation Date kel

Print Date 122000
Manufacturer Reckitt Benckiser (Canada) Ing,
2 Wickman Road
‘Toronto, Ontario MBZ SMS CANADA " Jin tuzr of Telephona: B0OO-888-0197
Sneigency; {Canada)
Product 1dentifler Not avaiiable, _
Immperiatsn  Chamtrac; 800-424-8300
Item Number 51760-31514-04 Emerzencies:

Formula Number 714-134 (FIF #372551)

UPC Number 51700-31514-04 (1.3 1)

Section 2. Composition and Information on Ingredients

Name CAS # % by Weight Exposure Limts : TLV/PEL
1) POTASSIUM HYDROXIDE 1310-58-3 1-3 CEIL: 2 (mg/m'} from ACGIH (TLV) [United States)
2} SODIUM HYPOCHLORITE 7881-52.8 | 2.4 Not availabie,
2) SODIUM SILICATE 1344.08-8 1315 Mot available.
4) KALIUMTRIPOLYPHOSPHATE 13845-36-8 4-6 TWA: 3 {mg/m") Raspirable,
‘ : TWA: 15 (mg/m¥ Total,

Section 3. Hazards Identification

Encrgency Overview

B W R EEESEERE TR ER

DANGER: CONTAINS SODIUM SILICATE. HARMFUL IF SWALLOWED. DO NOT INGEST. Skin and eye.

irritart.  Avoid contact with skin, eyes, mucous membranes and clothing,

Contains Chlorine Bteach, D5 NOT mix with any other product such as hand dishwashing liquids, other

cleaning products or ammonia as harmful fumes may result, Not for hand dishwashing. KEEP OUT OF
REACH QF CHILDREN,

Section 4. First Ald Measures.

Eve Cnnlaqt

in case of eye contact, immediately rinse eyes thoroughly with plenty of water, Remuove any contact lenses and
continue rinsing for at least 15 minutes. If iritation persists, consult a physician,

Skin Contact

in case of skin contact, wash skin thoroughly with soap and water. If irritatior: persists, consult a physician,

Inhalation

Remaove to fresh air,

Ingestion

DO NOT induce vomiting. Rinsa mouth and drink a glass of water. IMMEDIATELY call a physician or poison
control center,

Continyed on Next Page
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ELECTRASOL® LEMON SCENT GEL

 Page Number: 2

' I . AUTOMATIC DISHWASHING DETERGENT -

CM@!M

r Section 5. Fire and Exploslon Dats

ammablifty

See Section 14 for any Shipping Classifications.

Flash Point Not appiicable.
Explosive Limits in Alr Not available.
Products of Combustion Mot available.
Firc and Explosion Harards  None known.

Fire Fighting Media
and Instructions

Special Fire Fighting
Instructions

Not a fire hazard, Lise extinguishing mecia suitable for surmounding materials.

Wear self-contained breathing apparatus and protactive clothing appropriate for fighting a chemical fire.

Seotlon 6. Acoldental Release Measuras

Accidental Spill

Small spill: Wipe up or collect spilled matarial with absarbent material and discard in household trash, Flush
area with waler or wipe with wet paper towel, Rinse floor surfaces well and dry to avoid slippery conditon.

Large spills: Contain and collect gel and transfer 1o a syitable container for recycling or disposal. Rinse floors
and surfaces with water and wipe dry to avoid slippery condition,

Section 7. Handling and Storage

Handling and Storage

I T

DANGER: Contains Sodium Silicate. "HARMFUL IF SWALLOWED. DO NQT ingast, Skin and eye iritant,
Avoid contact with skin, eyes. mucous membranes and clothing. .

Contains Chigrine Bleach, DO NOT MU with any other product such as hand dishwashing liquids, other
cleaning products or ammonia as harmful fumas may result Not for hand dishwashing,

Store in original container in a secure area inaccessible to children and pets. KEEP QUT REACH OF
CHILDREN!

Section 8, Exposure Controls/Personal Protection

Venlitation Requirements

No spacific controls are neaded.

Ey¢ Protection

Wear eye protection when handling, Emergency responders should wear full eye and face protection,

5kin Protection

Wash hands with soap and water after use. Emergency. responders should wear impamreatble gloves.

Respiratory Protection

MNone required,

{)ther Protection

tNone required,

Work/Hyglenic Practices

Washing with seap and water after use is recommended as good hygienic practice to prevent possible skin
irritation and/or eye iritation from hand contact

—

!r Continued on Next Page
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* ELECTRASOL® LEMON SCENT GEL Page Number: 3
. . AUTOMATIC DISHWASHING DETERGENT -

CANADIAN
Section 9, Phyaical and Chemical Properties _
' Description Liquid. (tran=lucent thick suspension). Odor Citnra,
pH 108 Color Elue translucent thiek liquid.
. Bolling/Condensation Polnt  Not applicable,
.i Spectic Gravity 1.30 at 25°C
'3 Vapor Pressure Not applicable,
', Vapor Denshty Not availabls,
l Yiscosity 25,000 - 35,000 cP (Brookfald RVT @& 5 rpm)
Solubility Complete.
' Physieal Chemical Comments Not avaitable,
' Section 10. Stability and Reactivity Data
Chemlcal Stabilry The product is stable.
' Condltions of [nstability Dea not mix with anything but water.
Incompatibliity whth Vareus Armmeonia, acids
Substances
' Harardous Decomposition None known,
Froductz
l Hazardous Polymerization None known,
Section 11. Toxleological Information
l Exposure effecty
Eye Contiuct Causes burns to eyes on contact.
l Skin Contact Causes burns 1o skin on contact,
' Inhalation “None imown.
ff Ingestion Harmful if swallowed, Will cayse burning in mouth and throat Difficulty swallowing, -excessive salivating in
Infants. Reddening and sweiling of mucous membranes of the mouth and throat.
I Carclnogenlicity Not listed as carcinogenic by QOSHA, NTP or lLARC.
l Section 12, Ecologleal Information
Ecotoxicity Nat availabla,

{. -
L Continued on Next Page
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 ELECTRASOL® LEMON SCENT GEL Page Namber 4
. AUTOMATIC DISHWASHING DETERGENT -
CANADIAN

'[ Section 13. Dispasal Conaiderationa

iste Disporal Discard small amounts of matarial by flushing with watar In drain {sanitary sewer). Rinsa and discard empty
[ eomtainer in trash o rinse and recycle where appropriate |

For large amounts of waste product, dispose of in accordance with lo¢al, provincial and federal regulations,

Section 14. Transport Information

DOT Chassification ORM-D —— e

Proper Shipping Name Consumer Commodity.

DOT Identification Number  Not applicable,

Packing Group Mot applicable,

Maritime Transportation Not applicable,

Hazardous Substances Not applicable,
Reportable Quantity

Special Pravisions for ORM-D: For US Domestic Shipments Only.
Transport

TDG Classification Consumer Commodity - Transborder Consignment,

ADR Classdfication Net applicable,

T 'MG Classiflcation

DO NOT SHIP - Quter packaging does not qualify for transport by vessal,

DO NOT SHIP - Quter packaging does not qualify far transport by air.

Section 15. Regulatory Information

Federal and State SARA Title NI, Scotion 313 Toxje Chemical Notification & Release Reporting:
Regulations

None
California Proposition 63; This produet contains the following ingredients which require a warning under the Safe

Drinking Water & Toxic Enforcement Act:
1) Not applicabla.

Other Classtications WHMIS (Canada) Not cantrolled under WHMIS (Canada).

S

Continued on Next Page




'ELECTRASOL® LEMON SCENT GEL | Page Number- &
. AUTOMATIC DISHWASHING DETERGENT -

Section 16. Other Information

HMIS (1U.5.A.) Natiunal Fire Protection

Assgciation (U.S.A)

Heahth Renceiviy
Specific Thinrd
[NEPA Aerosol Levet  Not applicabl.
Valldated by Product Safety on 71172001, IPrlnted 1272001,
Notice to Reader
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Material Safety Data Sheet

ol Section 1. Product ard Company identification

& N =B

TR e e e Sty e A A = v . . e

roduct Name ELECTRASQOL® 2in1 TABS WITH [\soss, Not available

JET-DRY® POWERBALL™ RINSE
AGENT AUTOMATIC DISHWASHING
DETERGENT

' Product Description  -2in1pre-measured automatic dishwashing tablet containing a | "2 e2tion Date /1472001
special cleaning agent, concentrated detergent and tinse agents. Print Date &I8200]

. .\‘l:mufacturt; ‘Reckitt Benckiser Ing,
1855 Vallay Road
Wayne, N.J 07474 incate of Telaphone: 800-228-4722

ayn = ) 9
' Iroduct Identifler Nat available,
Imnmonndes  Chemtrec: BOO-4724-0300
ftem Number a71061 Amerzemciey

Formuls Number

ADPM512, ADPM417B, ADPMS03

LPC Number 51700-75755 (18 tablets, 13 oz); 51700-75756 (25 tablets, 18.4 oz.), 51700-75757 (55 tablets, 40.3 oz,)
Section 2. Compoaition and Informationor Ingredients
Name CAS ¥ %% by Welght Exposure Limits : TLY/FEL
1) CITRIC ACID 77-92% <3 . Not avaitabie,
2} SODIUM CARBONATE AS7-19-8 25 Not available,
™ TRIROLYPHOSPHATES 7758-29-4 <35 Not avaitable,
. SODIUM PERBORATE MONOHYDRATE | 7822.04-4 10-15 Not Available
3 NONIONIC SURFACTANTS Not available | <5 Not avaitable.
6) ENZYME MIXTURE, PROTEASE & 8014-01-1 1.3 CEIL: 62-005 (mgim’) from ACGIH (TLV} [United States]
AMYLASE

Emergency Overview

[Secﬁm 3. Hazards Identification

CAUTION: HARMFLIL. IF SWALLOWED.
OF REACH OF CHILDREN,

EYE IRRITANT. Do not get in eyes. Contains enzymes, KEEP OUT

Section 4. First Aid Measures

Eye Contacl

In case of eye contact, immediately rinse eyes thoroughly with plenty of water,

Remove any contact lenses and
continue rinsing for at least 15 minutes. If irritation persists, consult a physician.

5kin Contact

in keeping with good hygienic practices, wash exposed areas tharoughly with seap and water.

Inhaiation

Remove to fresh air,

ingestlon

Rinse mouth and drink a glass of water. Call a physician or poison control canter,

—

I Continued on Next Page
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DISHWASHING DETERGENT
section 5. Fire and Explosion Data )
Flammabllty Ses Section 14 for any Shipping Classifications,
Flash Point Mot applicable.
Explosive Limii la Air Nat availabls,
Products of Combuctien- Not available,

Fire and Explosion Hazrards-  Nome known.

Fire Fizhtingz Medla Mot a fire hazard, Use extinguishing media suitble for surrounding materials.

and Instructions

Special Fire Fighting Wear self-contained breathing apparatus and protective clothing appropriate Yor fighting a chemical fire.
Instructions

Section 8. Aooldental Release Measures

*

Accidental Spill Collect spilied tablets and return to container.  powder has resulied from broken tablet(s), flush area with
water or wipg with absorbent material{uwst paper iowel). Rinse well and dry floors to avoid slippery condilion,
Section ¥ Hendling snd Storage .
Handling snd Sterage CAUTION: HARMFULTF SWALLOWED, Eye iritart Avoid gye contact. Contaims enzymes, KEEP QUT
REACH OF CHILDREN.

‘
Store in originat container in 3 dry, secure area inaczessible ta children and pats,

Section 8. Exposure Controls/Personal Protection

Ventitathon Requirements No specific comrofs are needed.

Eye Protection Avoid eye conmct. Safety glasses with side shields. Emergency responders should wear eye protection.
Skin Frotectlon Nene required under normal use conditions. Emergency responders should wear impermeable gloves,
HRespiratory Protecilon None required Awvoid breathing -dust -from -broken -tablet(s). Emergency responders should wear suitable

respiratory protection where exposure to airborne dust is possible,

Other Protection MNone required

Work/lyglenic Practices Washing with soap and water after use is recommended as pgood hygienic practice to prevent possible skin
irritation and/or eye irmtation from hand contact, o

Section 8. Physical and Chemical Properties

Description Solid. (Solid rectangular tablets with rounded [qgar Parfurnad.
corners composed of a white layer, a smaller blue
layer with white coated ball.)

H : ] K f
4 10 [Basic ] Color White and blus laysred tablet with embeded
coated balt.

Botling/Copdensation Point  Not applicable,

Specific Gravity Not available.

Vapor Pressure Nat applicable,

Continued on Next Page
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j ELECTRASOL® 2in1 TABS WITH JET-DRY® o ' Page Number: 3
POWERBALL ™ RINSE AGENT AUTOMATIC
DISHWASHING DETERGENT

Vapor Density Mot available,

i .
Viscosity Not available, —
Solabiliry Complate.

Physical Chemical Commenis Not available.

Section 10. Stability and Reactivity Data
Chemlcal Stabllty The product is stable,

Conditions of Instabilicy Temperatures in excess of 50°C,

Incompatibillcy with Varleas MNane known.
Substances

Hazardous Decomposltion Froduct develops heat and releases Carbon dioxide if contacts with acids.
Products

Hazardous Polymerization Does not occur,

Section 11. Toxicological Information

Exposure effects

& & A &R

Eye Contaet Eye jrritant,
Shkin Contact Not a primary skin irritant
‘ Inhatutlon Contains enzymes: Avoid breathing dust from broken tablets. May cause mild nasal irritation upon prolonged
or repeated contact to the dust in an occupational or BMErgency response situation,
g Ingestion. _ Harmful if swallowed, Will cause buming in mouth and throat Difficulty swallowing, excessive salivating in
infants. Reddening and swelling of mucous membranes of the mouth and throat,
. Carclnugehicny Net listed as carcinogenic by QSHA, NTP or IARC.

Section 12. Ecologieal Infermation

Eeotoxicity Not available,

Section 13, Disposaal Considerations
Waste Disposal

Collect tablets and return to container, if broken tablet(s) left powder on surface, collect powder, raising as litte
dust as possible. Wash surface or wipe with wet paper towsl, Discard smail amounts of material with trash
collection. Discard single emply containers in househcld trash.

For large amounts of waste product, dispose of in accordance with local, state and federal regulations,

Section 14. Transport information

NOT Classification Not a DOT controiled materal (United States),

Proper Shipping Name Net applicable,

DOT ldentification Number  Not applicable.

reking Group Net applicable.

=

Continued on Next Page

7



"\‘

- POWERBALL ™ RINSE AGENT AUTOMATIC
DISHWASHING DETERGENT

ELECTRASOL® 2in1 TABS WITH JET-DRY® Page Number: 4

Maritime Transportation Mot available,

Harardows Substances Mot available,

Reportable Quantity

special Provislens for Mot avaitable,

Transport

TDG ClassiNcation Not a TDG controlled material.
ADR ClamiNeation Not availabie.

IMDG Classification Not controlled under IMDG,
IATA Classification " Not controlled under IATA.

Section 15. Regulatory Information

Federal and State SARA Title Llf, Section 313 Toxic Chemical Notification & Release Reporting:

Repulations
Nane

Califomia Proposition 65: This product contaigs the following ingredients which require 2 warning under the Saf
. Drinking Water & Toxic Enforcement Act: )
1) Not applicabie,

Other Classificxtions WHMIS (Canada)  Notcontrolied under WHMIS (Canada).

Section 18. Other Information

HMIS (U.S.A) National Fire Protection Fire Haxacd
Association (U.5.A.) 0
- & =
N Spacllic husard

I NFPA Aeroso} Leve] Mot apphicable,

Valldated by Product Safety on 6/14/2001. IPﬂnted 61872001,

Notice to Reader
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" Section 1. Product and Company Identification

T R TP A e L

Nppdnd iy 3%
Material Safety Data Sheet

Product Name ELECTRASOL® AUTOMATIC oy —

DISHWASHER DETERGENT, DUAL

ACTION W/ BAKING SODA - ALL

SCENTS (POWDER)
Froduet Description Automatic dishwasher detergent with pre-soakers and baking soda Validation Date 6132001

to deliver sparding clean dishes without a chiorine smell, Print Date 61872001
Manufacturer Reckitt Benckiser Inc.

1855 Valley Road

Wayne, N.J, 07474 1o enge of Telephone; B00-228-4722

ayn B i P
Freduct Identiflor Not avaitable
Chemires; B00-424-9300

ftem Numbaer 68947 Emerpsncisy;
Formulu Number

V2-G, V3-N F/F# 389983, 368547, 372241 . 372240

U Number STY00-31492 (50 oz), 51700-3157 (85 c2.), 51700-31732( 45 0z) - Reguiar Fresh Scent; S1700-32585 (50 nz), 51700-32501 (85 az),
S1700-33807 (85 az), 51700-31530 (3 b, pail), S1700-75600 (125 b, pail) - Larnon Seant

Sectlon 2. Composition and Information on Ingredients

Name CAS ¥ % by Weight Exposure Limity : TLV/PEL
1) SODIUM CARBONATE 497-16-8 <40 - Not available,
2) TRIPOLYPHOSPHATES 7758-29.4 <40 Not available,
SODIUM SULFATE 7757-82.8 <20 “| Nuisance dust:
‘ TWA: 5 mg/m3 (respirable dyst fraction) from OSHA
TWA: 15 mgim3 (total dust) from OSHA
TWA: 3 mg/m3 (respirzble particulate) from ACGIH
. TWA: 10 mg/m3 (inhatable particulate) from ACGIH
4) ENZYME MIXTURE Not available. | 0,35 Not available,

Emergency Overview

Section 3. Hazards Identification

CAUTION: HARMFLIL, iF SWALLOWED. EYE IRRITANT, Causes aye imitation,

-KEEP QUT OF REACH OF
CHILDREN

Section 4, First Aid Measures

Eye Contact

In case of eye contact, IMMEDIATELY nnse eyes thoroughly with plenty of water, Remove any contact lenses
and continue rinsing for at least 15 minutes. If irritation persists, get medical attention,

Skin Contact

in case of skin contact, immediately wash with plenty of scap and water.

inhalatign

Remove to fresh air,

If swallowed, rinse mouth and drink a glass of water. Call physician or Poison Control Center,

llfeﬂion

S

li Continued an Next Page
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. [ ELECTRASOL® AUTOMATIC DISHWASHER Page Number 3
. DETERGENT, DUAL ACTION W/ BAKING
- SODA - ALL SCENTS (POWDER)

. Section 5. Fire and Explosion Data

Flammabllity Not flammable, See Section 14 for any Shipping Classifications.

' Flash Polnt Not avaifable,
- Explosive Limits in Alr Not available,

J

Products of Combustion Mot available.

Fire and Explosion Iazards  None known,

- Fire Fighting Media

and Instructions

- Speclal Firs Fighting Wear seff-contajnad breathing apparatus and protective clothing appropriate for fighting a chemical fira,
Instructions

Not a fire hazard. Use extinguishing media suitable for surrounding matsrials,

Sectlon 6. Acoldents! Release Messures
- Accidental Spil]l

Collect spilied materiai raising as fittle dust as possible, Flush area with water or wipa with absorbent material,
Rinse well and dry floors to avoid sli pPpery condition,

' Section 7. Handling and Storage
Handling and Storage

CAUTION; EYE IRRITANT, Avoid eye contact, Harmful if swallowed, \Wear eye protection,

' Store in original container in a dry, secure area inaccessible to children and pels. KEEP QUT REACH OF
CHILDREN )

Section 8. Exposure Controls/Personal Protection

Ventlation Requirementy

No spacific ¢ontrols are neaged.

Eye Protection Avoid eye contact, Emergency responders should wear full #ye protection,

$kin Protection

May cause skin irritation after prolonged or repeated usa,

Resplratory Protection Avoid breathing dust

Other Protection None required

Work/Hyglienic Practices

Washing with scap and water after use is recommended as good hygienic practice to prevent possible aye
irritation from hand contact.

Section 9. Physical and Chemical Properties

Description

Solid. (Granular powder.) Odor _-Citrum), Fresh scent (Regular)
11 [Basic.] Color  White powder with blue speckles

Botling/Condensation Folnt Nat applicabie,

Specific Gravity Not avaitabla.

Vapor Pressnre Nat applicable,

Vapor Denstty Mot available,

’_ Continued on Next Page
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""ELECTRASOL® AUTOMATIC DISHWASHER "~ Page Number 7]
DETERGENT, DUAL ACTION W/ BAKING

SODA - ALL SCENTS (POWDER)
Viscosity Not available.
Solubllity Complete, i -

‘Physicat Chiemical Comments Not available,

Section 10. Stability and Reactivity Data

Chemleal Stability The product is stable,

Conditlons of Instability Do not mix with anything but water,

Incompatibility with Varlous None known.

' Substances

Hazardout Decompasition None known.
Products

lj; 1lazardous Polymerization MNone known.

t Section 11. Toxicolegical Information
)

Exposure effects

[ Eye Contact Eye irritant
Skin Contact Prolonged or repeated skin contact may resuit in skin irritation.
IE Inhalatlon None known,
"ngestion Harmful if swallowad, Can causae burning in mauth and throat Difficulty swallowing, excassive salivating in
I\ infants. Reddening and swelling of mucous membranes of the mouth and throat,
. Farc]nogmlcity " Notlisted as carcinogenic by OSHA, NTP or ARG,

I [Seotlan 12. Ecological Information

Ecoloxicity Nt available,

‘asie Dliapygal Collect powder raising as litle dust as possible. Discard small amounts of material with trash collaction.

4 Section 13, Disposal Considerations
w
( Discard empty container in trash.

For large amounts of waste product, dispose of in accordance with local, state and faderal regulations.

Section 14. Transport Information

DOT Classification Net a DOT contralied material {United States),
Froper Shipping Name Not applicable,

DOT Identification Number  Not applicable.

Packing Groap Net applicable,

" -itime Transportation Not availabla,

I: Continued on Next Page




ELECTRASOL® AUTOMATIC DISHWASHER A vy

W ) : W/ BAKING
DETERGENT, DUAL ACTION W/ BA
' SODA - ALL SCENTS (POWDER]
b Hazardeus Substances Not availabls,
Repottable Quantity
. Spetial Provhiens for Not applicable.
Transpaft
- TG Clanification Not a TOG controlled material,
ADR Classification Mot applicable.
i INDG Classification Not an IMDG Controlled Material,
' JIATA Classification Net an IATA Controlied Material

' Section 15. Regulatory Information

Federal and State SARA Title L Section 313 Toxic Chemical Notification & Releass Reporting:

. Regulations Norw

California Proposition 65; This produrt contains the following ingredients which require a wamning under the Safe
Drinking Water & Toxic Enforesment Act:
1) Not applicable.

Other Chassifications ‘I WHMIS (Canada)  Not controlled under WHMIS {Canada).

Section 16, Other information

HMIS (US.A) ‘ RETITSES eS| 2] National Fire Protection o Fire Husurd

‘ Association (U.S.A) o Reacvity

Health
’ Specific bmeary
NEPA Aerosol Level Not applicable,

Validated by Product Safety oo 6/12/2001, Printed 6/18/2001.
Notice to Reader
Te the bent of amr knwledge, e informasin compuinrd herels 1t pecarais Hovrstwar, maiihrr ot abavs Sammd rapplisr aur any of it subsiarias arsisest sy h ke - M
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MATERIAL SAFETY DATA SHEET

. o i - %t A SWETLTT m L, L..q
A8 d e e I IR ey LB LR e e
m. L‘lmu Claar Antormatie Dishwasher Delﬂm
‘Mwwhckrws Nama s Nwra "
KOREX Carads -
rest Address st Addresy —
78 Tian Rasd —_—
¥ " Prmrhu Clly Frovnce
Totonks Ontanio .
Tt s Efvergwncy Telaphems Na: vo8 mﬁmr—
ML 213 416) 239-9214
ame michl Famly ewl Forrmaa
Dizh D Mixhme
Wolsruiar Weight ‘I'mg Nwmne and Synarym Matarli Use
AD
Swrteig -ﬂ-'r..
o R.l.& %*ﬁma&nﬁ iy
Wz artoys hgu erds ]
* LN, Mmm Sptdl’y Speciay lnd Rowute
Sodium Cerbonate 29445 479193 TLV 10 mg/m3 OndLDS) Rat 2800 mm
(ACGIH)
Sodum Sillicate -0 64924 [TLV 5 mg/m) Oral LD%O Rat 3300 my'kg
WNationa! SiEcates)
Sodnrn Dichior Liooynumts 02-39 51580860 (TLV 0.5 mgm3 Omi LD30 Rat 620 mphy
4
Fhyaicn Statw “[Crloir wrwi Appemrance =T imR p-r.m apuln: Gravity
Gus| | tod] | Seid White Qearunler powedar (3l uhlnum KAY
vapoar Fressure |mm} SpoLr N oling ]
- Lo NAV NAV NAY NAV
et m e p N Elond
5-15 10.5.11.5 1.0+/-01 NAV
rhnmun it yus, under which condiion?
Yo {) Nox]
. Nuans of extincilon . T
Specin procyciaey
Fasreond [ G g WTrod Upper axglosion il (% by vohims) Lawer wxplasion i 1% By voloma) l
NAY NAYV NAV
Ao inition Terpanaian (0 mﬂmm Harargeus combusiion progucty
NAV . NAP NAY
Expiotion Daix e of Bumning Explowiva power Jerilivily to Rain ischargy
Sursllivity Io '-'-hll'rlh!l Impact NAP NAP NAV
Ch-ru am:lw = nnu, uNOEr wiveh co 7
|_Yes No
e Bl TP ST et
Yey No{ ) Strong Acids
f et and ?
i May evolve :hionmﬂ Om cortaet with acydy,
. I'Iul.runun Decompestion Promcs s
&mm% tnd chiorins.
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‘ AG 18 2081 15:33 985 6@ 5355 PRGE. B2



i

[X] 5win Contact | ) Shn Ausersion (X} Eyw Contact  X] inhmiation Acut

| 1lnhaleton Chrani: [X] Ingwstion

A
- 13 - B !
, 3 Chiiee Clewy Autoroatio Dishwagher ]
Yy | Prusidents TR IR RRED :*:nw::"r,.,\rﬁ"fﬁ"“;ﬁfﬁ.&r‘ﬁsﬁ dnd TV kg
Tt T .t&‘-ehﬁ-‘-“..'x.bhz;z‘.:s,..;?E‘_t;.-t.-.-mis:;“rx_‘{-tf'.‘iﬁ- T LE T;Eﬁ;;;i;éf‘;ﬁ
Roule of Entry '

Effacta of Acule Expouse lo Product

Irotation or buming of eyes, if ingested, buming of meuth and throat, natisen, vomiling. Ifinkaled imiretion

of respirstory traet
Effacta of Chyonkc Exposury to Provuct
Prolonged and repeated skin exposae may cause Derrutitiy, I
[LD 50 of Product (Spectty Speches and Royte) Infaney of Product Expasure Imbs of Product
KAV Iritation to syes and skin NAV
LC 50 of Frocucd [Spectly Speciss) Sansitization to Progyct Fynergiate materiniy
KAV NAP NAY
[ 1 Carciroganicity | | Reprocuetve effects | | Terstopaniety [ I Mutznogenieiy
e R A T T T
Farye. il Mioctive Bquizmani Rexpirsiory [Specity;
—|IM 710 Dust Mask Booty, if necespary
Dhven {3 Othey
Clath ;‘!_o'::m Eye hm‘mom % recemended
| Clothing {Specity)
Coveralls
Enginesring Cordrols (w0 venthation, nclaseg frocass, specily)
Lotal exhuunt ventilation :
Lunk md Spdl Procadure
Small mnmbmmhhhdmmm.ﬁpmmdwmmvbﬁuhmﬁm
Wasts bisposal

-Land8ll - Disposs sccording to approprite regulations
Handing Frocedures ang Equipment

Avoid % stion & % weir P.A.E, & avoid Kenenating dust

3
Stare I coul, dry place swny from incompatibie produsts,

Ipscial Shipping information

[T

Avaid comtact with siin angd tve,
| Eye

Wash cyea for 15 minuies innediately after contact
on

Meve person to fesh [ iﬁmmnnﬂm‘ i
ingead :

L]
Do not mchyee voruting give large amounts of water, canfuet phyyician
n ivise
NAP

el Bl e e ' ' ' m ar mr
(

(

ity other material o Ty Process
T Lyed
| MSDE: Memsanito, General Chemical, National Silizxtes
Praparyd s j Mhora namber Crate
Tahn Tejonjatis :(418) 2599214 Fxr 350 January 2, 1999 -
The infonmation on this Material Safety Data Sheet
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,. Sample Telephone Interview,

Introduction:  Hi, my name is Ross Lashbrook. | am an enviranmental science student at Trent

University in Peterborough, Ontario. Cumently | am underaking a research project for
the Haliburton County Advisory Committee on the Environment. The advisory
commitiee is very concemed with the use of phosphates in automatic dishwasher
detergents. In my final report, | will discuss those automnatic dishwashing detements
that contain the least amount of Phosphates, and those companies who have strived
to lower the Phosphate concertrations.

Consent: The information you provide will be used in my final report, as details provided by your
company. Individual names will be excluded. Is this acteptable?

Question: I was wondering if you could provide me with the phosphorus concentrations in the
following products:

Question: If you cannot do so. why not? Phosphates have been proven to have a serious

impact on aquatic environments. As an environmentally conscious manufacturer
surely your company recognizes that they -have a responsibiity to not only the
consumer but to the environment to provide such information about their products.
My report will not fook favourably upon companies who do not appear to be
environmentally conscious.

Question; What has your company done to lower the phosphate concentrations in your
producis?

Question: Is your company currently attempting to find replacements for phosphates?

Question; Has your company researched the potential impact of phosphates from automatic

dishwashing detergents on the environment?

Question
P&G, Colgate: Can you tell me why your company owns patents for automalic dishwashing
detergents that are phosphate free, if they are not in production?

Question

Sobey's, PC: Does the company which manufacturers your products not readily provide information
regarding phosphates? Can this information be made availtable, if it is recognized
that, while being ‘proprietary information’, it is in your interest as a retailer to have this
information available for environmentally conscious customers? '

At any point, if the interviewee is unable to answer the question, | will ask:
Can you refer me to someone who might be able to answer that question?

Al the end of the interview:
Thank you very much for your time, | appreciate it.

NOTE: All telephone interviews were slightly modified as they progressed. The details of their
modification are provided for each interview.

NOTE: In each interview, the following terms are used:
UL: refers to Unilever response, RB: refers o Reckitt-Benckiser response,
50 refers to Sobey's response, PC: refers to President's Choice response.

RL: refers to questions asked by the interviewer, Ross Lashbrook.

AT Sty T e O g 1
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® Page 2 December 16, 2001

elephone Contact info ation:

Loblaws/President’s Choice
@ Sunfresh Ltd. 416-967-2501
Presilent's Choice Clear Choice Automatic Dishwashing Detergent

Unilever Canada
1-800-565-7273
Sunlight and All Brand ADD

Reckiti-Benckiser
1-800-888-0192
Phosphate levels provided for most detergents, except Electrasol Lemon Scent Gel ADD and

Electrasol Detergent Gel with Baking Soda.

Sobey's
Sobey's Ontario 416-236-1971 (ext. 4418)
Qur Compliments Brilliance ADD and Smart Choice brand ADD

M
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| Réddtt-Benckiser (RB) Telephone Interview:

ﬂf-";"ﬁwodudion: Hi, my name is Ross Lashbrook. | am an environmental science student at Trent
University in Peterborough, Ontario. Currently | am undentaking a research project for
“the Haliburton County Advisory Committee on the Environment. The advisory
committee is very concemed with the use of phosphates in automatic dishwasher
detergents. In my final report, | will discuss those automatic dishwashing detergents
that contain the least amount of Phosphates, and those cormpanies who have strived
to lower the Phosphate concentrations.

- Consent: The information you provide will be used in my final report, as details provided by your
‘ company. Individual names will be excluded, Is this acceptable? First atternpt, office
closed due to holiday (American Thanksgiving - Nav 22/01). Second attempt, Nov
28/01.
RB: Hold Please
RB:  What would you like to know?
RL: next question. .,

Question: | was wondering if you couid provide me with the phosphorus concentrations in the
following products: Electrasol Lemon Scent Gel ADD and Electrasol Detergent
Gel with Baking Soda, as well as other ADD products,
RB: This information is considered proprietary and is not given to the general public.

it is only released to people with specific allergies provided they have their doctor
- contact us.

s

Question: if you cannot do s0, why not? Phosphates have been proven to have a seripus
impact on aquatic environments, As an environmentally conscious manufacturer

environmentally conscious,
RB: This information is not even provided to us [the customer representative]

Question; What has your company done to lower the phosphate concentrations in your
products?
RB: We would be happy to provide you with our ‘school project kit which provides
information abowt our ingredients. Would you like that?
RL: Yes.

RB: Our efforts are ongoing to constantly improve our products to meet consumer
demands, .

Novemeber 29/01. Letter We do not have any information to provide to you. Phosphate levels are
provided on our product |abel,

However, it is not on the product label. Retumed call, attempting to reach the

person who wrote the letter. Decernber 11, 2001: Call, and | cannot directly

speak with the person who wrote the letter. My question v4ll be forwarded to

the person, who wili contact me in the next few days. Question was

regarding phosphate levels not being on product labels — however, they are

|
i
' Question: Is your company currently afternpting to find replacements for phosphates?
I on labels in the U.8, Is there a different policy for canada and the US?
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President's Choice (PC) Telephone Interview,

Hi, my name is Ross Lashbrook. | am an environmental science student at Trent
University in Peterbarough, Ontario. Currently | am undertaking a research project for
the Haliburton County Advisory Committee on the Environment. The advisory
committee is very concemed with the use of phosphates in automatic dishwasher
detergents. In my final repor, | will discuss those autornatic dishwaashing detergents
that contain the least amount of Phosphates, and those companies who have strived
to jower the Phosphate concentrations,

The information you pravide will be used in my final report, as detsils provided by your
company. Individual names will be excluded, Is this Bacceplable? First attempt: all
representatives are busy, please leave a message and we will retum your call (Nov
22/01). Call not retumed (Nov 28/01), .50 | tried again,

PC. OnHold. Please leave a message, we will return call.

Call atternpted again November 30,

Question:

Question:

FC: Darlene speaking.

- RL: Question above posed.

PC: What questions do you have?

| was wondering if you could provide me with the phosphorus concentrations in the
following products: President's Choice Clear Choice Automnatic Dishwashing
Detergent

PC: Don't know because its manufactured by someone else, and they don' provide
the information to us. The product formulation is kept by the product manufaciurer
and not released to us,

Does the company which manufacturers your products not readily provide information
regarding phosphates? Can this information be made available, if it is recognized
that, while being ‘proprietary information’, it is in your interest as g retailer to have this
information available for environmentally conscious customers?

FC: t am not sure that this information is available 1o us,-even if we request it from the
manufacturer. | will check with our product speciglist and retum your call, However,
product formulation is not readily avaitabie.

* As of December 15, call was not retumed. (Request for response was repeated on December 10th).

Atihe end of the interview:

Thank you very much for your time. | appreciate k.,

14
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L Sobey's Telephone Interview,

*Introduction:  Hi, my name is Ross Lashbrook. | am an environmental science student at Tren

University in Peterborough, Ontario. Curmently | am undertaking a research project for
a the Haliburton Courty Advisory Committee on the Environment. The advisory
,”‘- commitiee is very concemed with the use of phosphates in automatic dishwasher
detergents. In my final report, | will discuss those automatic dishwashing detergents
that contain the least amount of Phosphates, and those companies who have strived
to lower the Phosphale concentrations.

Consent: The information you provide will be used in my final repor, as details provided by your
company. Individual names will be excluded, 1 this acceptable?
SO: What is it you would like to know?

Question: | was wondering if you could provide me with the phosphorus concentrations in the
following products: Our Compliments 'Brilliance’ and Smart Choice ADD,

SO:. we recognize that the use of phosphates is of concem, and we take that into
consideration when looking into new product formutations. We also recognize that
consumers may want to know the concentrations. however we do not provide that
information to the public,

Question; If you cannot do so, why not? Phosphates have been proven to have a serious
impact on aquatic environments. As an environmentally conscious manufaciurer,
surely your company recognizes that they have a responsibifity to not only the
consumer but 1o the environment to provide such information about their products.
My report wilt not look favourably upon companies who do not appear 10 be
environmentally conscigus.

RL: 1 will mention in my report that Scbey’s does nol provide the consumer with
product information.

- 50r Please mention us as ‘Sobey’s Private Label' products. | regret that | am unable
fo help you. h

Question: What has your company done to lower the phosphate concentrations in your
producis?
S0: We are atvays seeking to improve our preduct formutations, which are reviewed
on a reguiar basis,

Question: Does the company which manufacturers your products not readily provide information
regarding phosphates? Can this information be made avaitable. if it is recognized
that, white being ‘proprietary informatior?’, it is in your interest as a retailer to have this
information available for environmentally conscious customers?

SO: I'm sorry, we cannot release such information,

At the end of the interview:
Thank you very much for yourlime. | appreciate it.

q
'
|
|
|
|
|,
|
|
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Unilever (UL) Telephone Interview. i
R

ntroducion:  Hi, my name is Ross Lashbrook. | am an environmental science student at Trent
S University in Peterborough, Ontario. Curmently | am undertaking 2 research project for
the Hafiburton County Advisory Committee on the Environment. The advisory
commitiee is very concemed with the use of phosphates in automatic dishwasher
detergents. In my final report, | will discuss those automatic dishwashing detergents
that contain the least amount of Phosphates, and those companies who have strived
-+ .. tolower the Phosphate concentrations.
8 The information you provide will be used in my final report, as details provided by your
company. Individual names will be exciuded, Is this acceptable? (put on hold)...
UL: will this report be published?
- RL: yes
UL: proprielary information, please contact UL via letter, The information is
proprietary. and would only be disclosed to an individual provided report is not made
blic.
J%Ll,_: Many manufacturers disclose P levels in their products as something that should
be available to consumers.
UL: It is not that we have anything to hide, but the appropriate channel is to contact
UL on the University Letterhead and I'm sure they will be as helpful as possible. Somry
1 coutd not help.

UL

180 Bloor East

5t 300 .

Toronto, MAW 3W3 fax: 416-415-3133

wsnterview ends.
Question: I was wondering if you could provide me with the phosphorus concentrations in the
following products: All and Suniight

L
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TRENT UNIVERSITY -

Peterborough, Ontario, Canada. K5 788
Environmental and Resource Studies Program, Tel: (705)748-1011 x 1261, Fax: (705)748-1569

: -H}‘- Company name here:
" Address here:

; Dear Sir or Madam:

‘ 1am writing to your company with regards to the automatic dishwashing detergents
~ "you sell under the following brand names: . Currently | am
- preparing a report, in my capacity as a Trent University student, for the Haliburton
County Advisory Committee on the Environment. The Advisory Committee is very
. concemed with the amount of phosphates found in automatic dishwashing
» detergents, and their potential to have an impact on the aquatic environment, In
preparation for the final report, which Wiﬂ be made public, | am seeking to identify
those automatic dishwashing detergents that contain fewer phosphates, and ihose
manufacturers who are taking a leading role in attempting to find suitable phosphate
replacements. It wouid be greatly appreciated if you could provide information
regarding the amount of phosphates in your products, as well as your company's
involvement in the search for substitutes. It is probable that the Advisory Committee
will fund laboratory testing for those products whose manufacturers do not release
information. The information gathered will be used in an educational campaign,
providing product information details and their potential to impact the environment.

I look forward to receiving your response,

| Ross Lashbrook
Environmental and Resource Studies,
Trent University, Peterborough ON



BENCKISER .

November 29, 2001

ES g
EER O

- £ M. Ross Lashbrook

112 M¢ Donnel Street
Peterborough, ON K9H 2V8

Dear Mr Lashbrook:

Thank you for contacting us, and for your interest in Reckitt Benckiser,

:

Information regarding the phosphate content in our automatic dishwasher products is stated on
the product label. We hope that the enclosed coupons will be helpful to you. Unfortunately,
we do not have any additional written information to share with you at this time.

Best wishes with your school project. If you need further assistance or have any questions,
plunse fee] free to contact us again.

Sincegely,

Genevieve Ferrara
Consumer Relations

ALOZAG GO

Cannline Free Huuseliold/Mise, Prod Cpn3

RECKITT BENCKISER (CANADA) INC.
2 Wickman Raad. PN Ror 7 %tn. U Torantn Ontaria MEZ SME




BOBEYS CANADA INC.

B 304 THE EAST MALL, 7™ FLOOR
- MoR Bas '_

November 20, 2001

kM. Ross Lashbrook
E.  Trent University 112 McDonnel Street

Peaterborough, ON
KOH 2v8

Dear Mr, Lashbrook

Thank you for contacting Sobeys retail Brands concerning Our Compliments Brilliance and Smart Choice
Automatic Dishwashing Detergent. We regret that we are unable to share with you the phosphate content
of these products for competitive reasons. | am sure you will understand.

Please be assured that we are aware of the effect phosphates have on the environment and strive to
produce products that are safe and of high quality.

L

Agaln, thank you for taking the time to share your thoughts.

Sincerely, _ g
Consumer Response Manager /

Encl.
Ref. 10184
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Procter & Gamble Inc.
Post Office Box 355
Station "A” )
Toronte, Ontario
MEW 1C5

wWww_ pg.Ccom

rook
" ¢/5 Trei University
E 11 z*ﬁfépai;hel St.
g PutérBorough, ON
K9H2VE.

December 7, 2001

Dear Ross,

AS réaueszed. please find below the information regarding the phosphorus content of our Cascade
Dishivashing Detergent products. All values are expressed as wi% Phosphorus content. Please note that
thls information can also be found on most of owr marketed packages of these products,

Cascade Pure Rinse Powders: 6.4%
Cascade Complete Powders: 7.74%
Cascade Pure Rinse Gel: 4.5%
Cascade Complete Gel: 6.5%

Cascade Pure Rinse Power Tabs: 8.7%

[ wouid also like 10 take this opportunity to provide you with some additional information regarding the
use 'of phosphates in Automatic Dishwashing Detergents (ADD's), and their impact on the aquatic
¢nvironment,

Fhosphares are naturally occurring compounds, which contain phosphorus, oxygen. and other elements,
Most brands of ADD’s on the market today, both liquid and granular, contain phosphates.

lﬁr The purpose of phosphates in these products is to tie up water hardness minerals (primarily calcium and
inagnesium), keeping food soil particles in suspension and preventing them from settling back on dishes.
Even areas which legislate phosphate content in other cleaning products allow their use in ADD's. These
products perfonn better with phosphates. However, we have greatly reduced the amount of phosphates in
our dishwashing products over the years and we keep working at it,

Phosphorus. the key element in phosphates, is a nutrient needed by all living things. Tt's needed in lakes
and streams to nourish plant organisms. which provide food for fish. But, sometimes aquatic plauts can
10w 100 1ast when they have too much of the nutrients such as phosphorus and nitrogen, and when the
waters are sufficiently slow moving and transparent to sunlight. When this happens, organisms such ax
blue-green algae can give water a bad appearance and odour. When algae die and decay, they use up
oxXygen needed by fish,

L2
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me areas about the possible contribution of phosphates to this overgrowth of
This occurs in some lakes, but not most streams, rivers or oceans. Government
"id the detergent industry have studied the relalionsl}ip between detergent

Uality for well over a decade. In general, these studies show that detergent

ste such a sinall fraction of the total phosphorus entering surface waters that they have
 on water quality.

of Environment Canada's Quebec Region entitled “"The Iinpact of Phosphates Released

Diskwashing Detergents” indicates that the primary source of phosphates in the

o agriculture, which accounts for about 73% of the total phosphate loading. Municipal
NS accouint for about another 23% of the phosphate loading, the majority of this from human

i’f tlie total, the report indicates that ADD's account for only about 2% of the total phosphate

A | Qﬁbeé. . The report goes on to summarize that a minimum reduction of 20% is needed to

# 4 discernible effect on water quality, and that a regulation to limit the phosphate content of

rould have linde or no cffect on the total amount of phosphates released to the environment.

t Thie report concludes that control of phosphates from agriculture is essential 1o prevent and eliminate the
e eutrophieation of lakes and rivers in agricultural areas. Iralso recommends that providing wastewarer

b and dephosphatation treatment to municipalities is the best solution to contro] phosphates released from

i munlclpal wastewaters, Secondary wastewater treatment can remove between 20 and 35% of phosphates,
& while dephosphatation can remove between 80 and 90% of the phosphates froin municipal wastewaters,

b Similar results to the report summarized above can also found in the document entit]ed “Nutrients and

£ Their Impact on the Canadian Environment” on Environment Canada’s website at :
: rp:f/\.m—w.durable.gc.cafgroup/gmup'?lrcportfindcx_-c.phtml. Page 23 of this document summarjzes the
§P ources ol phosphorusin the municipal wastewarer stream, with dishwashing detergents accounting for
¥ ubout 7% of this stream. Taking into account the approximate 75/25 split of agricultural vs. municipal

WAslewaler sources from the Quebec region report, this also resuits in a phosphorus loading of about 2%
from ADD's.

+ Additional phosphate information can also be obtained from M. Doug Sturch at Rhodia Canada Inc.
(supplier of phosphate raw materials) at 905-664-9466.

Yours Sincerely,

T R T Al

John D. Hobbs
PROCTER & GAMBLE INC.
External Relations
ADD Project Manager
pc. D Sturch
\;"-.-.--"
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